Katherine E. Reed, Ph.D. 3M Environmental, Health and 900 Bush Avenue. Building 42-2F.-26
Start' Vice President Safety Operations PO Box 33331

St. Paul. MN 55133-3331

651 77S 4331

RECEIVED

ADDT DD'P

CERTIFIED MAIL 06JUM-7 AH 6:21

May 30, 2006

Document Processing Center

EPA East - Room 6428 Attn: Section 8(e)
Office of Pollution Prevention and Toxics
U.S. EPA

1200 Pennsylvania Avenue NW
Washington, DC 20460-0001

Re: TSCA 8(e) Substantial Risk Notice: Sulfonate-based and Carboxylic-based
Fluorochemicals, Docket Nos. BEHQ-1180-374; SEHQ-0381-0394;
8EHQ-0598-373 [check these numbers] - Results from Analysis of Groundwater,
Sediments, Surface Water, Fish and Clams in the Decatur, Alabama Area

To whom it may concern:

3M is submitting this notice to supplement its previous submissions on sulfonyl and carboxylic-
based fluorochemicals. More specifically, the data contained in this submittal have been
generated as part of a site-related environmental assessment for fluorochemicals that 3M is
performing for its 3M Decatur, Alabama manufacturing facility. As part of this effort, 3M has
recently received the enclosed final analytical reports for various sampling activities conducted in
the vicinity of our Decatur manufacturing facility:

Property Adjacent to 3M Decatur Facility

3M Environmental Laboratory Report No. E06-0199 - Analysis of PFOA, PFOS, PFHS, and
PFBS in Aqueous Samples: 3M Decatur Offsite Sampling Event (BPP Sample Sites)

Exygen Study No. P0000760, Interim Report #23, E05-0209, Analysis of Sediment Samples

Exygen Study No. P0001131, Interim Report #23, E05-0210, Analysis of Sediment Samples

Tennessee River Biota Sampling

Exygen Study No. P0001131, Interim Report #10, E05-0210, Analysis of Fish and Clam Samples
The first three reports contain data for samples collected from property adjacent and immediately
to the west of the 3M Decatur site. More specifically, three locations within an open water marsh

area were sampled for surface water and sediments. The identification humbers for these
locations are:
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Surface Water
DAL-SWS-BPPO1-0-060413
DAL-SWS-BPP02-0-060413
DAL-SWS-BPP03-0-060413

Sediments
DAL-SD-BPP0O1-0-060421
DAL-SD-BPP02-0-060421
DAL-SD-BPP03-0-060421

In general, the BPPOI location represented the eastern end of the marsh, closest to inlet water
being supplied by a nearby well. The BPP02 location was towards the northern edge of the marsh
and the BPPO3 location towards the south and eastern portion of the marsh, near the outlet to
adjacent wetlands.

In addition to the samples referenced above, groundwater from a well located on the western
adjacent property and used to supply the marsh with water was also sampled. This location is
identified as DAL-GWS-BPWELL-0-060413 in the first report listed above.

There are a two additional items pertaining to Report No. E06-0199 that merit discussion. First,
the report represents a subreport for a series of samples collected adjacent to, but off of, the 3M
Decatur facility. Analytical results for additional off-site samples are pending but not final at this
time. Second, there are several results that have been presented as estimated minimum values
based on associated quality control samples that did not demonstrate adequate method
performance. We are working to better quantify these results and may have revised values when
the entire laboratory report is finalized.

The fourth report listed above contains analytical data for fish and clams collected in late 2004
from the Tennessee River near the Decatur, AL area. Again, these laboratory results were just
recently finalized. The enclosed figure provides sample locations corresponding to the results
tabulated in the analytical report.

While 3M does not believe that any of these data taken alone or cumulatively meet the
“substantial risk” reporting threshold, we nevertheless recognize the ongoing work by U.S. EPA
to assess fluorochemica! exposure pathways. Therefore, we are placing these results in the 8(e)
docket as a supplement to previous submissions.

If you have any questions, please do not hesitate to contact Gary Hohenstein at
(651)778-5150.

Sincerely,

yuL
Katherine E. Reed
Staff Vice President
Environmental, Health and Safety Operations
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Subreport

Analysis of PFOA, PFOS, PFHS, and PFBS in Aqueous
Samples: 3M Decatur Offsite Sampling Event
(BPP Sample Sites)

Laboratory Request Number: £06-0199

Method Requirement: 3M Method ETS-8-154.1 (modified)

Testing Laboratory

3M EHS Operations
3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106

Requester

Gary Hohenstein
3M Building 42-02-E-27
PO Box 3331
Saint Paul, MN 55133-3331
Phone: (651)778-5150
Fax: (651) 778-7203

The testing reported herein meet the requirements of ISO/IEC 17025-1999 “General
Requirements for the Competence of Testing and Calibration laboratories”, in accordance with
the A2LA Certificate #2052-01. Testing that complies with this International Standard also
operate in accordance with 1SO 9001/ISO 9002 (1994).

Certificate #2052-01
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3M Environmental Laboratory

3M Environmental Laboratory Manager: William K. Reagen, Ph.D.
3M Technical Lead: Michelle Malinsky, Ph.D.

Report Author: Micheile Malinsky, Ph.D.

Analytical Subreport E06-0199

Surface Water Samples BPP01, BPP02, and BPPO03;

Ground Water Sampile BPWell
Decatur Offsite Sampling Event
Report Date: May 1,2006

1 Introduction/Summary

The 3M Environmental Laboratory extracted and analyzed ground water and surface water samples
collected by Weston Solutions personnel on April 12 and 13, 2036 near the 3M Decatur facility.
Samples were returned to the 3M Environmental Laboratory for analysis of perfluorooctanoate (PFOA),
perfluorooctane sulfonate (PFOS), perfluorohexane sulfonate (PFHS) and perfluorobutane sulfonate
(PFBS) under laboratory project number E06-0199 using modified 3M Environmental Laboratory
Method ETS 8-154.1 “Determination of Perfluorinated Adds, Alcohols, Amides, and Sulfonates in
Water by Solid Phase Extraction and High Performance Liquid Chromatography/Mass Spectrometry".

Per the dient’s request, an initial subreport is being issued for the following four sample locations only:
« DAL SWS BPP01

« DAL SWS BPPO02
« DAl SWS BPP03
« DAL . GWS BPWELL

This report will contain information relevant to these four sample collection points only. These results

will be reissued in a comprehensive final project report that indudes results for all samples collected
under E06-0199.

The 3M Environmental Laboratory prepared sets of sample containers for thirty-two separate sampling
locations. At a minimum, each sample set consisted of a field sample, feld sample duplicate, low field
spike and high field spike. For some locations, s third mid-level field spike was prepared. Each empty
container was marked with a “fill to here” line which corresponded to a final volume of 450 mL.
Containers reserved for field matrix spikes were fortified with an appropriate matrix spike solution
containing the four target analytes prior to being sent *o the field for sample collection. The spike
amounts prepared for each, of the four locations presented here wili be provided later in this report.

The testing reported herein meet the requirements of ISO/IEC 17025-1999
“General Requirements for the Competence of Testing and Calibration
Laboratories”, in accordance with the A2LA Certificate #2052-01. Testing that
complies with this International Standard also operate in accordance with ISO

Certificate #2052-01
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Samples were initially extracted and analyzed on April 19, 2006. Samples were diluted,, reextracted,
and analyzed on April 21, 2006. Laboratory matrix spikes were prepared, diluted, extracted, and
analyzed on April 25, 2006 in the analytical batch initiated on April 24, 2006., -«

Table 1 below summarizes the sample results. All results for quality control samples prepared and

analyzed with the samples will be reported and discussed elsewhere in this report. All samples were
diluted 1:50 in ASTM Type | water prior to extraction.

Table 1. Sample Results Summary. -

. MPFOA «PFOS mPFHS nPFBS
Concentration  Concentration Concentration Concentration

3MUNIS ID Sample Description (ng/mL) (ng/mL) (ng/mL) (ng/mL)
E06-0199-055 DAL SWS BPP0O1 0 060413 293 «>423 53.3. 6.98
E06-0199-056 DAL SWS BPP01 DB 060413 307 «>380 54.3 7.17
m Average 300 «>402 53,8 7.08
%RPD Sample/Sample Dup NA 1.8 z7
E06-0199-060 DAL SWS BPP02 0 060413 206 ¢ J «>295 33.2 4.30
E06-0199-061 DAL SWS BPP02 DB 060413 219 ~ «>314 39.8 4.72
Average 212 «>304 39.0 4.66
%RPD Sample/Sample Dup 6-1 , NA ‘4.1 2.6
E06-0199-065 DAL SWS BPP03 0 060413 219 «>272 39.1 4.69
E06-0199-066 DAL SWS BPP03 DB 060413 : 214 «>256 40.1 5.05
Average 216 «>264 39.6 4.87
%RPD Sample/Sample Dup 2.3 NA 25 7.4
E06-0199-070 DAL GWS BPWELL 0 060413 @774 «>1460 «>145 17.2
E06-0199-071 DAL GWS BPWELL DB 060413 «>779 «>1170 «>145 17.6
Average «>776 «>1320 «>145 17.4
%RPD Sample/Sample Dup NA NA NA 2.3

@ The analytical method uncertainty for PFOA, PFHS, and PFBS was 100+11%, 10Q+5.8%, and 100+8.8%,

respectively based on method accuracy and precision. Sed Section 3.7 for additional explanation. The limit of
quantitation (LOQ) for these sampbs onlywas 2.50 ng/mL (PFOA) and 1.25 ng/mL (PFHS and PFBS). Results
and average values are rounded to three significant figures according to EPA rounding rules. Percent relative
difference (%RPD) values are rounded to two significant figures. Because of rounding, values may vary slightly
from those listed in the raw dbta.

(@) All PFOS sample results presented here should be considered estimated minimum values as quality
control samples (field matrix spikes and lab matrix spikes) associated with these four samples did not
demonstrate adequate method performance. The accuracy of the PFOS results could be within an order
ofmagnitude. %RPD values not calculated. BPWell results for PFOA and PFHS should also be
considered estimated minimums as field matrix spike recoveries did not meet method acceptance criteria
0f100+£30%. The analytical accuracy of the PFOA and PFHS estimated values for this sample only could
be within an order of magnitude. %RPD values not calculated.

2 Methods - Analytical and PreparatoryJ fi \

21 Sample Collection

Samples were collected in Nalgene™ (low-density polyethylene) bottles prepared at the 3M
Environmental Laboratory. Prior to sample collection, bottles designated for field matrix spikes were
spiked in the laboratory with a known volume of an appropriate matrix spiking solution containing the
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four analytes cf interest (PFOA, PFOS, P"HS and PFBS). Collected sample bottles were received at
the laboratory at ambient conditions on April 19, 2006. Table 2 below details the samples collected and
spikes added to each bottle

Table 2. Sample Collection and Spike information.

Sime BoWe Nominal Spike GPO Location
3MUMSID» Weston Sample Description Number Designation Level (ng/mL) Comment
E06-019S-055 DAL SWS BPPO1 0 060413 109 Sample NA FSIA Drainage
E06-C199-056 DAL SWS BPP0O1 DB '060413 110 Sample Dup NA FSIA Drainage
E0S-0199-057 DAL SWS BPFO01 LS 90C412 %4 FMS Low 1.0 FSIA Drainage
E06-0193-058 DAL SWS BPP01MS 960413 *112 FMS Mid 10 FSiA Drainage
E06-0199-059 DAL SWS BPP01 HS 060413 113 FMS High 100 FSIA Drainage
E06-0199-060 DAL SWS BPP02 0 060413 119 Sample NA FSIA Drainage
E06-0199-061 DAL SWS BPP02 DB 060413 120 Sample Dup NA FSIA Drainage
E06-0199-062 DAL SWS BPPO02 LS 360413 11 FMS Low 1.0 FSIA Drainage
E06-0199-063 DAL SWS BPP02 MS 060413 122 FMS Mid 10 FSIA Drainage
E06-0199-064 DAL SWS BPP02 HS 060413 123 FMS High 100 FSIA Drainage
E06-0199-065 DAL SWS BPP03 0 060413 114 Sample NA FSIA Drainage
E06-0199-066 DAL SWS BPP03 DB 060413 115 Sample Dup NA FSIA Drainage
E06-0199-067 DAL SWS BPP03 LS 060413 116 FMS Low 1.0 FSIA Drainage
E06-0199-068 DAL SWS BPP03 MS 060413 117 FMS Mid 10 FSIA Drainage
E06-0199-069 DAL SWS BPP03 HS 060413 113 FMS High 100 FSIA Drainage
E06-0199-070 DAL GWS BPWELL 0 060413 72 Sample NA BP Property
E06-0199-071 DAL GWS BPWELL DB 060413 73 Sample Dup NA BP Property
E06-0199-072 DAL GWS BPWELL LS 060413 74 FMS Low 10 BP Properly
E06-0199-073 DAL GWS BPWELL MS 060413 75 FMS Mid 100 BP Property
E06-0199-074 DAL GWS BPWELL HS 060413 75 FMS High 1000 BP Property

DAL = Decatur, AL

SWS = Surface Water Sample
GWS = Ground Water Sample
0 = Sample

DB = Duplicate

LS = Low Spike

MS = Mid Spike

HS = High Spike

2.2 Extraction

All samples, calibration standards, and associated quality control samples were extracted using a
modified procedure of ETS-8-154.1 “Determination of Perfluorinated Acids, Alcohols, Amides, and
Sulfonates in Water by Solid Phase Extraction and High Performance Liquid Chromatography/Mass
Spectrometry”. Briefly, 40 mL of sample were loaded onto a pre-conditioned Waters C18 solid phase
extraction (SPE) cartridge (Sep-Pak, 1.0 g, 6 cc) using a vacuum manifold. The loaded SPE cartridges
were then eluted with 5 mL of methanol. This extraction procedure concentrates the samples by a
factor of eight. (Initial volume =40 mL, final volume =5 mL). Lab control spikes extracted in the same
manner cross-validate all the method modifications/deviations from ETS-8-154.1. See Section 3.6 for
additional information.
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The samples and sample duplicates for BPP0O1, BPP02, and BPP03 were initially extracted undiluted
on April 19, 2006. Initial analysis of the undiluted samples exceeded the upper limit of quantiation (25
ng/mL nominal) for PFOA and PFOS. Likewise, the sample and sample duplicate for BPWELL were
initially extracted on April 19, 2006. The final extracts were diluted 1:10 prior to analysis. Analysis of
these diluted extracts also exceeded the upper limitof quantitation. ,A|l the samples, sample duplicates,
and field matrix spikes were reextracted on April 21,2006. For BPPO01, BPP02, and BPPO03, the
samples and associated QC were diluted 1:50 using ASTM Type | water prior to extraction. For
BPWELL, the sample, sample duplicate,low spike and mid spike were diluted 1:50, while the high
spike was diluted 1:500. o' ¥ ee? . ? . ] w

23 Analysis

All sample and quality control extracts were analyzed for PFOA, PFOS, PFHS, and PFBS using high
performance liquid chromatography/tandem mass spectrometry (HPLC/MS/MS). Pertinent instrument
parameters, the liquid chromatography gradient program, and the specific mass transitions analyzed
are described in the tables below.

Table 3. Instrument Parameters.

Instrument Name ETSStan

Liquid Chromatograph Agilent 1100

Guard column Betasil C18 (2.1 mm.XIOO mm), 5 urn
Analytical column Betasil C18 (21 mm X 100 mm), 5 urn
Injection Volume 5gL

Mass Spectrometer Applied Biosystems API 4000

lon Source Turbo Spray

Electrode Z-spray

Polarity Negative o
Software Analyst 1.4.1

Table 4. Liquid Chromatography Gradient Program.

Step Total Time Flow Rate PercentA Percent B
Number (min) (pL/min) (2 MM ammonium acetate) (Methanol)
0 0 300 80.0 20.0
1 1.0 300 80.0 20.0
2 14.5 300 10.0 90.0
3 15.5 300 10.0 90.0
4 16.5 300 80.0 20.0
5 20.0 300 80.0 20.0
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Table 5. Mass Transitions.

Mass Transition

. Analtfe Dive// Time (msec)

Q1/Q3

'""PFBS 259/80 125

299/99 125

"'PFHS 399/80 125

399/99 125

"'PFOS 499/130 125

499/99 125

499/80 125

"'PFOA 413/369 125

413/219 125

413/169 125

(1) The individual transitions were summed to produce a "total ion chromatogram™ (TIC). Tire TICs were used for quantitation.
3 Data Analysis

3.1 Calibration

Calibration standards were prepared by spiking known amounts of stock solutions containing the target
analytes into 40 mL of ASTM type | water, Each spiked water standard was then extracted in the same
manner as the collected samples. A total of twelve spiked standards ranging from 0.025 ng/mL to 25
ng/mL (nominal) were prepared. A quadratic, 1/x weighted, calibration curve was used to fit the data
for each analyte. The data were not forced th-cugh zero during the fitting process. Calculating the
standard concentration using the peak area counts and the resultant calibration curve confirmed
accuracy of each curve point. Each extracted calibration standard used to generate the final calibration
curve met the method calibration accuracy requirement of 100+£25%. The correlation coefficients (r)
were greater than 0.999 for all analytes.

3.2 Limit of Quantitation. (LOQ)

The LOQ for this analysis, as defined In ETS-8-154.1, is the 'owest non -zero calibration standard in the
curve in which the area counts are at least twice those of the method and solvent blank(s). The LOQs
for PFOA, PFOS, PFHS, and PFBS were 0.050C ng/mL, 0.C999 ng/mL, 0.0250 ng/mL, and 0.0250
ng/mL, respectively. Note: these LOQ values have not been corrected for sample specific dilution
factors. Area count comparison for the method blanks and the lowest calibration standard will be
provided in Section 3.5.1.

3.3 System Suitability

Replicate injections ofthe 1 ng/mL extracted-calibration standard were analyzed at the beginning and
end of the analytical sequence to demonstra*e overall system suitability. All analytes met method
acceptance criteria of less than 5% relative standard deviation (RSD) for peak area and less than 2%
RSD for retention time for both opening and closing system suitability injections.

3.4 Continuing Calibration

During the course of the analytical sequence, several continuing calibration verification samples
(CCVs) were analyzed to confirm that the instrument response and the initial calibration curve were still
in control. One PFOS CCV (139%) and one PFHS CCV (153%) exceeded method acceptance criteria
of 100+£25% for accuracy. Both of these non-ccmpliant CCVs followed a contaminated solvent blank
and the high recovery is most likely carryover from the previous injection. A method deviation has been
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issued. The overall impact to the data quality objectives for the sample results is considered minimal
as all sample injections and sample related QC injections were bracketed by compliant CCVs.

35 Blanks
Three types of blanks were prepared and analyzed with the samples: method blanks, solvent blanks,
and field/trip blanks. Each blank type is described below.

351 Method Blanks

Several method blanks were prepared by loading 40 mL of ASTM Type fwater onto a C18 SPE
cartridge and eluting with 5 mL of methanol using the same extraction procedure as the samples.
Method blanks were prepared to evaluate the levels of background contamination in the overall
extraction process (reagent water, glassware, SPE cartridges, etc.) The calibration curve was
prepared on a separate day as the samples. (Calibration standards: April 10, 2006; diluted samples:
April 21, 2006). The method blanks prepared with the calibration standards as well as with the samples
were both analyzed during the April 21, 2006 analysis. Additional lab matrix spikes were prepared and
analyzed in a separate analytical run initiated on April 24, 2006. Again, the method blanks prepared
with the calibration curve and the method blanks prepared with the spikes were analyzed. Method
blank area count comparisons to the LOQ standard are provided in the Attachments section at the end
ofthis report.

35.2 Solvent Blanks

Several methanol solvent blanks were analyzed to assess system contamination and/or instrument
carryover. For the April 21, 2006 analysis, three separate vials of methanol solvent blanks were
contaminated and produced area counts of the target anaiytes greater than one-half those of the LOQ
standard. A method deviation has been issued. The solvent blank area count comparison for the April
21, 2006 is provided in the Attachments section at the end of this report. For the lab matrix spikes
analyzed on April 24, 2006, only the initial solvent blanks injected before the opening system
suitabilities ana the solvent blanks analyzed after the highest calibration standard exhibited area counts
greater than one-halfthe LOQ standard.

353  Field/Trip Blanks

Prior to sample collection, seven sets of trip/field blanks were prepared. A trip blank consists of a
sample container filled with 450 mL of ASTM Type | water, seafed, and shipped to the sample
collection site along with the empty containers. The trip blank serves as an additional method blank
that accounts for any storage conditions and/or holding time issues that the samples may experience.
Results of the trip blank analyses will be provided in the final comprehensive report. .

3.6 Lab Control Spikes (LCSs)

Lab control spikes at nominal concentrations of 0.050 ng/mL, 5.0 ng/mL, 100 ng/mL, and 1000 ng/mL
spikes were prepared and analyzed each day samples were extracted and analyzed. The 0.050 ng/mL
and 5.0 ng/mL LCSs were prepared by spiking known ¢mounts of the analytes into 40 mL of ASTM
Type Iwater to produce the desired concentration. The spiked water samples were then extracted and
analyzed in the same manner as the samples. For the 100 ng/mL and 1000 ng/mL LCSs, target
analytes were added to 450 mL of ASTM Type | water to produce the final desired concentration. An
aliguot of the LCS was then diluted 1:50 or 1:500 with ASTM Type | water prion to extraction, inthe
same manner as the diluted samples. This technique was done to demonstrate that the dilution
procedure used for the samples was able to produce accurate results. Analysis of replicate LCSs at
the various levels cross-validates the analytical method, as used here, for any modifications/deviations
from ETS 8-154.1. Additionally, LCS results will be used to determine overall method uncertainty in
Section 3.7. Table 6 summarizes the LCS recovery results.
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EE:% Bercent'ﬁecovery = Calcu_lated Conoentr_atlon *100%
Spike Concentration

standard deviation LCS replicates .
average LCS recovery

LCS% RSD = 100%
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Table 6. *\ab‘Control Spike Results.

Sample
Description

0.05 ppb LCS
0,05 ppb LCS
0.05 ppb LCS
5.0 ppb LCS
5.0 ppb LCS
50 ppb LCS
0.05 ppb LCS
005 ppb LCS
0.05 ppb LCS
5.0 ppb LCS
5.0 ppb LCS
5.0 ppb LCS
100 ppb LCS
100 ppb LCS
100 ppb LCS
1000 ppb LCS
1000 ppb LCS
1000 ppb LCS
0.05 ppb LCS
0.05 ppb LCS
5.0 ppb LCS
5.0 ppb LCS
100 ppb LCS
100 ppb LCS
1000 ppb LCS
1000 ppb LCS

Lab ID

LCS-060410-1
LCS-060410-2
LCS-060410-3
LCS-060410-4
LCS-060410-5
LCS-060410-6
LCS-060421-1
LCS-060421-2
LCS-060421-3
LCS-060421-4
LCS-060421-5
LCS-060421-6
LCS-060421-7
LCS-060421-8
LCS-060421-9
LCS-060421-10
LCS-060421-11
LCS-060421-12
LCS-060425-1
LCS-060425-2
LCS-060425-3
LCS-060425-4
LCS-060425-5
LCS-060425-6
LCS-060425-7
LCS-060425-fl

Average %Recovery J%RSD

Spiked
Cone.
(ng/mL)
0.0500
0.0500
0.0500
5.00
5.00
5.00
0.0500
0.0500
0.0500
5.00
5.00
5.00
100.0
100.0
100.0
1000
1000
1000
0.0500
0.0500
5.00
5.00
100.0
100.0
1000
1000

PFOA

Calc.
Cone.
(ng/mL)
<0.0500
<0,0500
0.0517
4.93
4.86
5.30
<0.05
<0.05
0.0514
5.02
4.81
4.82
95.0
99.7
96.9
928
977
1030
0.0689
0.0600
491
4.87
95.3
98.6
977
972

101%9.7%

%
Recovery
[Zna
@na
104
98.6
97.2
106
@na
2na
103
100
96.2
96.4
95.0
99.7
96.9
928
97.7
103
14138
120
98.2
97.3
95.3
98.6
97.7
97.2

Spiked
Cone.
(ng/mL)
0.0500
0.0500
0.0500
5.00
5.00
5.00
0.0500
0.0500
0.0500
5.00
5.00
5.00
99.9
99.9
99.9
999
999
999
0.0500
0.0500
5.00
5.00
99.9
99.9
999
999

PFOS

Calc.
Cone.
(ng/mL)
<0 0999
<0.0999
<0 0999
493
5.01
5.05
<0.0999
<0.0999
<0 0999
4.53
4.34
4.49
87.3
89.2
88,5
855
899
929
0.0631
0.152
4.79
4.94
84.5
89.8
878
849

93.1%+10%

%
Recovery

[2na
[2na
@na
98.7
100
101
2na
kna
@na
90.7
86.9
89.9
87.4
89.3
88.6
85.6
90.0
93.0
14126
5304
95.9
98.9
84.6
89.9
87.9
85.0

Spiked
Cone.
(ng/mL)
0.0500
00500
00500
5.00
5.00
5.00
0.0500
00500
0.0500
5.00
5.00
5.00
100
100
100
1000
1000
1000
0.0500
0.0500
5.00
5.00
100
100
1000
1000
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PFHS

Calc.
Cone.
(ng/mL)
0.0504
0.0480
0.0483
4.98
494
4.98
0.0501
00485
0.145
4.88
479
4,90
98.1
100.0
994
940
988
1020
0.0578
0.0592
4.98
5.08
95.9
96.8
978
966

99.8%+S.6%
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%

Recovery
101
96,0
96.6
99.6
98.8
99.6
100
97.0

95.8
98.0
98.1
100.0
994
94.0
98.8
102
116
118
99.6
102
95.9
96.8
97.8
96.6

Spiked
Cone.
(ng/mL)
0.0499
0.0499
0.0499
4.99
4.99
4.99
0.0499
0.0499
0.0499
4.99
4.99
4.99
99.9
99.9
99.9
999
999
999
0.0499
0.0499
4.99
4.99
99.9
99.9
999
999

PFBS

Calc.
Cone.
(ng/mL)
0.0505
0.0456
0.0480
4.94
4.88
4.94
0.0426
0.0427.
0.0441
4.80
4.71
4.76

98.5-
100.0
1 98.0
909
973
1040
0.0563
0.0507
4.89
4.86
95.2
96.6
988
975

96.8%+S.8%

%
Recovery
101
91.3
96.1
98.9
97.7
98.9
85.3
85.5
88.3
96.1
94.3
95.3
98.6
100
98.1
91.0
97.4
104
113
102
979
97.3
95.3
96.7
989



®

@

®
4
©

3MENVIRONMENTAL LABORATORY
REPORT NO. E06-0199

All results and average values listed to three significant figures according to EPA rounding rules. %RSD values given to two significant figures. Due to rounding, values may vary slightly
from those in the raw data.

Low end of the calibration curve disabled for PFOS and PFOA due to solvent blank contamination. Recovered LCS concentrations were below the established LOQ and are not
reported.

High recovery due to instrument carryover from the previous injection of a contaminated methanol blank. Recovery excluded fium average and %RSD calculations.

Recovery was outside the method acceptance criteria of 100£25%; however, the recovery was included in the calculation of the overall average and %RSD.

Recovery was outside the method acceptance criteria of 100+25%; the recovery value was not included Inthe calculation of the overall average and %RSD as it was clearly a statistical
outlier. The 5 ppb, 100 ppb, and 1000 ppb LCSs are more representative of the sample concentrations for the results reported in this subreport. Impact to data quality objectives is
minimal.
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3.7 Analytical Method Uncertainty
Both the accuracy (percent recovery) and precision (%RSD) of the lab control spikes were used to
estimate the overall method’s analytical uncertainty for a given analyte. For example, the overall
accuracy and precision for PFOA based on LCS results was 101%+9.7%. The measured precision
(%RSD) is then used to determine the range of the accuracy.
Example:
101*(0.097) = 9.84
101+9.84=111.1; 101-9.84 =91.45

Thus, LCS accuracy results range from 91.45% to 111.1%. The absolute difference of the low and
high ends of this range, when compared to 100%, are then calculated.

1111 %-100= 11.1%
1009%-91.45 = 8.54%.

The most conservative (largest) absolute difference is then used as the analytical uncertainty for the
given analyte. Therefore, the analytical uncertainty for PFOA is given as 100+11% (two significant
figures) for these results. For PFOS, PFHS, and PFBS, the analytical method uncertainty is 100+16%,
100+5.8%, and 100+8.8%, respectively. It should be emphasized that the analytical method
uncertainty described above only applies to the method and the procedures performed within.
Additional quality control samples specific to the sample matrix, in the form of field matrix spikes and
lab matrix spikes, demonstrate that the individual sample results are accurate to within 100£30%, the
targeted data quality objectives.

3.8 Field Matrix Spikes (FMS)

At a minimum, low and high field matrix spikes were collected at each sampling point to verify that the
analytical method is applicable to the collected matrix. For some locations, a mid-level spike was also
collected. Field matrix spike recoveries within method acceptance criteria of 100+30% confirm that
“unknown” components in the sample matrix do not interfere with the extraction and analysis of the
analytes of interest. Field matrix spikes will be presented in the next section with the sample data. The
field matrix spike should be at least 50% of the endogenous sample concentration to be considered an
appropriate spike level for the given sample matrix.

FMS Recovery - (SamPle Concentration of FMS - Average Concentration: Field Sample & Field Sample Pup.) , 1QQU/
Spike Concentrator!

3.9 Lab Matrix Spikes (LMS)

If the sample and sample duplicate produced concentrations where none of the associated field matrix
spikes were at least 50% of the endogenous concentration, then laboratory matrix spikes (LMS) were
prepared. LMSs were prepared by spiking a known amount of target analytes into a measured aliquot
of the sample matrix. The spiked matrix was then diluted, if necessary, and extracted in the same
manner as the samples. LMS recoveries within 100+30% demonstrated that the analytical method
was appropriate for the given sample matrix only in the absence of an appropriate field matrix spike.

4 Data Summary
The data tables below summarize the sample results, field matrix spike recoveries, and laboratory
matrix spike recoveries for the four locations (BPP01, BPP02, BPP03, and BPWell). Each table

provides the average concentration and the relative percent difference (RPD) of the sample and
sample duplicate.
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BPPO1

The endogenous concentration for BPPO1 was at least twice the spike concentration for the low spike
(1 ng/mL), mid spike (10 ng/mL) and high spike (100 ng/mL) for both PFOA and PFOS. A laboratory
matrix spike at 500 ng/mL was prepared and analyzed. The LMS recovery met method acceptance
criteria of 100+30% for PFOA (79.6%), but not for PFOS (60.6%). Therefore, the sample results for
PFOS should be considered estimated minimums with a sample analytical accuracy within an
order of magnitude as the analytical method has not been demonstrated to be suitable for the
given sample matrix. FMS and/or LMS recoveries within 100+30% for PFOA, PFHS, and PFBS
demonstrate that the analytical method is appropriate for the given sample matrix for these analytes.

BPP02

The endogenous concentration for BPP02 was at least twice the spike concentration for the low spike
(1 ng/mL) and mid spike (10 ng/mL) for both PFOA and PFOS as well as the high spike (100 ng/mL)
for PFOS only. A laboratory matrix spike at 250 ng/mL was prepared and analyzed. The LMS
recovery met method acceptance criteria of 100+30% for PFOA (75 0%), but not PFOS (59.8%).
Therefore, the sample results for PFOS should be considered estimated minimums with a
sample analytical accuracy within an order of magnitude as the analytical method has not been
demonstrated to be suitable for the given sample matrix. FMS and/or LMS recoveries within
100+30% for PFOA, PFHS, and PFBS demonstrate that the analytical method is appropriate for the
given sample matrix for these analytes.

BPP0O3

The endogenous concentration for BPP03 was at jeast twice tne spike concentration for the low spike
(1 ng/mL) and mid spike (10 ng/mL) for both PFOA and PFOS as well as the high spike (100 ng/mL)
for PFOS only. A laboratory matrix spike at 250 ng/mL was prepared and analyzed. The LMS
recovery met method acceptance criteria of 100+30% for PFOA (73.8%), but not PFOS (60.8%).
Therefore, the sample results for PFOS should be considered estimated minimums with a
sample analytical accuracy within an order of magnitude as the analytical method has not been
demonstrated to be suitable for the given sample matrix. The high level PFBS FMS exceeded
method acceptance criteria of 100+30% (134%). However, the PFBS results for this sample are still
considered accurate within 100+30% because the criteria exceedence was minimal (within 4%) and
mid level FMS and LMS recoveries were excellent. 101% and 90.2%, respectively. High level FMS
and LMS recoveries within 100+30% for PFOA and PFHS also demonstrate that the analytical method
is appropriate for the given sample matrix for these two analytes as well.

BPWell

The endogenous concentration for BPWell was at least twice the spike concentration for the low spike
(10 ng/mL) for PFOA, PFQOS, PHFS, and PFBS as well as the mid spike for PFOA, PFOS, and PFHS.
Although the high level spike (1000 ng/mL) was an appropriate level for all four analytes, the recoveries
were consistently less than 30% for all analytes, with PFOS showing no measuring recovery. The high
FMS was reextracted to rule out a potential preparatory error during the extraction process. The
second extraction produced similar recoveries as the first. A laboratory matrix spike at 1000 ng/mL was
also prepared. The LMS recovery met method acceptance criteria of 100+30% for PFOA (85.4%),
PFHS(93.5%), and PFBS(97.2%) but not for PFOS (13.5%). Therefore, the sample results for
PFOS should be considered estimated minimums with a sample analytical accuracy within an
order of magnitude as the analytical method has not been demonstrated to be suitable for the
given sample matrix. Although the LMS produces acceptable recoveries for PFOA and PFHS,
the sample results should be considered estimated minimums as no appropriate
supplementary FMS recovery was available. Low and mid level FMS and LMS recoveries within
100+30% for PFBS demonstrate that the analytical method is appropriate for the given sample matrix
for this analyte only. Further method development for the BP Well sample matrix will be performed to
see if improved PFOA, PFOS, and PFHS recoveries can be achieved.
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Table 7. <IBPP01 Results.

PFOA PFOS PFHS PFBS
Cone. % Cone. % Cone. Cone.
3MUMSID Description (ng/mL) Recovery (ng/mL) Recovery (ng/mL) % Recovery (ng/mL) % Recovery
E06-0199-055 DALSW5BPPO1 0060413 293 NA 423 NA 53.3 NA 6.98 NA
E06-0199-056 DAL SWS BPP01 DB 060413 307 NA 380 NA 54.3 NA 7.17 NA
E06-0199-057 DAL SWS BPP01 LS 060413 292 2NR 338 b,NR 53.4 [2NR 7.44 2NR
E06-0199-058 DAL SWS BPP01 MS 060413 328 @nr. 484 2NR 66.6 2nr 18.8 117
E06-0199-059 DAL SWS BPPO01 HS 060413 - 361 2NFI 365 2nr 136 82.2 93.8 86.8
LMS-060425-1 DAL SWS BPP01 0060413 500ppb LMS 698 79.6 704 [360.6 ' 485 86.2 444 87.5
Average Concentration (ng/mL) + %RPD 30014.7% m>402 S3.8+1.r/o 7.08+Z7%
NA= Not Applicable. . .

(1) Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the values Inthe raw data. All samples and associated FMSs were diluted 1:50 in ASTMType |water prior to extraction: LMS was diluted 1:100 prior to extraction.

(2) NR=Not reportable. FMS level not appropriate for the given matrix. The endogenous sample concentration was at least twice spike level. “

(3) LMS recovery outside of method acceptance criteria of 100130%.

(4) PFOS sample results should be considered estimated minimums only. Sample matrix specific QG did not meet method criteria. The analytical sample accuracy is arbltranly
estimated to within an order of magnitude. %RPD values not reported.
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Table 8. ,1IBPP02 Results.

PFOA PFOS PFHS PFBS
Cone. % Cone. % Cone. % Cone. %
3MLIMSID Description (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery
E06-0199-060 DAL SWS BPP02 0 060413 206 NA 295 NA 38.2 NA 4.6 NA
E06-0199-061 DAL SWS BPP02 DB 060413 219 NA 314 NA 39.8 NA 4.72 NA
E06-0199-062 DAL SWS BPPO2 LS 060413 234 [2nr 388 Znr 42.3 [2nr 59 @nr
E06-0199-063 DAL SWS BPP02 MS 060413 220 Anr 346 2nr 48.0 b,NR 14.4 97.5
E06-0199-064 DAL SWS BPP02 HS 060413 314 102 437 *NR 134 95.0 102 97.5
LMS-060425-2 DAL SWS BPP02 0 060413 250ppb 400 75.0 454 [359.8 256 86.8 223 87.4
Average Concentration (ng/mL) % RPD 21246.1% <4>304 39.0+4.1% 4.66+2.6%

NA=Not Applicable.

@

@
©)
©

Table displays rounded values ‘or all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may
vary slightly from the values in the raw date All camples end associated QC were diluted 1.50 in ASTM Ty.Xi |water prior to extraction.

NR=Not reportable. FMS level not appropriate for the given matrix. Endogenous concentration was at least twice spike level.

LMS recovery outside of method acceptance criteria of 10Qt30%

PFOS sample results should be considered estimated minimums only. Sample matrix specific QC did not meet method criteria. The analytical sample accuracy is arbitrarily
estimated to within an order of magnitude. %RPD values not reported.
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Table 9. BPP03 Results.

PFOA PFOS PFHS PFBS

Cone. % Cone. % Cone. % Cone. %
3MUMSID Description (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery
E06-0199-065 DAL SWS BPP03 0 060413 219 NA 272 NA 39.1 NA 4.69 NA
E06-0199-066 DAL SWS BPP03 DB 060413 214 NA 256 NA 40.1 NA 5.05 NA
E06-0199-067 DAL SWS BPPO03 LS 060413 211 [nr 258 [2nr 40.2 “NR 5.76 [2nr
E06-0199-068 DAL SWS BPP03 MS 060413 228 “NR 255 @nr 50.0 2nr 15.0 101
E06-0199-069 DAL SWS BPP03 HS 060413 324 108 315 @nr 143 103 139 @134
LMS-060425-3 DAL SWS BPP03 0 060413 250ppb LMS 401 73.8 416 460.8 262 89.0 230 90.2
Average Concentration (ng/mL) % RPD 216+Z3% ffl>264 39.6+£2.5% 4.87+7.4%

NA=Not Applicable.

@

@
(©)]
@
®)

Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may
vary slightly from the values in the raw data. All samples and associated QC were diluted 1:50 in ASTM Type | water prior to extraction.

NR=Not reportable. FMS level not appropriate for the given matrix. Endogenous concentration was at least twice spike level.

FMS recoveries outside method acceptance criteria of 100+30%.

LMS recovery outside of method acceptance criteria of 100+30%. . .

PFOS sample results should be considered estimated minimums only. Sample matrix specific QC did not meet method criteria. The analytical sample accuracy is arbitrarily
estimated to within an order of magnitude. %RPD values not reported.
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Table 10. [IBPWell results.

PFOA PFOS PFHS PFBS
Cone. % Cone. % Cone. % Cone. %

3MUMSID Description (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery (ng/mL) Recovery
E06-0199-070 DAL GWS BPWELL 0060413 774 NA 1460 NA 145 NA 17.2 NA
E06-0199-071 DAL GWS BPWELL DB 060413 779 NA 1170 NA 145 NA i7.0 NA
E06-0199-072 DAL GWS BPWELL LS 060413 723 2NR 960 @nr 152 [2nr 26.9 95.1
E06-0199-073 DAL GWS BPWELL MS 060413 821 [2nr 1020 2nr 244 Znr 122 105
3E06-0199-074 DAL GWS BPWELL HS 060413 1020 |924.4 1200 [Bhmr 375 523.0 280 326.9
KE06-0199-074 DAL GWS BPWELL HS 060413 987 [521.0 1320 IfINMR 348 (51203 254 B23.7
LMS-060425-4 DAL GWS BPWELL 0060413 1000ppb LMS 1630 85.4 1450 N35 1080 93.5 988 97.2
Average Concentration (ng/mL) + %RPD ">776 m>1T2u 7>145 17.412.3%
NA=Not Applicable.

@ Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant fiqures). Recovery and RPD values may

vary slightly from the values in the raw data. The sample, sample duplicate, low CMS, and mid FMS were diluted 1:50 in AS7M Type | water prior to extraction. The high
FMS and 1000 ppb LMS were diluted 1:500 prior to extraction.

2 NR=Not reportable. FMS level not appropriate for the given matrix. Endogenous concentration was at least twice spike level.

?3) FMS extracted on 4-21-2006 with the samples.

4) FMS re-extracted on 4-25-0006.

5) FMS recovery outside of method acceptance criteria of 100+30%.

(6) NMR = No measurable recovery.

(@) LMS recovery outside method acceptance criteria of 1U0+£30%.

8) PFOA, PFOS, and PFHS sample results should be considered estimated minimums only. Field matrix spikes did not meet method criteria. The analytical sample accuracy is

arbitrarily estimated to within an order of magnitude. %RPD values not reported.
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5 Conclusion

Sample matrix QC samples for the four samples reported herein did not meet method acceptance
criteria of 100+30% for PFOS. Therefore, the values listed in Table 1 and Tables 7-10 forPFOS
should be considered estimated minimums. The sample analytical accuracy is arbitrarily
estimated to be within an order of magnitude. Further method development is needed for this
matrix as the QC results demonstrated that unknown matrix components preclude accurate analysis
with the method as performed here. Field matrix spikes yielding recoveries within 100+30%
demonstrated that the analytical method was suitable for the given sample matrices for PFOA, PFHS,
and PFBS for BPPO1, BPP02, and BPP03. The analytical method uncertainty for these analytes was
presented in Tablel. PFOA and PFHS results for BPWeH should also be considered estimated
minimums with a sample analytical accuracy within an order of magnitude as no acceptable
held matrix spikes recoveries were produced.

g Data/ Sample Retention

All remaining sample and associated project data (hardcopy and electronic) will be archived according
to 3M Environmental Laboratory standard operating procedures.
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8 Attachments

8.1 Method Blank/LOQ Area Count Comparison.
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Table 11. Method Blank/LOQ Area Count Comparison: April 21, 2006.

Analytical Run: April 21, 2006

Datafile

Sample Description

Sample Name

Method Blanks Prepared with the Extracted Curve

s060421a025
s060421a026
s060421a027
s060421a028
s060421a029
s060421a030
s060421a031
s060421a032

Method Blank-1
Method Blank-2
Method Blank-3
Method Blank-4
Method Blank-5
Method Blank-6
Method Blank-7
Method Blank-8

MB-060410-1
MB-060410-2
MB-060410-3
MB-060410-4
MB-060410-5
MB-060410-6
MB-060410-7
MB-060410-8

Method Blanks Prepared with the Extracted Samples

s060421a045
s060421a046
s060421a047
s060421a048
s060421a049
s060421a050
s060421a051
s060421a052

Method Blank-1
Method Blank-2
Method Blank-3
Method Blank-4
Method Blank-5
Method Blank-6
Method Blank-7
Method Blank-8

Area Counts of the LOQ standard

Area Counts of the LOQ standard*0.5
Concentration of LOQ standard (ng/mL)

MB-060421-1
MB-060421 -2
MB-060421-3
MB-060421-4
MB-060421-5
MB-060421-6
MB-060421-7
MB-060421-8

PFOA

55982
18376
16127
22714
21587
25928
21060
16383

12933
12809
13875
22242
19675
17774
13843
14073
163373
81686.5
0.0500

Area Counts

PFOS

3413
1082
1718
1116
792
4338
2143
1776

1437
1446
2228
2053
1762
1568
1084
1492
14600
7300

0.0999

PFHS

1591
668
1970
639
1686
2077
2436
1660

7121128
129379

166834
1142902
33923
13105
6059
5570
13176
6588
0.025

PFBS

2760
2001
2336
1305
2109
5711
3561
4235

277
715
595
1052
826
2071
ml19419
450
25766
12883
0.025

(1) Method blanks Injected immediately after a highly contaminated solvent blank. Carryover present. Values excluded
when establishing the LOQ for PFHS.

(2) Method blank determined to be a statistical outlier at the 99% confidence level using Dixon's Q-test. Value exduded
when establishing the LOQ for PFBS.

PAGE 19 OF21



3MENVIRONMENTAL LABORATORY
REPORT NO E06-0199

Table 12. Method Blank/LOQ Area Count Comparison:'.April 24, 2006.

Analytical Run: April 24, 2006 Area Counts

Datafile Sample Description  Sample Name PFOA PFOS PFHS ! PFBS

Method Blanks Prepared with the Extracted Curve

s080424a025 Method Blank-1 MB-0604-10-1 (1*36625 3514 2029 3078
s060424a026 Method Blank-2 MB-06U410-2 42239 2274 2890 3938
s060424a027 Method Blank-3 MB-060410-3 25302 2950 1147 2248
s060424a028 Method Blank-4 MB-060410-4 22151 804 1197 1638
s060424a029 Method Blank-5 MB-060410-5 30401 2565 1955 2593
s060424a030 Method Biank-6 MB-06041 U-6 17458 827 1275 5242
s060424a031 Method Biank-7 MB-060410-7 230/4 1195 1974 3516
s060424a032 Method Blank-8 MB-060410-8 22049 1192 1512 4294
Method Blanks Prepared with the Extracted Laboratory Matrix Spikes

s060424a090 Method Biank-1 MB-060425-1 30448 2301 1778 1906
s060424a091 Method Blank-2 MB-060425-2 15006 1266 1311 2990
s060424a092 Method Blank-3 MB-000425-3 11262 991 1039 1703
s060424a093 Method Blank-4 MB-060425-4 11867 836 707 6142
s060424a094 Method Blank-5 MB-060425-5 16236 1024 717 2723
s060424a095 Method Blank-6 MB-060425-6 15924 1107 589 5446
s060424a026 Method Blank-7 MB-030475-7 22750 1530 1038 435S
s060424a097 Method Blank-8 MB-060425-8 1928-! 1071 1135 1677
Area Counts ofthe LOQ standard ! 36060 6724 12166 27032
Area Counts of the LOQ standard*0.5 | 18030 3362 6083 13516
Concentration of LOQ standard (ng/mL) ! 0.025 0.04 0.025 0.025
@ Value excluded for the LOQ determination for the given set. Area counts are very close to one-half the LOG value. Prior

analysis of this extract demonstrated area counts below one-half the 25 ppt standard. LMSs analyzed on this day are
well above the LOQ.
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8.2 Solvent Blank/LOQ Comparison.
Table 13. Area Counts of Solvent Blank.

Area Counts

File Vial Position PFOA PFOS PFHS PFBS
s060421a001 91 70233 3067 1853 192
s060421a002 91 16249 2196 1851 563
s060421a003 91 18222 .1642 . 56?7 . 471
s060421a009 91 48287 4524 1505 447
s060421a010 92 [184762 5006 2424 889
s060421a023 92 48308 . 4192 4524 6609
s060421a024 92 ""84666 ., -.b317, 4738 7007
s060421a035 93 162166 283547 . 52950 41582
S060421a037 93 23806 . 8904 2706 2357 ,
s060421a042 93 15939 2135 1693 1823
s060421a044 94 49169 47w , |4274j~54 1118,
s060421a055 94 1268C) 1141 328841 547
s060421a057 94 47071 33872 257946 946
s060421a068 95 53698 2525 5237 1137
s060421a070 95 74125 , 5907 6588 975
s060421a081 95 62139 2124 3945 1225
s060421a083 95 68329 3139 3951 1149
s060421a094 96 76799 4192 3512 1054 v
s060421a096 96 77269, 3358 3905 1173
s060421a107 97 14824 1166 852 335
s060421a109 97 19120 1763 1499 ., 1289
s060421a120 97 9918 1028 ,,1024 698
s060421a122 98 24599 1589 2321 3275
s060421a127 98 37573 1305 6127 2190
s060421a129 99 18673 1100 1909 937
s060421a135 99 31743 1944 1472 632
LOQ Standard 163373 14600 13176 25766
Vi'LOQ Standard 81687 7300 6588 12883
@ Area counts of the solvent blank were greater than '/2*the LOQ standard area counts.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOOI 131

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

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,” conducted for 3M
Company, is being performed in compliance with EPA TSCA Good Laboratory Practice
Standards 40 CFR 792 by Exygen Research.

Date
'Principal Investigator
Exygen Research

Jaisimha ,
Study Director
Weston Solutions, Inc.

W ~rckr-t
Michael A. S
Sponsor Repi
3M Company
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QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number P0O001131,
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 phasesl were inspected for conduct
according to Exygen Research’s Standard Operating Procedures, the Study Protocol, and
all applicable Good Laboratory Practice Standards. All findings were reported to the
Exygen Principal Investigator and Management and to the Study Director.

Date Reported to Date Reported to
Date Principal Exygen Date Reported
Phase Inspected Investigator Management to
Studv Director

18. Raw Data Review
and Interim 08/01-05/05 09/20/05 09/21/05 09/21/05
Analytical Report
Review

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

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

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

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

Principal Investigator, Exygen:

Date

Exygen Research Facility Management:

Date

Study Director, Weston Solutions, Inc

Jaisimha Kesari P.E., DEE
Weston Solutions, Inc.

Sponsor Representative, 3M Company:

Michael A. Santoro
Director of Regulatory Affairs
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1.0 SUMMARY

Exygen Research extracted and analyzed fish and clam samples for the determination of
perfluorobutanesulfonate (PFBS), perfluorohexanesulfonate (PFHS), and
perfluorooctanesulfonate (PFOS) according to Exygen Method V0001783 (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 | 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 Il and V.

Analytical results and assessed accuracies for the analysis of PFBS, PFHS and PFOS
found in fish samples are summarized in Table 1. 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 I11. Laboratory
matrix spikes that were in the appropriate concentration range (primary concentration less
than three times the spiking level) were used to calculate the assessed accuracies.

The average percent recoveries + standard deviations for PFBS, PFHS, PFOS in fish
samples were 79% + 13%, 94% + 12%, and 85% + 20%, respectively. Fortification
recoveries for PFBS, PFHS, and PFOS in fish samples are summarized in Table IV. The
average percent recovery * standard deviation for PFOS in the re-extracted fish samples
was 109% + 20%. Fortification recoveries for PFOS in the re-extracted fish samples are
summarized in Table V. The average percent recoveries + standard deviations for PFBS,
PFHS, PFOS in clam samples were 84% + 10%, 93% + 13%, and 73% + 16%,
respectively. Fortification recoveries for PFBS, PFHS, and PFOS in clam samples arc
summarized in Table V1.

The sample IDs assigned by the client follow this formula: DxX-X01-XXXXXX-X-04XXXX.
The first string begins with D for Decatur, Alabama and the xx defines the sampling area
within the Wheeler Reservoir ofthe Tennessee River where:

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

DL2 - Cross river LOI sampling location LOC-2

DL1 - Downstream Fox Creek mouth LOI sampling location LOC-1

DBC = Bakers Creek mouth

DOU = Cove at 3M WWTP outfall

DMC = Downstream Mallard Creek mouth
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The second string defines the general category of the biota sample and the sampling
round where:

FO1 = Fish sample first round

101 - Invertebrate sample first round

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

IP = channel catfish (Ictalurus punctatus)

MS = largemouth bass (Micropierus salmoides)

CF = Asiatic clam (Corbiculafluminea)

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

1= Field duplicate sample

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-F01-1PF004-0-041021 is the filet tissue sample prepared on October 21,
2004 from the fourth channel catfish collected at the Bakers Creek mouth sampling
location.

Sample DLI-FO01-MSWO002-0-041104 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 OBJECTIVE

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

This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in fish and clams using the analytical methods! entitled, “\v0001783: Method of
Analysis for the Determination of Perfluorooctanoic Acid (PFOA) in Fish and Clams by
LC/MS/MS.”

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

4.0 ANALYTICAL TEST SAMPLES

Forty fish samples (Exygen ID C0048126-C0048165) were received on dry ice on
October 23, 2004 from Tim Frinak at Weston Solutions, Inc. Fifty-six fish samples
(Exygen ID C0049450-C0049505) were received on dry ice on November 6, 2004 from
Charles Young at Weston Solutions, Inc. Twenty-six fish samples (Exygen ID
C0056354-C0056479) were received on dry ice on January 13, 2005 from Tim Frinak at
Weston Solutions, Inc. Six clam samples, consisting of whole clams from each sample
site (Exygen ID C0056480-C0056485) were received on dry ice on January 13, 2005
from Tim Frinak at Weston Solutions, Inc. A whole Whiting (Family: Gadidae) was
purchased from a local grocer by Ed 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 MATERIAL

The analytical standards, PFBS and PFHS, were supplied by 3M. PFBS was received
from 3M at Exygen on July 6,2000, and May, 13,2005. PFHS was received from 3M at
Exygen on January, 20, 2003. PFOS was purchased from Fluka Corporation and was
received at 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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Compound Exveen Inventory No. LotJ Puritv (%) Expiration D
PFBS SP0000252 101 96.7 12/04/06
PFBS SP0005726 101 96.7 12/04/06
PFHS SP0002401 SE036 98.6 10/18/06
PFOS SP0002694 430180-1 101.2 10/31/07

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

PFBS
Chemical Name: Perfluorobutanesulfonate
Molecular Weight: 338 supplied as the potassium salt (C+FySOjTC)
Transitions Monitored: 299 -> 99
Structure:

PFHS
Chemical Name: Perfluorohexanesulfonate
Molecular Weight: 438 supplied as the potassium salt (CG-t30O3K+)
Transitions Monitored: 399 -» 80
Structure:

S03*

PFOS
Chemical Name: Perfluorooctanesulfonate
Molecular Weight: 538 supplied as the potassium salt (CgFi/SO3K+)
Transitions Monitored: 499 -> 80
Structure:

Exygen Research
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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

6.1.2

6.1.3

6.1.4

Sample Preparation

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

Glassware Preparation

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

Column Preparation

The 20 mL columns were packed at Exygen in sequence with 2 grams
florisil, 2 grams silica gel, 2 grams of carbon, and 1 gram LC-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 repori.

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 die samples left in the centrifuge
tube. The remaining sample in the tube was homogenized using a
tissumizer for -30 seconds. The tissumizer was rinsed with ten milliliters
of acetonitrile. The rinse was added to the sample tube. The samples were
allowed to shake on a wrist action shaker for another 10 minutes. The
samples were placed into a freezer for ~1 hour. The samples were
centrifuged again for -10 minutes at -2000 rpm. The supernatant was
then loaded onto the same clean-up column. The eluate was collected into
the same pear-shaped flask. The column was washed with 20 mL of
acetonitrile, collecting the wash in the pear-shaped flask. Approximately 3
or 4 drops of 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-F01-MSW0Q01 -
0-041216) was used. All other samples were weighed out in 5-gram portions.

6.2 Preparation of Standards and Fortification Solutions

Individual stock standard solutions of PFBS, PFHS and PFOS were prepared as specified
in Exygen method V0001783. The stock standard solutions were prepared at a
concentration of 100 pg/mL by dissolving 10 mg of each of the standards (corrected for
purity and salt content) in methanol. From these solutions, mixed 1.0 pg/mL fortification
standard solutions were prepared by taking 1 mL of each of the appropriate stock
solutions and bringing the volume up to 100 mL with methanol. By taking 10 mL ofthe
mixed 1.0 pg/mL fortification standard and bringing the volume up to 100 mL with
methanol, amixed 0.! pg/mL fortification standard was prepared.

A mixed stock standard solution of PFBS, PFHS, and PFOS was also prepared. The
stock standard solution was prepared at a concentration of 1000 pg/mL by dissolving 100
mg of each of the standards (corrected for purity and salt content, if necessaiy) 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 pg/mL fortification standard and bringing the volume up to 100
mL with methanol, a 10 pg/mL fortification standard was prepared. By taking 10 mL of
the 10 pg/mL fortification standard and bringing the volume up to 100 mL with
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methanol, a 1.0 pg/mL fortification standard were prepared. By taking 10 mL of the 1.0
pg/mL fortification standard and bringing the volume up to 100 mL with methanol, a 0.1
pg/mL fortification standard was prepared.

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

Cone, of Fort Fort Volume of Final Cone, of
Solution Volume  Fortified Sample  Calibration Std.
(ng/mL)1 (mL) (mL) (pg/mL)

1.0 5.0 100 0.05

1.0 2.5 100 0.025

1.0 1.0 . 100 0.01

0.05 10 100 0.005
0.025 10 '100 0.0025
0.01 10 100 0.001
0.005 10 100 0.0005

1ofPFBS, PFHS and PFOS

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

6.3 Chromatography

Quantification of PFBS, PFHS and PFOS was accomplished by LC/MS/MS 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 0f0.0005 pg/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 lon 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



Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

HP Column Oven

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

Injection Voi.: 15 pL

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

Time (min) %A %B
0.0 65 35
10 65 35
8.0 25 75
10.0 25 75
11.0 65 35
18.0 65 35

Total run time: -13 min

Flow Rate: 0.3 mL/min

lons monitored:
Approximate

Analvte Mode Transition Retention Time
Monitored (min)
PFBS negative 299 99 -4.7 min.
PFHS negative 399 80 ~10.8 min.
PFOS negative 499 80 ~12.9 min.

6.6 Quantitation and Example Calculation

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

program.

Equation 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
ng/g (ppb).

Equation 2:
Analyte found (ppb, wet weight) =

TAnalyte found (ng/mL) x final volume (2 mLII
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.

Eouation 3:

Recovery (%) ” (analyte found (ng/mL) - analyte in control (ng/mL)) xIO0%
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:

amt in corresponding sample

peak area = 280750
intercept = 3070
slope = 13100
dilution factor = 1
ng/g PFBS added (fort level) = 10

*»

NQ (not quantifiable)
2

final volume (mL)
sample weight (g) = 5
From equation 1:
Analyte found (ng/mL, wet weight) - 1280750 - 30701 x 1
13100
- 21.2ng/mL
From equation 2:
Analyte found ng/g (ppb) =121.2nz/mL x 2 mLI
59

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

1848 ne/g - Onelet x 100%
10ng/g

85%

7.0 EXPERIMENTAL DESIGN

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

The fish samples were extracted in thirty sets, five that were re-extraction sets. The clam
samples were extracted in 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 1. 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 I1.
Analytical results and assessed accuracies for the analysis of PFBS, PFHS and PFOS
found in clam samples are summarized in Table I11.

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 1V. 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 VV0001783.

10.0 RETENTION OF DATAAND 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 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.

Exygen ID
C0048126
C0048126 Rep

C0048127
C0043127 Rap

C004812S
C0048128 Rep

C0043129
C004812B Rap

C0048130
C0048130 Rap

C0043131
C0048131 Rep

C0048132
C0048132 Rap

C0048133*
C0048133 Rep*

C0048134
C0048134 Rep

C0048135
C004813S Rep

C0043136
C0048138 Rep

C0048137
C0048137 Rep

C0049138
C0048138 Rep

C004813B
C004ai3B Rap

C0048140
C0048140 Rap

C004B141
C0048141 Rap

C0048142
C0048142 Rep

C0048143
C0048143 Rap

"Laboratory Duplicate

Exygcn Study No.: P0001131

Summary of PFBS, PFHS and PFOS in Fish Samples

Client
Sample ID

DL3-F01-IPF001-0-041021
DLS-F01-IPF001-0-041021*

DL3-F01-IPF002-0-041021
DL3-F01-JPF002-0-041021"

DMC-F01-IPF001-CKM1021
DMC-F01-IPF001-0-041021*

DMC-F01-IPF002-0-041021
DMC-F014PF002-0-041021 *

DMC-F01-IPW001-0-041021
DMC-F01-IPW001-IMM1021*

DMC-FC1-IPW002-0-041021
DMC-F01-IPW002-0-041021*

DMC-F01-MSWO001 -0-041021
DMC-F01-M8W001-0041021*

DMC-F01-MSW002-0041021
DMC-FO 1-MSWO002-CF041021"

DL24-01-IPF001-0-041021
DL2-F01-IPF001-0-041021*

DL2-FO014PF002-0-041021
DL2-F01-IPF002-0-041C21*

DL2-FO14PF003-0-041021
DL2-F01-IPF003-0-041021"

DL2-F01-IPF004-0-041021
DL2-F01-IPF004-0-041021 *

DL2-F01-IPFO0S-0O-041021
DL2-F01-IPF005-0-041021*

DL2-F01-IPW001-0-041021
DL2-F01-tPW001-0-041021*

DL2-F01-MSF001-0-041021
DL2-F01-MSF001-0-041021"

DL2-F01-M5F002-0-041021
DL2-FO01-MSF002-0-041021*

DL2-F01-MSF003-0-041021
DL2-F01-MSF003-0041021*

DL2-F01-MSF004434J41021
DL2-FO01-MSF004-0-04102T

* 1.0 g of <ample used for srtscttan Instead of5.0 g.
ND = Not detected at or acowa Limit of Quantitation which Is 0.2 ng/g (wot weight)

HD* m Not detected at or above Limit of Quantitation which ¢ 1.0 ntfg (wet weight).
NR » Not reported due to quality control result failure«.

Exygen Research

C4 Sulfonate PFBS

Pwftsenpbatew—tritenste

Analyte Assessed

Found Accuracy

filetti «etwt (*)mo%0)

0.309 40
0.318 40
0.286 40
0.382 40
0.330 50
0.366 50
0.712 30
0.792 30
108 40
1.06 40
0.988 50
134 50
0.218 30
0.202 30
NO* 30
NO* 30
0.660 50
1.00 50
0.B16 50
0.952 50
0.247 30
0.218 30
0.348 40
0.330 40
0.338 40
0.318 40
0.328 30
0.400 30
0.333 30
0.348 30
0.408 40
0.308 40
0.416 40
0.378 40
0.345 30
0.349 30

CO Sulfonate PFHS
PsHtewahareswallmste

Analyte
Found
(nofa) Mt m

ND
ND

NO
ND

ND
ND

ND
ND

NO
0297

ND
ND

0.524
0.484

ND*

Assessed
Accuracy
(*-%)

30
30

30
30

50
O

30
30

30
30

30
30

30
30

30
30

40
40

40
40

30
30

30
30

30
30

30
30

30
30

30
30

40
40

30
30

CS Sulfonate PFOS

Psrituoruoctrru wtiratsa
Analyte Assessed
Found Accuracy
(rth)=<n( (%)
518 30
5.84 30
418 40
456 40
7.40 50
8.38 50
141 50
17.0 50
70.0 40
58.4 40
344 30
34.2 30
270 30
280 30
530 30
546 30
3.45 50
2.86 50
4.72 50
5.04 50
201 30
208 30
452 40
412 40
2.46 30
2.80 30
5.88 30
6.12 30
77.2 30
#7.6 30
94.8 40
98.4 40
416 40
40.0 40
S36 30
63.2 30
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

¢4 suMonat» PFBS C6Sulfonate PFHS S 8ulfbnate PFOS

ParflucrohcxwiMuWon >
Analyte  Assetsed Analyte  Assessed Analyte  Aseeeeed
Oiarrt Found Accuracy Found Accuracy Found Accuracy
Exyoen ID Sampe ID jnam;m m . (+F%) (‘o/Bye<etn (%  (ntMixetva (#-%>
C0048144 DL1-FO01-IPF001-0-041021 0432 30 0.261 30 334 40
Q0A481*4 Rep DL1-FO1-IPF001-0-041021* 0.428 30 0.252 30 32.8 40
C004814S DL3-FO1-IPFOOM-041021 0.448 30 ND 30 3.55 30
C004814S Rep DL3-F01-IPF003-0-041021* 0.440 30 0.228 30 3.36 30
C0048146 DL3-F01-IPF004-0-041021 0.784 40 NO 30 0.382 30
C0048146 Rap DL3-F01-IPF004-0-041021* 0.900 40 ND 30 0.230 30
C0048147 DLS-F01-IPF005-0-041021 1.63 60 NO 30 5.48 40
C0uU48147 Rep DL3-FO1-IPFCXI5-0-C41021 « 1.07 80 ND 30 5.84 40
C0046148 DBC-F01-IPFO0Q1-0-041021 134 0O 0.682 30 NR NR
C0048148 Rep D6C-F01-PF001-0-041021* 138 50 0.98G 30 NR NR
0048148 DBC-F01-IPF002-0-041021 143 50 NO 30 110 30
C004814« Rep DBC-F01-IPF002-0-041021* 0.766 50 ND 30 109 30
C0048160 DBC-F01-IPF003-0-04 1021 0.868 D 0844 30 NR NR
C0048150 Rap 00C-FU1-IPF003-0-041021 * 0.652 50} 0.624 30 NR NR
C0048151 OBC-F014PW001-04341021 0.864 40 221 30 NR NR
C0048151 Rep DBC-F014PW001434)41021* 0.5C8 40 220 30 NR NR
C00481S2 DBC-F01-IPW002-0-041021 0.700 40 8.12 30 NR NR
C0048152Rep DBC-F01-IPWOQ2-0-Q41021* 0.738 40 6& 30 NR NR
C0048153 DBC-F01-IPWU0S0-C41021 0.738 30 6.76 30 NR NR
00048153 Rep DBC-F01-IPW003-0-041021* 0.780 30 744 30 NR NR
C0048154 DOU-F01-IPF001-0-041021 4.38 40 1.02 30 NR NR
C0048154 Rep DOU-F01-IPF001"M)41021* 4.24 40 0.872 30 NR NR
C0048156 DOU-F01-IPF002-0-041021 8.78 40 0.702 30 NR NR
C0048155 Rep DOU-F01-IPFOOM-041021* 8.28 40 0.720 30 NR NR
C0048158 DOU-F01-IPF003-0-041021 5.88 40 102 30 NR NR
G0048108 Rep DOU-F01-IPFOOS4MM1021* 6.86 40 1.02 30 NR NR
C0048157 DOU-F01-IPFU04-0-041021 8.12 30 2.30 30 NR NR
C0048157 Rap DOU-FG1-IPF004-0041021* 0.28 30 2.38 D NR NR
C0048158 DOU-F01-IPF00S-0-041021 456 30 0.856 30 NR NR
0048158 Rep DOU-F01 -IPF00S4>-041021* 436 30 0.382 30 NR NR
C00481S6 DOU-FOI-IPW001-0-041021 2.69 30 0.948 30 NR NR
C0048159 Rep DOU-F01-IPW001-C-U41021* 281 D 0.964 30 NR NR
C0048100 DOU-FOI-IPW002-0-041021 164 50 330 30 NR NR
C0048160 Rep DOU-F01-IPW002-0-041021* 103 50 3.70 30 NR NR
C0043161 DL2—F01—MSW991—04X1021 0-203 30 NO 30 120 50
C0048161 Rep OL2-F01-MSWUU14F041021* ND 30 NO 30 120 50
C0048182 DL2-FO1-MSWO002-0-041021 NO 30 ND 30 102 D
C0048182 Rep  DL2-FO1-MSW002-0-041021* NO 3 ND 30 100 D

sLaboratory Duplicate
NO » Notdetected atorabove Limit of Quantitation which is 0.2 ng/g (wetweight).
NR « Not repotted due to quality control neautt felturee.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

Table I. Summary of PFBS, PFHS and PFOS In Fish Samples

(continued)
C4 Sulfonate PFSS C6 Sulfonate PFHS C9 Sulfonate PFOS
Pufluorebutan—ulfowte Partluorohman—utfonati P+rtiuorooctan—uionafci
Analyte - Aliened Analyte Aaeeind Analyte  Assessed
Client Found Accuracy Found Accuracy Found Accuracy
Exycen ID Ssmginjmn (no41vwant (=199 OWJIHMtM (W-%) (nofoimwt <Hek>
C0046163 DL2-F01-WSW003-0-041021 ND 30 ND 30 92.4 30
C0046163 Rap DL2-FO1-MSW003-0-041021* ND 30 ND 30 91.8 30
C0048164 DL2-F01-MSW004-0-041021 ND 30 NO 30 88.0 30
C0048164 Rep DL2-FO1-MSW004-0-041021* ND 30 NO 30 94.8 30
C0048165 DL2-FO1-MSWO005-0-041021 ND 30 ND 30 168 30
OOCKS185 Rap DL2-F01-M3W0054J-041021* ND 30 ND 30 174 30
C0049450 DBC-F01-M3W0O01-0-041104 0.888 30 832 30 NR NR
C00484SO Rep  DBC-F01-MSW001-04)41104* 0.652 30 8.32 30 NR NR
C0049451 DBC-F014t4SW0024W)41104 0.888 30 343 30 NR NR
CO040451 Rep  OBC-F01446W0024WM1104* 0.884 0 3.35 30 . NR NR
C0048452 DBC-F01-MSWO003-0-041104 0.880 30 3.82 30 NR NR
00049452 Rap  DBC-F01-MSWO003-0-041104* 0.784 30 3.64 30 NR NR
CD049453 DBC-F01-USW004-0-C41104 0.884 30 9.72 30 NR NR
C0049453 Rep  DBC-F01-USWO004-0-041104* 0.680 30 9.80 30 NR NR
C0049454 DBC-F01-MSW005-0-041104 0.832 30 z77 30 NR NR
C0049454 Rap  DBC-F01-M8W005-0-041104* 0.832 30 . 266 30 NR NR
C0049455 DBC-FO1-M8F001-04)41104 0.820 30 358 30 NR NR
C0049456 Rap DBC-F01-MSF001-0-041104* 0.788 30 348 30 NR NR
C0049458 OBC-FOt-MSF002-04>41104 0.788 30 194 30 NR NR
C0C49456 Rep DBC-FO1-MSF002-0-041104* 0.780 30 -1.90 30 NR NR
C0049457 DBC-F014PF004-0-041104 0.504 30 0.584 , 30 142 30
C0048457 Rep DBC-F01-IPF00441-041104* 0.520 30 0.540 30 152 30
C0049458 DBC-F01-IPFOU5-0-041104 160 30 216 30 NR NR
C0049458 Rap DBC-F01-IPF0054)4)41104* 184 30 Z18 30 NR NR
00048459 DBC-FOI-IPW004-0-041104 0.484 30 3.28 30 NR NR
C004045B Rap DBC-F014PW004-04)41104* 0.444 30 3.28 30 ; NR NR
C0049460 DBC-F014PW0084W)41104 0.572 30 2.10 Ko NR NR
C0049460 Rap DBC-F01-IPW0064)-041104* 0.532 . 30 2.10 30 NR NR
C0049451 DOU-F01-IPW003-0-041104 312 30 600 30 NR NR
C0049481 Rep DOU-FO1-IPW003-0-041104* ,3.05 30 592 30 NR NR
C0049462 DOU-F01-1PW004-0-041104 3.40 30 7.12 30 NR NR
C0049462 Rep DOU-F01-IPW004-U-041104* 311 30 8.84 30 NR NR
C0049463 DOU-FO1-IPW006-04H1104 297 30 812 30 NR NR
C0049463 Rep DOU-F01-1PW0054K141104* 2.90 30 5.32 30 NR NR
€0048484 DL2-F01-IPW0024MM1104 104 30 ND. 30 8.20 40
C0049484 Rep DU-FOHPW002-0-041104* 0.960 30 ND 30 8.60 40
C0049485 DI.1-F01-MSW001-0-041104 120 30 0.896 30 NR NR
C0049485 Rep DU-F01-M8W0014MM1104* 124 30 0.932 30 NR NR

‘ Laboratory Duplicate
NO - Notdetected ator above Limitof Quantitation which is 0.2 ng/g (wet weight).
NR * Notreported due to quality control laault failure*
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POO01131

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

(continued)
C4 Sultanat* PFBS Cfl Buttons* PFHS Ct Sulfonate PFOS
Parfkiofotouan—ulftyiaf P«rfluofphaxan—uffona » PwHu—ooctan—i
Anafyle Assessed Analyte Assessed Analyte Assessed
Client Found Accuracy Found Accuracy Found Accuracy
Exveen ID Sample ID r<um)«twi (¢/-S) (nota) «et «*. (#/-%) (nstfllsetwi. <*-9%)
C0049408 DL1-FO1-MSW002-0-041104 130 30 172 30 NR NR
C00494B6 Rep I1X 1-FOI-MSW002-0-041104* 115 30 154 30 NR NR
0049487 DL1-FO1-MSWO003-0-041104 0.580 30 113 30 NR NR
C0049407 Rep DL1-F01-MSW0050-041104* 0.528 30 114 30 NR NR
C0049468 DL1-F01-MSW004-0-041104 122 30 0.908 30 181 30
C0049458 Rep DL1-F01-MSWO004-0-041104* 112 30 0.880 30 186 30
C0049460 DL1-FO01-MSWO005-0-041104 122 30 118 30 NR NR
0049469 Rap DL 1-F01 -MSVY005-0-041104* 120 3C 11B 30 NR NR
00049470 DL1-F01-M3FU01-0-041104 ND 30 0.315 30 293 30
C0049470 Rep DL1-F01-MSFU01-0-041104* ND 30 0299 30 307 30
C0049471 DL1-FO01-MSF002-0-041104 ND 30 0.624 30 NR NR
C0049471 Rep DL1-FO1-A4SF002-0-041104* ND 30 0.604 30 NR NR
C0049472 DL1-F01-MSF003-0-041104 0.203 30 0.652 30 NR NR
C0048472 Rep OL1-F01-MSF003-0-O41104* ND 30 0.676 30 NR NR
00049473 DL 1-FO1-WSF004-0-041104 ND 30 0.532 30 NR NR
C0049473 Rep DLt-FO1-M6F004-0-041104* NO 30 0.538 30 NR NR
C0049474 OL1-FC1-M SF005-0-041104 ND 30 0.684 30 NR NR
C0049474 Rep DL 1-FO1-MSFQO05-0-041104* ND 30 0.844 30 NR NR
C0049475 DL1-F01-IPW001-0-041104 0.772 30 0.566 30 174 30
00049475 Rap DL1-F01-IPW001-0-041104* 0.870 30 0.744 30 189 30
C0049478 DL 1-F01-IPW002-0-041104 0.468 30 0.536 30 157 30
C0049476 Rep DL1-FO01-IPW002-0-041104* 0.472 30 0.618 30 158 30
C0049477 DL1-F01-IPW003-0-041104 ND 30 0.209 30 9.36 30
C0049477 Rep OL1-FO1-IPW003-0-041104* ND 30 0247 30 9.52 30
C004947B DL1-F01-IPW004-0-041104 ND 30 0.238 30 56.6 30
C0043478 Rep DL1-FOHPW004-0-041104* NO 30 0.246 30 57.2 30
00046479 DU -FO1-IPF002-0-041104 NO 30 0.222 30 111 30
C0049479 R«p DL1-F01-IPF002-0-041104* NO 30 0.247 30 11.2 30
00049480 DL-1-FO1-IRF003-0-041104 ND 30 0.265 30 209 30
C0049480 Rep DL-1-F01-1PF003-0-041104* ND 30 0.262 30 214 30
C0049481 DL-1-FO1-IPF004-0-041104 NO G ND 30 7.60 30
0004948t Rep DL-1-F01-IPF004-0-041104* ND 30 ND 30 7.36 30
00049482 DL-1-F014PF006-D041104 ND 30 0.373 30 8.72 30
C0049482 Rep DL-1-F01-IPF005-0-041104* ND 30 0.366 30 8.56 30
C0049483 DL3-F01-MSW001-0-041105 ND 30 NO 30 139 30
C0049483 Rep DL3-F01-M6W001-0-041105* ND 30 ND 30 137 30
C0049484 DL5F01-MSW002-0-041105 ND 30 ND 30 180 30
C0049484 Rep DL3-FO1-MSW002-0-041105* ND 30 ND 30 162 30

‘Laboratory Duplicate
NO m Notdetected at or above Limit of Quantitation whictt It 0.2 ng/g (wetweight).
NR « Not reported due to quality control m u It failures.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

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

C4 Sulfonata PFBS C6 Sulfonata PFKS CB Sulfoiuta PFOS
RtrfluorotutMMuifoiMi» Parihmorwum ufonrti

Analyte  Amssed Analyte  Aeaeated Analyte  Aaaeaaed

Client Found Accuracy . Found Accuracy Found Accuracy
Exygen 10 Sample ID (ro*o)wiNk4. (nota)wiv* t+N-%1
C0049485 DL3-FO1-MSW003-0-041»05 ND 30 ND 30 148 30
C0049485 Rep DL3-F01-MSWO0030-041105* ND 30 ND 30 144 30
0049486 DL3-F01-M8W004-0-041106 NO 30 0.285 30 198 30
C0049486 Rep DL3-FO1-MSW004-0-041105* ND 30 0.282 30 199 30
C0049487 DL3-FO1-MSW005-0-041105 ND 30 0.366 30 173 30
Q048487 Rep DL3-F01-MSWO005-0-041105* ND 30 0.341 30 168 30
C0049488 DL3-F01-MSF001-0-041105 NO 30 ND 30 116 30
C0048488 Rep DL3-F01-MSF001-0-041106* ND 30 ND 30 115 30
00049489 DL3-F01-MSF0C2-0-041105 ND 30 ND 30 118 30
C0C40489 Rep DL3-F01-MSF002-0-041105* NO 30 ND 30 111 30
C0049490 DL3-F01-M3F003-C-041105 ND 30 ND 30 75.6 30
C0048490 Rep DL3-F01-MSF003-0-041109* ND 30 ND 30 720 30
C0049491 DL3-F01-M8F004-0-041106 ND 30 ND 30 130 30
C0049491 Rap DL3-FO01-MSF004-004110S* ND 30 NO 30 134 30
C0049492 DL3-FO1-MSF005-0-041105 ND 30 ND 30 81.6 30
00049492 Rap DL3-F01-MSF006-0-041105* NO 30 ND 30 83.8 30
C0049493 DMC-F01-1PW003-0-041106 ND 30 0.386 30 61.2 30
C0049493 Rep DMO-FOI-IPW003-0-041105* ND 30 0.334 30 63.6 30
C0049494 DUC-F01-IPW004-0-041106 0.300 30 0.306 30 68.6 30
C0049494 Rap DMC-F01-IPW004-0-041105* 0.345 30 0.464 30 696 30
00049495 DMC-FO1-IPWOOfWHH1105 ND 30 0.270 30 64.4 30
C0049495 Rep DMC-FO1-/PWO06-0-041105* ND 30 C.255 30 62.8 30
C004949S DMOF01-WSW003-0-041106 ND 30 0.592 30 354 30
C0049496 Rep  DMC-F01-MSWO003-0-041105* ND 30 0.560 30 330 30
C0Q49497 DMC-F01-MSWO004-0-041105 0.313 30 1.90 30 259 30
C0049497 Rep DMC-F0144SW004-0-041105* 0.233 30 1.88 30 269 30
C0049498 DMC-F01-MSW005-0-041105 ND 30 0.980 30 NR NR
CC049498 Rep  DMC-F01-MSW005-0-041105* ND 30 0.936 30 NR NR
C0049499 OMC-FO1-M6F0024M141105 ND 30 NO 30 NR NR
C0049499 Rep  OMC-F01-MSF002-0-041106* ND 30 0.387 30 NR NR
C0049500 DMC-F01-MSF003-0-041105 ND 30 NO 30 568 40
C0049500 Rep DMC-F01-MSF003-0-041105* NO 30 NO 30 68.0 40
C0049501 DMC-F01-USF004-0-041105 NO 30 0.254 30 116 30
C004950IRep QMC-F01-MSFC04-0-041105* NO 30 0.228 30 119 30
C0049502 DMC-F01 -MSF005-<M)41105 ND 30 0.420 30 146 30
C0O048502 Rap DMC-F01-MSF005-0-041105* ND 30 0.448 30 147 30
C0049503 DMC-F01-IPF003-0-041105 NO 30 ND 30 792 30
C0049603 Rep DWC-F01-IPF003-0-041105* ND 30 ND 30 792 30

‘Laborwory Duplicate
NO * Not detected at orabova Unit of Quantitation wtiichk 0.2 ng/g (wet weight).
NR « Notreported due to quality oonbolreault failure«.
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Interim Report #10-Analysis of Fish and Clam Samples

Exygcn Study No.: P0001131

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

Exvoonto
C0049504
C0049504 Rep

C004BS05
C0049505 Rep

C0056354
C0056354 Rep

C0066455
C0056456 Rep

C0056456
C0056456 Rep

C0050457
00056457 Rep

COO0S6458
Q0066456 Rep

C0066459
C0056450 Rep

C0056480
C0056460 Rep

CO036401
C0056461 Rap

C0056462
C0056482 Rap

C0066463
C0056483 Rep

C0056464
C0056464 Rap

C0056495
G0066485 Rap

C0056466
C0056466 Rep

CO0056497
C0056487 Rap

C0056468
CO066468 Rep

C00584S9
Q0066460 Rep

C0056470
Q066470 Rep

sLaboratory Dupficste

Client
Sampls ID

DMC-F01-IPF004-0-041105
DMC-F01-IPF004-0-041106*

DMC-F01-fPF0054W41105
DMC-F01-IPF005-0-041105*

DL2-F01-M8F0054KM1216
DL2-FO1-MSF005-0-041216*

DL2-F01-IPW006-0-041215
DL2-F01-IPW005-0-041215*

DOU-FOI-M3W X2-0-041216
DOU-F01-MSW002-0-C41216*

DL2-FO1-IPWOQ4-0-041215
DL2-F01-IPW004-6-041215*

DOU-FOt-MSWO0O03-04)41216
DOU-F01-WSW003-0-041216*

OL3-F01-tPW004-0-041130
DL3-F01-iPW004-04)41130*

DOU-F01-MSW001-0-041216
DOU-F01-MSW001-0-041216*

DOU-F01-MSW004-0-041216
DOU-FOI-MSW004-0-041216*

DOU-F01-M8WO005-0-041216
DOU-FOI-M3W005-04J41216*

DOU-FOI-MSF005-0-041216
DOU-F01-MSF005-0-041216*

DL3-F01-IPW002-0-041130
DL3-F01-IPW002-0-041130*

DL3-F01-IPW003-0-041130
DL3-F01-IPW003-0-041130*

DOU-FOI-MSF003-0-0412t6
DOU-F01-M6F003-0-041216*

O0C-FO1-MSFO06-t-041216
DBC-F01-MSF006-1-041216*

DBC-F01-MSF008-0-041218
DBC-F01-MSF005-0-041216*

DOU-F01414SF002-0-041216
DOU-F01-MSF002-0-041216*

DL3-FO01-IP W X 1-0-041130
DL3-F01-IPW001 -0-041430*

C4 Sulfonate PFaa
PartlucwliMaiwirifwurt»
Analyte Asboaead

Found

ND
ND

NO
ND

ND
ND

ND
ND

0.206
0.227

ND
ND

ND
NO

NO
ND

7.08
712

4.72
4.68

0.364
0.36

141
143

ND
ND

ND
ND

172
173

0.220

NO
ND

0.888
0.872

ND
ND

Accuracy
(«-*)

30
30

30
3C

30
30

30
30

40
40

88

XX XX XX XX XX XX XX XX XX B85 XX

ce Sulfonate PFHS
Pwterejglgaeg efoaato

Analyte
Found

ND
ND

ND
ND

ND
ND

ND
ND

172
1.70

ND

104
106

ND
ND

154
142

217
225

134
141

8.40
8.44

ND
ND

ND
NO

8.50
6.68

1.79
1.76

1.66
15»

4.56
4.56

0.246
0.216

NO » Notdetected at orabove Limit of Quantitation w titdi is 0.2 ngfg («vetweight).
NR - Notreported due to quafity control result Mlurea.

Exygcn Research

Assoaeed
Accuracy
(P =)

X
X

30
X

30

X X

XX XX XX XX XX XX XX Xv

X X X% XX XX XX XX xX s

C | Sulfonate PFOS
ParltuMpoaanaeiilfonata
Analyte Assessed
Found Accuracy

(noro)vel'M, <> %]
440 X
456 X
46.4 X
46.0 X
49.2 X
51.6 X
132 X
133 X
NR NR
NR NR
6.X X
880 X
NR NR
NR NR
7.92 X
752 X

NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
120 X
115 X
6.44 40
5.28 40
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
9.04 30
8.80 X
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Table I. Summary of PFBS» PFHS and PFOS in Fish Samples
(continued)

C4 Sulfonate PFBS C8 Sulfonate PFHS CS Sulfonate PFOS
PReeffaMROMtanooifVofiito
Analyte  Asaaaeed Analyte Aaaeseed Analyte ASMMMd
Citent Found Accuracy Found Accuracy Found Accura
Exvoen ID Sample ID [rxyowatwl (o/- 98 (NoArtwwvt (#1-9%> <6/-%
C0056471 DOU-F01-M8F002-1-041216 0.640 30 4.88 30 NR NR
CO0S6471 Rep DOU-F01-MSF002-1-041216* 0.860 30 4.72 30 NR NR
CO050472 DOU-F01-MSF004-0-041218 0.792 30 2.35 40 NR NR
Q0056472 Rep DOU4F01-MSF004-0-041216* 0.616 30 222 40 NR NR
C0056473 DOU-F01-MSF001-0-041218 Z18 30 10.» 30 NR NR
C066473 Rep DOU-FO1-MSF001-0-041216* 2.28 30 10.7 30 NR NR
C0056474 DBC-F01-MSF003-0-041216 ND 30 2.09 30 NR NR
C0050474 Rep D6C-F01-MSF003-0-041216' ND 30 2.09 30 NR NR
C0056475 DBC-F01-MSF004-0-041216 ND 30 3.87 30 NR NR
G0066475 Rep DBC-F01-MSF004-0-041216* ND 30 3.77 30 NR NR
C005647S DMC-F01-MSF001-04MI1216 ND 30 0420 30 NR NR
QC0066476 Rep DMC-F01-MSF001-0-041216* NO 30 0.456 30 NR NR
C0056477 DL1-FO1-IPW005-0-041216 0.253 30 0.844 30 88.8 30
C0056477 Rep DL1-FO1-IPW005-0-041216* 0.249 30 0644 30 67.8 30
C0056478 DL2-F01-IPW003-0-041201 ND 30 ND 30 748 40
C0056478Rep DL2-F01-IPW003-0-041201* NO 30 ND 30 744 40
0036479 DL3-F01-1PWO0C5-0-041201 ND 30 ND 30 4.88 30
Q066479 Rep DL3-F01-IPW005-0-041201 m ND 30 ND 30 472 30

'Laboratory Duplicate
ND - Not detected et or above Limit of Quantitation which it 0.2 ng/g (wetweighty
NR = Not ivponod dut to quality control rerun failure*.
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Interim Report #10-Analysis of Fish and Gam Samples Exygen Study No.: P0001131
Table Il. Summary of PFOS in Re-extracted Fish Samples

CS Sulfonate PFOS

P*rlluon>octanM i>ifonat*

Client Analyte Found Assessed
Exygen ID ASamptel™n (rtolg) W stW slght Accuracy (+- %)
C0048151 DBC-FO1-IPW001-0-041021 2080 30
C0048152 DBC-F01-IPW002-0-041021 3330 30
C0048153 DBC-F01-IPW003-0-041021 1660 50
C0048154 DOU-FW-IPF001-0-041021 596 30
C0048155 DCXJ-FO1-IPF002-0-041021 838 30
C0048158 DOU-FO1-I PF005-C-041021 544 30
C0048180 DOU-FO1-IPW002-0-041021 1210 40
C0049450 DBC-F01-MSW001-0041104 9480 40
00049451 OBC-FO1-MSW002-0-041104 7520 30
0049452 DBC-F01-M3W0030-041104 12600 30
C0049453 DBC-F01-MSW0040041104 3440 30
C0049454 DBC-F01-MSW005-0-041104 5240 30
C0049455 DBC-F01-MSF001-0041104 5240 30
C0049456 0BC-F01-MSF0020-041104 4780 30
CcU049458 OBC-FO1-IPF005-0-041104 608 30
C0049459 DBC-FO1-IPWG04-0-G41104 1230 40
C0049460 DBC-F01-IPW005-0041104 2620 30
C0049461 DOU-FOI-HPW003-0041104 NR NR
C0049402 DOU-F01-IPW0O040041104 1740 30
C0049463 DOU-FO1-IPWC05-0041104 2130 30
C0049465 DL1-F01-MSW001-0-C41104 968 30
C0049466 DL1-F01-MSWGC2-0-041104 708 30
C0049467 DL1-FO1-MSW0030-041104 AQft 30
C0049469 DL1-F01-MSWO005-0-Q41104 604 30
C0049471 DL1-FO1-MSF002-0-041104 568 30
C0049472 DL1-FO1-MSF003-0-041104 432 30

NR * Not (»portad du« lo quality control result failures
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Interim Report #10-Anaiy8is of Fish and Clam Samples Exygen Study No.: P0001131

Table IL Summary of PFOS in Re-extracted Fish Samples (continued)

CS Sultanat* PfOS

Pwtlu«T>o0e4anMuilt>rut»

Client Analyte Found Assessed
Exygen 10 ASamplelrn (nolo>WatWaktot Accuracy (+A%)
COM9474 DL1-F01-MSF005-0-M1104 740 30
COM9498 OMC-F01-MSW005-0-041105 560 30
C0049496 DMC-F01-MSF002-0-041105 620 30
C0056456 DOU-FD1-MSW002-0-041216 28200 60
C0056458 DOU-F01-MSW003-0-M1218 4040 30
COC56460 DOU-F01-M8W001-0-041216 NR NR
COC56461 DOU-F01-MSW004-0-041216 5120 30
C0056462 DOU-FO1-MSW005-0-M 1216 496 30
CO66463 OOU-F01-MSFM5-6M1216 720 30
C0056486 DOU-F01-MSF003-0M1216 848 30
C0056467 DBC-F01-MSF005-1-M1216 NR NR
C0056468 DBC-F01-MSF005-0-041216 8960 SO
CC056469 DOU-F01-MSF0024J-M1216 640 30
00058471 DOU-F01-MSF002-14)41218 892 30
C0056472 DOU-F01-MSF004-0-M1218 1820 30
C0056473 DOU-F01-MSF001-04)41216 « 2070 30
C0058474 DBC-F01-MSF003-0-M1216 4640 30
C0056475 DBC-F01-MSF004-(M)41216 9280 50
C0056476 DMC-F01-MSF001-0-M1216 840 30
00048148 DBC-F01-1PF001-04)41021 384 30
C0048150 DBC-FD1-1PF003-04M1021. 293 30
CO0M8156 DOU-F014PF003-0-041021 359 30
C0048157 DOU-F01-1PF004-0-M1021 424 30
C0048159 DOU-F01-IPW0014H)41021 387 30
C0049473 DL1-F01-MSF00443-0411M 348 30

NR * Not reported du« to quality control rasult failures.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

TabJe I11. Summary of PFBS, PFHS and PFOS in Clam Samples

c 4 Sulfonate PFBS cs Sulfonate PFHS c | Sulfonate PFOS
PwfluorotniUilWMH onett Aertworohsaonesullbnett Aerfluoroocttiiesiiltonett
Anatyta ~ Assessed Analyte Assessed Analyte Assessed
Client Found Accuracy Found Accuracy Found Accuracy
Exvoen 10 (no's) wet wt. <H-Yo> Ing /ffllwetwt. <+/-%) (nu/@) wet wt.
C0056480 DC3-101-CFW001-0-041216 NO 40 ND 40 1.82 50
C0056480 Rap  DL3-101-CFW001-0-041216* NO 40 NO 40 1.82 50
C0056481 DMC-101-CFW001-0-041216 NO 30 ND 30 6.18 50
C0056481 Rap DMC-I01-CFW001-0-041216* ND 30 ND 30 6.12 Se}
C00664S2 DC2-101-CFW001-0-041216 NO 30 ND 30 181 50
C00S6482 Rap DL2-101-CFW001-0041216* ND 30 ND 30 1.77 50
C0056483 DBC-101-CFW001-0041215 NO 30 ND 30 4.48 30
C00S6483 Rep DBC-I01-CFW0010041215* NO 30 ND 30 4.44 30
C0056484 DL1-101-CFW001-0041215 NO 30 NO 30 8.80 40
C0056484 Rap DL1-101-CFW001-0-041215* NO 30 ND 30 8.84 40
C0056485 DOU-I01-CFW001-0041216 ND 30 0.202 30 114 Ko
C0056485 Rep  DQU-I01-CFW001-0041216* NO 30 0.205 30 109 50

eLaboratory Duplicate
NO = Notdetectad at or above Limit of Quantitation which Is 0.2 ngAj (wet weight).

Exygen Research Page 32 of 132



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

Table IVV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish

C4 Stagnate PFES C6Su*«»» PFHS C9 Sultanat» PTQ8
Amount AmtFound  Amount AM Found  Amount AM Found Anwum
Sampte EOkad Indampfe Raoouarad Rtcovary InSwnpkh Racowad Rueowy mSamp« RnMnd F4»eov«y
WMwaMtf. 1*1 . (%)
DL3"014PF0014W>41021
<oooai* S C, l«k*> 10 0.30» 6.56 03 NO 0.20 83 5.16 126 74
DL3-F014PF001-0-041021
(CDOteUS Spkr, foopp») 100 030» 62.4 62 HD 732 73 5.16 78.4 73
DL3-F01-IPF0G2-0-041021
(CC0411Z7 5 * D. 10ftett) 10 0.205 6.52 63 NO 748 75 4.16 10.3 81
DL3-F01-IPF0G2-0-041021
tC O M litripk O, tOOppfe) 100 0506 896 6« NO 798 80 *w 60.0 7
DMC-FD1-JPF001-0-041021
{COO4JIM [pk R, 10 ppfc) 10 0.330 4.46 42 NO 534 s2 740 9.96 26
DMC-FD1-IPF001-0-041Q21
(O004#i2»saiLtitOpte> 100 0.330 804 66 NO 748 75 7.40 61.8 74
DMC-F01*IPF002-0*041021
(COOtei2f spkC, lapa») 10 0712 7.68 70 NO 9.60 96 141 20.0 156
DMC-F01-IPF002-0-041021
«OBBiamfl»k N, too Pfd| 100 0712 76.0 7 NO 96.0 96 141 104 90
DMC-f01-IPW001-0-041021
(GOOLH10Ipk 0, 1Cppk) 10 1.08 7.60 ss NO 704 70 700 71.0 .
DMC-F01-lPWTO1-04M1021
(coouisoapki. tpepat» 100 1.08 640 84 NO 800 80 70D 131 81
DMC-FO1-IFW0G2-0-041Q21
(COUM4I13L **1 . 10**) 10 0.866 0.76 56 NO 7.98 80 344 44.0 *
DMC-F01-1PW002-0-041021
(Cocxam * * j.toa* * 100 0.960 604 »0 NO 743 76 344 101 07
OMC-F01-P4SW001-0-041021
{0004413ZS**C."» » **m ) 10 0.21fl 0.78 96 0.524 9A4 89 270 270 *
OMC-FOI-WSW001-0-041021
(C tw tiia Ipk F. I0Oppk tpaa) 100 0218 812 81 0.524 932 93 270 375 106
DWC-F01-MSW002-0041021»
(C00441» ate 0, M M fripa*| so ND* 452 920 ND* 520 104 930 470
DMC-FO1-MSW002-0-041021A
{C00441» 9(4 M 100ppicIpto) 300 NO* 432 86 ND* 402 96 330 324 73
DL2-F01-IPF001-0-041021
(C8044134 IpkF .1t pe*«c**»> 10 0.890 5B0 $1 NO 658 86 345 8.36 49
DL2-F01-1PF001-0-041021
{COD48TM Spt K. 100 ppktp to | too 0.680 46.4 46 NO 50.8 99 3.49 50.4 53
DL2-F01-IPFOC2-0-041021
<00044134 apk 0.1* ppalias) 10 0416 5.94 46 NO 6.40 84 4.72 8.56 36
DL2-F01-IPF002-0-041021
(C0044ta6|pkL lopppa Ipi») 100 0.01« 644 64 NO 764 7» 472 724 00

“S«np§® iai*du# —c—da dia aptUng levai atgaMcanty; IN a fc ft. an pcov  te raoowaly valu# cernat bacalculatad

* 1.0 fl of Mmpla vaadforwilracitoot M aalO liO g .

ND « Notdatoctad at w abov* UmR rf Quantfiation vrtticH « 02 nplg {W*twaigNt).

ND* « Notdatacted ator abova UrNtof Quantitatton h 1.0 nota (Watwalght).

NR» No*report*} dua loquaMy conbot raatitfaVuraa. Ra-an»V">f«wits w* «hownin Tabla I.

Rola: tinca ttils suonmary tabla «towe rowtdad m ulte, roeovary velu»« mayw y cigWiy fiow th» valuta In feanm date.
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Interim Report #10-Analysis of Fish and Clam Samples

Exygcn Study No.: P0001131

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

Simple
Oo»oiptim

012-F01-1PF003-0-041021
(coo«atsé*p*c. tam »***el
IX2-HH *IPF003-0*041021
(CWU M *p*H. 1D0ppd*pfcY|

OL2-F01-1PF0C4-0-041021
(cooaaijrauk d. topo* s***)

DU-F01-IPF004-0-041021
P »**ia*tfpt U 00 pp* *p**|
D12-F01-1PF005-0-041021
(O IM iU *paE, iO pp**p*e|
OL2-F01-PFUC6-0-041021
(CO0441M * * J. J00 pii S>»)
DL2-F01-1PW001-0*041021
(Coomi» apttp. toppttpm»
DL2.F014PW0010041021
{COO4tiat *»* K. itt gp» Spfta)

DC2-FC1-USF0010041021
(00048140 9pk 0 . 10pp* >(#+)
DL2-FC1-MSF001-0-041021
(C0044140 fC* U 100 ppli Speo»)
DL2-FO1-MSF002-CMM1021
(0004*141 fipk C. 10pp*. *m )
DL2*0 1-MSF002-0-041Q21
(CoUM14) SpicH. iCOppb 5g*e)
DL2-F01-M9F003-0-041021
(CO4*i4d<tpfc D. 10 pp* 3**»>
DL2-F01-MSF003-00410Q1
{CU4+14& 8pk I. 10 pp* Sp*;
DL2-F01-M3RXM-0-041021
(CQO44.41fip* |, LDpp& Sp*»)
DL2-F01-M3F0)4-0*041021
(0004*143 Jpn J. 100 rh Kp'e)
OL-EO1-4P001-0-041021
(000414411 F. 10pp* Ip*p)
OL1-FOHPFU01-0041021
(0004144 Sp* K 1*0 pp* SpM)
DL3-FO1 “PFOC3-0-041021
(COtVMH4S 8pt0.10 pp* Sp*»)

DLJ-FO1-IPF003-0-041021
(C0040145 S3¥k. 10 pp* Opta)

mnttu* m m i Sx «hing km'

NO - Not dnXCMd «I or »bow. Umll cf Qixndwtkxi «htati d 0.2 ngtg (wet uxtgM).

Amount
Spiked

10

100

10

100

10

100

10

100

10

100

10

100

10

100

10

100

10

10

C4 Sulfcnt» P=BS

AmtFound
In Sample

0-247

3247

0340

3.348

0-338

0.338

3326

0326

0333

0333

0.40ft

0406

0A1l6

0*41ft

0345

0.3«

0.432

<M32

Q>uU8

0440

Amount
Recovered Recovery
(VO -*--

7.00 66
B2ft 63
6.64 66
07.6 «7
6.66 66
68*4 SB
7.04 67
66.0 06
736 70
646 64
6.M 66
61.6 8L
6.62 61
64.6 64
7.06 67
716 71
744 70
67-2 67
120 6t
992 60

thmmi* i.m « u*

C8 SuHorartd PFHS

Amt Found
in Sdfitple

NO

NO

ND

NO

NO

NO

ND

ND

ND

no

NO

ND

NO

ND

NO

ND

0.261

0JK1

NO

ND

Amount

Recovered Recovery

tartiv ptwt-

7.66

73-2

7.60

76.6

7.66

60 ft

7.60

772

8.20

776

748

66.0

6.71t

70.8

7.56

8.16

784

8.06

616

raesvuy v»u* eanvn b. catcuMad

VB * Not raporttd duu to qufdty oonM M ill Wurad NxxnaMo nouM orachoom InTaU* Il
Noto: « n 0 Mo ouirmory toMo otioara raundod raouM. rawtooiy voluoo nxy vwy odgMy tram « 4 ualuaa In Mo raoi do«.

Exygen Research

i*>

80

73

76

7

7

«1

76

7

82

76

75

88

66

71

76

61

76

78

61

82

201

201

4.52

4.52

246

246

5.86

5.88

772

773

64.6

41it

416

83.6

835

334

334

3.55

166

CB Sulfonjic PFOS
Amt Found
in Semple

"t

Amount
Reoovered Recovery
(Art)y**«* (*i

030 72
740 72
113 88
60.4 78
988 72
120 60
139 60
65.2 79
750 :
158 61
101 *
156 61
412 °
104 62
912 «
167 83
40.0 «
1080 73
108 73
600 76
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Interim Report #10-Analysis of Fish and Clarp Samples Exygen Study No.: P0001131

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

C4 8u*onalaPfB6 Cégujyggtt PFK6 C> SuOogatg PFQ8
Amount AM Found  Amount AntFound Amount Amt Found Amount
Sample 8p*cad tn Sampla Recovered Recovery iNnSdmpu R*co«*<*d Recovery InSaffpf* Recovered R»counry
Oaagnption 1%) ri

Dt3-F01-IPF004-0*041G21

(0oooMwa Sg* c. « paatea*) 10 0.784 0.04 01 ND ! 1016 . m10® . 0382 . 896 86
DL3701-IPF004-(MM1021 t

(C0044140 S H. U0 O«a Sato») 100 0.704 60.0 00 NO 00.4 r. b» v. 0.382 012 o1
OL3-F01-IFF006-0-04 1021

(00044U7 * * D. 10 ppaapk») 10 153 bM 36 NO 8.10 82 5.40 117 62
DL3-F01-IPF005-0-041021

(Coaui«7 ** 1. »40 pp» Iptoa) 100 153 60.4 56 NO 932 93 6.46 960 01
D60OF01-IRF001-0-041021

(Ooo*ai«a a»»K. roppa dp*») 10 1.34 034 49 0.002 100 101 MR NR NR
DOC-FO1-IPRX)14MM 1021

(Coouttstpaj, leopptM v) 100 134 954 50 0.602 068 06 NR NR NR
D6C-F01-IPFDQ2-0-041021

ICOOHU9 le» p\n pa* to*«) 10 1.43 5.04 44 NO 936 94 110 113 «
D6C-FO1-IPFOU2-0-041021

(Q0OH1«<epk K, 100Gfé Ipton) 100 143 »7 50 NO 000 00 110 109 79
DOC-FO1*JPFD03-0-041021

1C004*190spk a, io ppasptoai 10 0.800 0.72 57 0.944 104 80 . MR NR NR
DOC-FO1"PFO03"041021

(caodaistap»i. lao ppa«pto») 100 0.996 «0.6 60 0.644 068 60 ! NR NR NR
OBC-F01-IPW001-0041021

/EO044WL tpk . iopeas$ara) 10 0.064 7.00 02 221 0.60 75 NR NR NR
0O0C-FO1-IPW0O01-0041021

<MLtk M100pQicg 100 0.064 70.0 66 221 008 86 . NR NR NR
DBC-F01-IPW002-0041021

(Caoaaiaz «ta D, 10retapa*) 10 0 700 750 00 i«.12 162 81 NR NR NR
OBC-FOWPW 002-0041021

(C00A1831pfc 1,100 ooy 100 0.700 596 66 0.12 900 . 07 NR NR NR
DBOFOI-J"W003-0-041021 \

(@VIS3tf» E . 10 ppbtpfe») "10 0.730 't o« 32 7« 6.70 16.5 97 NR NR NR
DOC-FO1.PW 0030041021 N .

(cao4»iu tpfcj. ioo pat Spa») 100 0.700 . 70-8 70 0.78 00.0 ‘04 NR NR NR
OOUHO1-4PR001*0-041021

(00040184 §icF, 10phBx0 10 4.36 109 05 1.02 0.40 05 NR NR NR
DOI*F014PF0010*041021

(00041154 1 * K 100 pp#fc*a) ' 100 436 700 72 102 06.0 85 NR NR NR
DOU-F01-1IPF0020041021

(000401Mm ) 10 0.76 131 63 0.792 0.72 09 NR NR NR
DOU-FO1-1PF0020041021 )

icooai6««palL ioopea«pto») 100 6.76 70.0 69 0.782 4600 78 NR NR NR
DOU-F01-IPF0030041021

(000A01508fk C1B gbMi»») 10 S.00 120 9 1.02 - 108 96 NR, NR NR
DOU-F01-IPF0030041021 .

(@130 Sf*H 1P 5) 100 5.66 W . 75y i.be 00.4 07 NR NR NR

damptojwedien o n * tw Vg tovi #grHcanby. ttorafor*. anacourate reconay velua cannotba calaulated

ND » Not detected at or atxveUnyt of Quantitation which 1» 0.2 IVO (w*t weight).

NR * Notreported dun to quality oonfrol reeultfailure*. Ra-anatyah raautin ara »town InTabla H

Nota: Sines thla Nummary tabla shews reunded results. reoeveryvalues maywary «lighay fram tha vatuaa In tha raw data.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

O Sufonot* PFBS C8 Sulfonate PFK$ 1 H ll(i{iu@eta PFOS
Amount AmtFouid  Amount AmtRound  Amount Amtlound Amount
cample Spfced in Sample Rko @ m Recovery * 3»mpb Recovered Recovery inSample Recovered Recovery
~AMsocription 19\ (nteteMrtwt.  195) W olite n« (%)
DOU-F01-IPF0044-041031
tCO0*HS7 3p* 0. te pet tfO el 10 0.12 132 71 2.30 120 o7 NR NR NR
DOU-FO01HPF0044-041021
(oooaeiar apni, laoppa Spe*) 100 312 76.4 70 230 06.0 64 NR NR NR
DOU-F01-IPF0064441021
iCOMtIM «te E. 10pte Sptea) 10 4.50 122 76 0.066 112 102 NR NR NR
DOU-FO1-IPF0054441021
(Q0OML» «te J. 100 pte dp*<) <00 4M 70.0 7 0.268 05.6 60 NR NR NR
DOU-FOMPWOOLt-0-041021
ICOWfite «te F.te Pte M te) 10 2J0 102 73 0.048 «.7 06 NR NR NR
DOU-F01-PW001-0-041021
(Cotunsa «te k. 100«te «te»> 100 209 724 70 0.948 03.6 63 NR NR NR
DOU-F01-1PW0024-041021
100044100%>» Q. 10pte siie) 10 104 344 180 369 132 «5 NR NR NR
DOO-F01-1PW002-0-041C21
(caotei»«te i. 1« ess «0*-) 100 104 w * 76 3.80 802 86 NR NR NR
DU-FU1-M6W0014-041021
(CCCteW «te U « pi* ttew] 10 0203 0.32 o1 ND 6.66 87 120 126 *
DL2-FC1-M8WO0OCU-0-041021
icooinai «puJ. loope&apte») 100 0.205 704 77 ND 602 65 120 177 07
0U-F01-148W0Q 24441021
tom atiz «te k.te ppa «Ps» 10 ND 0.06 « NO 9.12 a1 102 110 :
DL2-FC1-MSW0C24441021
(OOOteitt «te U ite MteM *) 100 ND 00.4 86 ND «3.6 94 102 185 63
DL2-F01448WC034*041021
IC O *«« «pkc, « ppe«pteal 10 NO 924 82 NO 9.06 91 034 103 *
DL2-F01-M8W 0034-041021
(Cnoteim «pfco. 100 ppe Sptea) 100 ND 612 o1 ND «S2 «fi S2A 162 90
DL2-F01-M8W 004-0-041021
<coo4aid4itettepte«te«i 10 ND 75« 76 ND 728 73 66.0 75.8 «
DU*F0144SW004-0-041021
<C*41te «te F, 100Pte 9te*| 100 NO «2.0 02 NO «3.6 94 e 166 78
DL2-FO1-MSW0064441021
(CowEi«» «te a, 10 ppedpw) 10 NO 7.06 80 ND 0.06 01 166 135 «
DL2«F01*MSHY00S*O*0410(21
(COOrtette «te H, 100 Pte 5pft*{ too NO 00.8 8l NO 100 HO 188 234 66
DBC-F01-M8W001-0441104
(COteMM apic, 10pte 3p«e) 10 0.060 103 04 8.32 17.6 98 NR NR NR
OBC-F01-USW001-0441104
ICOMMOO «P*©.100 ppl % *e) 100 0466 004 00 8.32 113 106 NR NR NR

‘Sample rwW ui One—te <hoapiktog level tegnMuir%; Ctoafare. an kOCUSt* recovery value carat* bo calculated

ND - Notdetected it orabove UmH at Quantitation which te 0.2 n tfj (*at tveight).

NR* Notreported (tea to quaiHy control reaull telkirea. Ra-ardyeljrurta am«town In Table H

Notestinea thla tummary tabla te ow t rounded rotuHw, recoveryvtfite » may yory «1lfM ly front tha valuaa In tha raw date.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

C4 Sulfonate P fB$ C6 Sultooto PFKS C | 9dfon»to PFOS
) Amount AmtFound  Amount AmtFound  Amount Amt Found Amount
tempi» ] 8>kad in tempi» Itaoowid Recovery m Sample Recovered Recovery Intempi» Recovered N»00*»ry
Daaangtjor™” M il (*1> — «m > W h)— < PH 4VIIW W {%)
DOC-FO 1-MSW0G2-0-041104
(COWmMSL Sptc. I>pv»M ai 10 0.900 8.00 91 343 126 84 NR NR NR
0SC-R31-USW0OU2-0-041104
(COMVEL SffeP. <00pp* to «) 100 0469 046 84 343 113 110 NR NR NR
DBC-F01-MSWOtKWWH 1104
<cadM&to G.10to to»} 10 0 080 BSC 91 362 136 100 NR NR NR
DBC-F01443W0C3-0-041104
(000««432to M 100to M to 100 0.900 660 85 362 104 100 NR NR NR
0O0C-FO1-MSWO004-0-041104
«cow»»!to 1.»to to«) 10 0.064 9.« 8l 9.72 195 96 NR NR NR
08C-F01-MSW004-0-041104
(COMMOL to j. 1» to to«) 100 0.064 872 86 9.72 124 114 NR NR NR
DBC-F01-MSWC06-0-041104
(COMMS4to K. <«to to«) 10 0.902 820 74 277 102 74 NR NR NR
DCOF01-M5W C06-0-041104
(CO04MMto U N »toto«> 100 0.902 816 91 277 106 106 NR NR NR
O0C-FCVM3FO01-0-041104
|C«UMH to<4. 10to to«) 10 0.820 8.60 89 356 13.7 101 NR NR NR
DBC-F01-MSF001-0-041104 ;
(CO04NM to N, 100t0 to«> 100 0.920 8-4 80 356 106 1ce NR NR NR
oec”o 1-M8F002-0041104
(CtoMM1t00. it to to«) 10 0.769 8.82 82 194 125 106 NR NR NR
DOC-F01-U3F002-0-041104
(COD444Mto P.WOto to «) 100 0.766 90.8 80 1.94 102 100 NR NR NR
D6C-F01-rF004-0041104
(CdQtosrto c.w to to«) 10 0.504 103 100 0.594 118 110 142 152 *
Dec-F01-»pf004-0-041104
(Co040457to 0. to to«) 100 0.504 846 84 0.594 106 106 142 254 112
D6C-FO1-IPFOOW H)41104
(CtoMééto i. Wto to»> 10 110 104 99 215 12.2 101 NR NR NR
DBC-FOMPF005-0-041104
icacd««Mto f.i00to to«) 100 160 908 68 215 105 103 NR NR NR
DOC~FOV»PWU04-0-041104
(CffMMIto 0,19to to«) 10 0.404 9.72 82 320 13D 97 NR NR NR
DBC-F01-IPW004-0041104
(Ctoltoto K 100to M »! 100 0.484 878 «7 328 104 10f HR NR NR
DSC-F01»IPW006-0-041104
(CoBAWMLto I.Wto to«) 10 0.572 104 96 210 132 111 NR NR NR
0OC-F01-IPW0054K041104
icootatdoto J. 1» to to») 100 CJ572 920 82 210 102 100 NR NR NR

‘tem p* tmkim —c—da lh> apiking »yd ityaic ri); *«»s*», an accurate racovwy valua cannot fca cafcwiaftad

NO - Noldetects X or «oov*lim iof Quanltoor *hich » 0.2 ng'g (*« | «m yit).

NR m Not reported due to quality oorro* raaiit Murea. RaanatyalimuMaart#CvkiInTM t 1.

Not»: Sine« thte summary M |» ah*waraundad pmvHs,f oovay touaa mayvary »lightly hm» 1h» valuaata to raw data.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

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

C4 Sidfcmato PFB8 C t Sulfonele PFHS C8 Sulfonate PFQ6
Amount AmiFound  Amount AmtFound  Amount AmtFound Amount
Sample Spiked  in Sample Recovered Recovery in Semple Raoouww) R»cov«ry in Semple  R*cov<r'd Racovxry
ino/a) infra) wet<*. (nfrg)«er«t (fifrfjvetat (5 H 1« «*

DOU-F01-PW0Q3-0-041104

|C004*« BpttK. 10 ppttp*«) 10 312 131 A\ 6.00 16.3 103 NR NR NR
DOU-F01-IPW0OKMV41104

(C0044401 SpfcL, IOOpoaSpAa) 100 3.12 88.0 65 6.00 107 101 NR NR NR
DOU-F01-IPW004-0-041104

(cooeetiz aiefcc. toppaseeai 10 349 126 93 7.12 17 .« 103 NR NR NR
DOU-FO1 IPW004-0-041104

(C«04MU ipa a tatppeMw) 100 349 664 85 712 108 101 NR NR NR
DOU-F01-IPW005-CHK1104

tCoommaleal 10pc* M *) 10 297 105 75 512 135 64 NR NR NR
000-F01-PW0U5-0-041104

<000494*3 SpaF. 100 PC* 1?2 *m) 100 297 93.6 61 b.12 109 104 NR NR NR
DL2-F01-IPW002-0-041104

<00040444 apaG. (Oppa’pHe) 10 1.04 9.46 84 ND 104 104 820 143 «
DL2-FO1-IPW002-0-041104

(00540444 Ipk H. 104 pf* 8p*a) 100 1.04 80.0 78 NO 976 9« 8.20 124 116
OU <F01-M8W001<0-041104

(00OMA406 Spai, to m tSeta) 10 120 10.« »« 0.88« 113 104 NR NR NR
DL1-FO1-MSWO001-0-041104

10004*44» ipfc J. 1« DC* apet} 100 120 66.6 88 0.666 112 111 NR NR NR
DU -FO1-M6WO002-0-041104

0004014» i*Kk K toppb»p4al 10 1.30 9.7« 65 172 124 107 NR NR NR
DL1-FO1-MSWO0024MH1104

<caodSAM Cak 1 i00 ppa sp«wi 100 1JO 80.« 79 172 100 96 NR NR NR
DLt-FO1-MSW00S0-041104

<00044447 Spfc G, 10R * Ip «*) 10 0,560 6.92 64 113 10.2 91 NR NR NR
DL1-FO1-MSW003-0-041104

(C00444S7 S |* 0. 100 PCB *<*+) 100 0.560 65.2 65 113 904 96 NR NR NR
DU =01-M8W004-0-041104

(0044444k BucE. 10 ppa <jpd»} 10 0.900 852 7« 0.906 9.76 69 161 201 :
DL1-FO1-MSWO004-0-041104

(C004S4»# Opk F, 100 pp» »»44) 100 0.906 M i 84 0.908 99« 96 18! 286 108
DU A-»:Ol-M 8W00U-0-041104

(CU440444 SHicG. W ppofe Sp**| 10 1.18 6.60 T« 116 104 92 NR NR NR
DL1-FO1-MSW000-0-041104

ico04MS5i »pa h, i00 praspat} 100 118 82.« 81 118 90S 9« NR NR NR
DL1-FO1-MSF001-0-041104

(00044470 9pk t ttpptipka) 10 ND 7.7« 76 0.315 952 92 293 303 «
OU-F01-M$F001-0-041104

(C0040470 tpa j, ioo ppa*#—) 100 HD 76.4 78 0.31S 90A 90 293 394 101

‘Sampla raakta* sxoMdt #io apiking level e~ Icarrty; Bienefam. an aconto moovar/ vah* cannot becetolewd

ND « Nat detected at or above UmH of Quantitation «hlch it 0.2 npfi (w«i weight).

NR =mNot rmparknf due to quality control naadt faluraa. M"enatywa reaufti am ailUMn InTaUa II.

Note: since ttrii summary tibia ahowe rounded reealta, recovery values may vary eagMy fromtha vataaa In tea raw data.
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Interim Report #10-Analysis of Fish and Clam Samples

Exygen Study No.: P0001131

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

Samples (continued)

C«8Jfenala PFQ3

AmtFound

C4 Surent» PfBS C«SultonalaPFH3
Ainouni AmtFound  Anrxxnt AmtFound ~ Amount
Svnpto apiMd M 3*npeé» R»covOmd R»ccv»ry feiSample nscovsrtd Rsooirary m Sampfc
OnecripUon CWsSiralrt. (X)

DL1-FO1-MSF002-0-041104

K OW* e%%5 1 10 ND 0.60 88 0.024 105 99

DL1-FO1-MSF0024>-041104

(CM4Mn uio»pp»M»l wo ND MS 05 0.824 984 * 96
DL1-FO1-M8F003-0-041104

«*049473 9Fk C.1<*6 M ») 10 0-200 0.70 88 0,652 102 95
DU-FOI-MSF003-04)41104
(CO0AM72 Apt D, 100 pp» ftp*» 100 0.203 04.4 84 0.862 96.2 96
DL1-FO1-M3F004-0041104

(CO»4M7t89K «. TOPPSM I» 10 ND 8.88 88 0532 104 »
CX1-F01-M3F004-0-041104
«X04M73M F.IttppeéM ) 100 ND ses 87 0.532 101 100
OL1-FOVMSF005-0-041104

(OWTOAT«M  a. Tapp» M ») 10 NO 0.04 86 0.6M 10.1 94
DL1-F01-M8F005-0041104
(00049474 3pk H. IDCppfi Ip ft» 100 ND 824 82 0.684 840 83
DL1-FO14PW001-0041104

(00048479 Ipk 1.14 FP»3pM) 10 0.772 8.64 78 0-556 8.72 se
DL1-FO1WPWO001-0-041104

(00048479M  Js WOpp» Spft» 100 0.772 MO s3 0.556 978 97
DU-FOUPW 002-0-041104

(COM4847P tp « X 10 pp»9pfc» 10 0.438 Ut « 0.538 8.96 94
DL1-F014PW002-0041104

(00049478 M L, 100pp» tpéto) 100 0.468 784 76 0.536 880 . g7
DL1-FC14PW0034KJ4110«

«*049477M C , 10PP»>«P*»; 10 ND aoe 8L 0.209 9.44 92
DL1-F01-PW003-0041104
(CO04WT77 Ipk D. 100pp» tpiic) 100 ND 80.4 90 0.209 106 106
DL1-FO1-IPW004-0-041104

(C8049479ipfc C, 10 PP»8p*» 10 NO 848 85 0.238 o.aa 88
DL1-FO1-IPW004-0-041104

(CBO4M7ItpaF 100PP»M »> 100 ND 71.8 72 0.2)« 848 85
DL1-PD14PF002-0-041104

(00048479m  0.10 pp» Opta) 10 ND 8.00 80 0-222 928 91
DU -FO1-IPF002-0-041104

(CO048478M  H. 180 pp» M *> 100 ND est 88 0.222 984 es
DL-1-FOI-IPF003-04341104

{0004*4*0M U « ****» 10 ND 8.80 M 0.285 10B 103
GL-1-F014PF003-0-041104

<00849490M  J. 100pp» $'mm) 100 ND 788 78 0.2«$ 804 S0

~aimdaiauairt »rasas namanaim/gun«imyaiarafcra «cassia racoran valus came»Ssratouisk
NO - Not Uatsdsd at or atraca UK O QuKTiitadon wicth k yg (wetwalgtt).

NR * No» »aportad dua lo quality consul raaultlatuaa. RwanaEyas rasuSa ara «taran lu Tabla Il.

Non: Sisea INIs summary Nbls straws rauauasS raauSa, rscovsty vsKrasmayray B II*rty tram EN.vaiuaa Is Sw raw data.

Exygen Research

NR

NR

NR

NR

NR

nr

NR

17-4

174

18.7

157

9.38

9.38

58.8

59.6

11

20.9

209

Amount
Rsoovsrsd  R»cov«ry
»VI)—>- (%)

NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
204 920
113 90
274 117
100 04
187 n
109 100
720 *
140 80
109 S
108 97
309 96
109 M
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

C4 Sulforat* PrQ6 C6 8utton«te FAH8 C8 Soifonie PfOS
AiTioont AmtFound  Amount AmtFound Amount AmtFound  Amount
S»npte Spiked  id Stampfe Raoovored Recovery in Sample /'¢covered Recovery InSample Rnonred Roccvoiy
D**ciipbon O VS)**«. liyi) wetr.  (n&<e)«ont %> [ crr, 1M Y, (%)
DC-1-f01-IPf004-0-041104
(CUM «<1«fK.10»h»j*e) 10 HO 0.00 00 ND 0.46 06 7.60 15.0 82
Dt*1 -FO1-IPF004-0-041104
|CO04»4t1 ek, V>» pp* teac) 100 NO M 65 ND 98.» 90 7.90 102 04
DL-1-FO1-IPF00<S-0-041104
(COWOMIM | C, Pppb Sp*e) 10 NO 7.44 74 0.373 0.00 80 0.72 159 72
DL-1*FO01-PRJOSO-0dI104
(co04etti7 «pao. 1JPpee teac) 100 ND 54.6 05 0373 004 00 0.72 102 03
OL3W-MOWOO01-0-041105 s
(C004teC) ipk &. 10 ppe teac) 10 NO 6.3# 64 ND 920 92 138 106 «
DLS-FOI MSWO001-0-041105
(Cao4M«i Dpa9. tec RDtea«) 100 NO 056 00 ND 09.6 100 139 258 119
DL3-P01-M8W002-<M)41105
(C0040414 m * 3, Upptapfcei 10 NO 6.44 04 NO 0.02 00 100 150
DL3-F01-MSW002-0-041105
(CtXMMte SpkH, 100KiO tete) 100 KO 004 00 NO 106 106 100 283 103
DW'O-MSW OO ~O"dI105
tcoteaeao M i. U patM e) 10 ND 6.00 « NO 0.56 00 146 154 *
DL3-f01-M8W003-(H>41105
(CWMarasip * j . «uippote*«) 100 HO 604 00 ND 102 102 146 254 100
0134=101-M8W 004-0-041105
(CO04e4M * * K. 10 Pte te*«) 10 NO 8.49 06 0.286 9.n 94 100 225 ‘
DL3«F01-M3W004-0-041105
<OM4«« tpkL. tOOpodteM) 100 NO 604 00 0256 102 102 19« 301 103
DL34=01 .MSWO00SO4H1105
(coeeewja * c.ioppttea«} 10 NO 0.50 00 0.306 111 107 173 103
DL3-FO1-M8WO0C6-C-0411C6
fcaoitear spao, no p?etea«) 100 ND 100 100 0.366 105 105 173 246 73
0L3-FO1-MSF001-04M110S
|C0d4Qirtee «. «pae tea«) 10 ND 0.46 05 NO 114 114 110 130 *
DL3-F01-M8F001-0041105
(comMaeM ‘iaopee tete) 100 NO 04.6 06 NO 109 109 110 234 118
D i->fo 1-Mar002-0-041105
(ooMteaoipk a. 10 peabptei 10 ND 9.68 00 NO 104 104 116 989 *
DL3*F01-M6F0Q2-0-041105
(comm« teah.too pebteax) 100 NO 60.6 so ND 103 f03 116 21« 100
DL3-F01-MSF003-0-04110B
(CaMMOO SpaU 3 ppbtete) 10 NO 032 03 ND 110 110 75.0 020 :
DL3-FO1«MBF0Q3-<H>41105
(COMMpe M J.no ppetete) 100 NO 90.0 o1 ND 107 107 79.0 190 114
“temple reeidue mcwd* fa apiUng ai»wii~nihr; ttw vfor« m eccuvte leoovi?/ »«lue cannatbe calculatad

HO - Notdelectad ator above Limitof Quantitation w tiirt te U2 o/ q jwe* weight).
NR > Mol reportad dua to quality control re ailt teluro*. Ra-anNyaia reuutu ara ahutvn InTabla It.
Note: »no» (tila lum iH iy labte show« rounded taeulta. recovery values «neyv ;.y slifakdy hem die value« In die raw darn.
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

Amesi» AmtFound  Amount AmtFound  Amount Ami Found Amount
eam pi* M od [InSsmpt" Racowad ftacovary in Sample R*cov*md Racovwy InSampi* Raoouarad Rscovwry
OMCrgjon HM)MIM. - (SI Moti)«aut. (OfW «twt (%) (ng/hwstwt |\ 1y « - <>
DL3-F01-M3F004-0-041105
fCOMMM «** K, 10 08*90S*) to ND 8.60 86 NO = 110 110 130 144 M
DL3-F01-MSF004-0-041105
(000«*<tl %hL, 100p*****x! 100 NO 904 so NO 104 104 130 236 106
DL*FOM*3F006-0441105
(0004*4*2 Spit C. 10p**Ip*a} 10 NO 9.92 08 ND 103 too 01.8 97.2 °
DL3-F01-MSF006-0-041106
(OD*4S4ff IffcO, 1*0 pp* 1*4»} 100 ND o&e 66 ND 06.4 96 81.6 161 88
DMC-F01 - IPWO00-0-041106
[0004*4*9 9+ t, 1* pp* *S») 10 ND 6.36 63 0.366 952 81 . 612 768 °
DMC-F01-IPW005-0-041108
(0004*4*3 Ip* P. 100PS*I*+») 100 ND 044 64 0.386 886 88 812 150 86
DMC-F01-IPWD04-0-041105
fC004*4*4 Ipk Q, 10 ps* #***e) 10 0.000 8.04 7 0.3S6 . 8J» e] , UlJd 107 *
DMC-F01-IPW004-0-041106
(004*4*4 IpkH, 110%** 9**«) 100 0.300 904 80 0.386 104 104 66.6 166 80
DMC-F01-IPW005-0-041106
(Q004SAQSa** U * pp*tpfes) 10 NO 0.86 so 0270 101 96 64.4 75.6 :
DMC-Fd-IPW 005-0-041*>08
(0004*4*5 ipk J, 100ps* «#*e) 100 ND 66.4 66 0170 105 105 64.4 153 9
DUC-F0144SW0C3-0-041105
[C004S4M Ipk K. W P** Ip*») 10 NO 8i64 86 0.582 11.0 104 354 389
DMC-F01-M3WDQ3*0-041106
fCSM*4M Ipk U K» pp*M M KX) NO 824 82 0 502 106 106 364 484 110
DMC-F01-M3W 004-0-041106
(C004*4*7 Ip* C, 10 PS* Ip*») 10 0.310 9iS2 82 1.80 121 102 258 258 *
DMC-"Ot-M $W 004-U-041105
(0004*4*7 Ip*0, 100»b b at! 100 0.316 824 62 1.90 101 Ss. 290 313 94
OMC-F01-MSW006-0041108
[COD4S4B* Ip * E, 10 ppC Spiai) 10 ND 3.16 92 0.580 116 108 NR NR NR
DMC-FO1-M3W005-0-041106
(C904MM s i* F. icopp* Iptts} 100 ND 836 94 0.900 118 117 NR NR NR
DMC-P01-44SFT»2-0-041106
[0004*4*0 Ipk C, 10 pp* tp*s| 1« NO 6.36 64 NO 104 104 NR NR NR
DMC-FO 1-M3F002-0-041106
(0004*4*0 |p* H. 1*Oppfclp*s) 100 NO 07 fi 86 NO 104 104 NR NR NR
DMC-FC1-MSF003-0-041106
(0Q04MO0 *** 1.1* [**Sp*S) 10 NO 8.20 62 ND 104 104 68.8 108 :
DMC-FO 1-M6F003-0-041106
(COOMszeipk J, too pp* Spt») 100 NO ;873 67 NO 110 110 66J 184 137

*3wnp»J»*Jdu* M caadi9m CpMop tam | ctpnOcantic 4i*f*fem, *o accusalo vseowy vain* cannai be oicUM#d

NO * Notd*t*ct*d at orabov* Limitof Quantitaton «Mch la 0.2 ngty (watweight).

NR mNotnportsd duo to quslty oorrtrol rwuK W um . r*Jts w*ilu m InTabisJl.

Not*: Sino» thI* summery is*** shows «ourtdsd rssoHs, mmwsnfvfcj— mayvsry tlig htiy from ttw vstess In tho row 4 M .
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

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

C4 »ulfanela P fBS C» »ultanale PFHS Ct Plnate PFOfi
Amount AntFound  Amount AmtFound  Amoitol AmtFound Amount
tamoia M ud w Samoa Recovered Recovery toaanpia Recovered Recovery in Sample  Recovered Recovery
» ] (nrtiM ftw i. (%) (*l« « * «4  |nOffjcatwt. %1
DMC-F01-MSF004-C-041105
(CODAOI Cot K. 109pft X*4] 10 ND 8.76 88 0.254 111 108 11« 123
OMC-F01-MSF004-0-041106
(CM4IM1 Cpfcl, I0OOpptapa*) 100 NO 080 66 0.254 107 107 118 228 110
DWC-F01-MSPOO05-0-041106
(00040608 C. 10 pptM ») 10 ND 052 86 0.420 122 118 148 193 .
DMOF01-MSF005-0-041106
fuxuaaca Spto. tooat* «<h m 100 ND 036 64 0.420 110 110 14« 280 114
OMC-F01-JPF003-0041106
|CW*BQ3tpfcC.14pptapa») 10 ND 7.82 78 NO 104 108 7.02 164 61
OMC-O 1HPF003"W341106
(OcotEool Spkr ?ao«*ap*»> 100 ND 820 82 ND 106 106 792 101 93
DMG-FQ1-IPF004-0-041105
{00041804 Spt G. 10 ppb 9pN») 10 ND 792 70 ND 10.7 107 440 562 :
DMC-FOMPF004-04M1105
(COOMBCA&[H. 100ppe Ip ix» | 100 ND 832 S3 NO 107 107 440 134 90
DMC-F01-IPF005-W 141105
(C00+0+On8pic L tOppaSptt») K ND 7.66 70 ND 103 103 484 54.4 .
DMC-FUHPFOOf0-041 105
(COWItO« tpk J. 100C4AW N) 100 NO 75.6 T» NO 064 M 4»vt 121 75
DL2-FO01-M8F006-0-41216
(Coos030*M I. llw U p**) 10 NO ».44 04 ND 10j0 100 402 592 100
DL2-FO1-IPW0C5-0-041215
(COOMM4it* F 100fft apa») 100 NO M.2 83 ND 102 102 492 142 93
DL2-F01-IPW0G6-0041215
<CM44*¢étit» C. tt Bfib <*»> 10 WO 8.00 80 ND 115 11« lii 227 96
DL2-FOHPW003-0-041215
(COOMPMOakD, 100 p9*M ») 100 ND 644 « NO 107 107 132 121 106
OOU-FO1-MSW0Q2-0-041216
<00064460 apt 1 toppa tip*»> 10 0.206 6.02 87 1J2 104 02 NR NR NR
DOU F0144SW002-0-041216
(COOM464 tpk J, 1tO pax» Op*«) 100 0.20» »72 07 172 02jB o1 NR NR NR
OL2-F01-IPW0G4-0-041218
(CoavMsraptc. io ppa%ia») 10 ND 6.00 61 NO 104 104 «»0 146 80
O U*F01IPVY0C4-0-041215
(COOMAST V * D, (00 ppa Sph») 100 ND 784 77 MO 96.2 95 6 60 972 to
DOU-F01-MSW003-0-041216
{OoooMija aptk, ta ppasp*») 10 ND 8.12 61 104 194 00 NR NR NR
DOU-F0144SW003-0-04121«
<00094456 dpt L. 100 put Spé») 100 ND 084 80 104 10S 95 MR NR NR

‘Sample raaldiia «um m Di» apikina laval »«n fcarev.la n In antcatittt ruxwaty valut carY-KM cSCHMad

NO » Not detected at or above Urn* of QuanWagon which a 0.1 nOg (ivrt winght).

nr a Notresorted due to qualty oontrol raaiit fwiuree. Re-enaiels neuRo ara W teo In Tama 1.

Nota: Mica out evmmery tabla abowa rounded ream . racevury valuat mey.« / a lo ft* Irani * * valiaaa in the taav data
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Table IV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)

C4 So*oref PfBS C< SudoneTe PFH8 C8 Sulbnele PFQ8
Amount AmtFound ~ Amount AmtFound ~ Amount Amt Found Amort
Semple Spkad in Sample Recovered Recovery InSample Recovered Recovery in Sample Recovered RecoMty
(1« 1wetedt {P&Fexc* (%) 1%)
DL3-F014PW004-0-041130
p*!, « tee apaet 10 HO 752 75 HO 11.0 110 7*2 173 94
DL3-F01-IPW004-0-0411 »
(COOMAH#t<* F, 1» ppa$pia) 100 NO 664 66 NO 118 118 @ 114 106
wa 1-MSWO01-0041216
*. 0.« *eM 10 7.08 146 75 1*4 273 121 NR NR NR
DOO-F01-M6WO01-0041216
fcaoM400 aaa h. leo ape s«i«) 100 7.08 632 76 1*4 122.0 107 NR NR NR
DOU-FO1*M5W004-{H)4121 6
icopemianac.ie ppe«#—) 10 4.72 106 61 21.7 20.3 76 NR NR NR
DOU-F01-MSW004-0-041211
(0008#4#f tv# f.ie0 ape*»»m) 100 4.72 724 66 217 104 82 NR NR NR
DOOFTﬁMSWOUSOO4lZlO
00BbMiter 6. to ppttptwi 10 0364 7.08 67 134 8.62 72 NR NR NR
DOU-FOI-M6W000-004121 0
(CO00#AR2 Span, 100ppetpta) 100 0.364 72.0 72 1.04 67.6 66 NR NR NR
OOU-PO1-lytSF006-0-041210
<00000407 60* C* 10 ppetpMa) 10 141 6.60 72 8.40 174 #2 NR NR NR
OOU-F01-M8F006-0-041218
(Ctioatt40) ip* Qjteo ppe tpfta> 100 141 720 7 0.40 944 86 NR NR NR
OL3-F01-IPW002-CWM1130
<co*e«ad ope e. toppe own) 10 NO 7.02 ® NO 9.04 90 12.0 166 46
DL3.F014PW002-0041130
(OQ0sP404 SpaF. 100 ppetpiaa) 100 ND 612 61 NO 1KJ 110 120 106 93
DI3-FOUPW003-0-041130
(cewspoott* 6, io ppe 10 NO 7.06 60 NO 6.86 = 00 6.44 123 69
DUMFO1-IPWOW-0041130
ICMM4PC apt h, too ppev **) 100 ND 64A »4 NO 102 102 6.44 92.0 67
DOU-F01-M8F003-0-041216
(00000400 tpa K. 10ppe Bpto) 10 172 »00 73 6.56 143 77 NR NR NR
DOU-F01-MSFOOWMW1216
(COQBN400Spal iio mo tpAce) 100 172 BO.6 66 8.« 107 100 NR NR HR
DDC-FO1*MSFDO»*VO«I21d
(C000407 epk C, 10 ppelpta) 10 0220 6.36 61 178 116 97 NR NR NR
DBC-F01-WSF006-1-04121«
(COQUA018pk 0,100 ppb Bpfta) too 0.220 636 63 17# 966 9% NR HR NR
DBC-F01-MSF005-0-041216
<000004009pk X. 10ppetpta) 10 NO 826 84 1.68 114 97 NR NR NR
DEC-F01-MSF006-C-041216
(C0000400 «pa 1. 100 ppe OMO> wo HD 00.6 *61 1.66 99.6 88 NR NR NR
*3tmp«e rendue MCW dt *># aptidng Jav| pifw\Wearaf; anaeoaale racrwery ~atu» canne* 0# celcu««ed

ND « Notdotoctod ator aU>%« Umttof Ouantitoion Mhich ta02 n”g boatweight).
NR * Not reported due »0qualty oonfroi re#uNfiilvr» . Ra-analya» leaufte ereehOMi tn T#bl« ||,
Note: Since Oils summary ttbla stKW« reundad leaulte, recoveryvaluae mayvary tig htly tram the value# In dm raw data.
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Table IVV. Matrix Spike Recovery PFBS, PFHS and PFOS in Fish
Samples (continued)

C4 8ulloneU PF88 06 8ulfonel» PFHS C« Sutfoml» PFOS
Amount AmiFounO Amort AmiFound Amount Amtfound Amount
Semole Spiked  In Sample Recovered Recovery in Samoli Recovered Recovery InSimple Recovered Recovery
(naQ) 1%) (wiwptw. (aMluatwi. _ |y (notti«et«L  (non)eat«d... o>

DOU-F01-MSF0U2-0-041218

(0090440if* 0.10 apiip*a> 10 0.886 8.24 84 458 145 99 NR NR NR
DCMJFO01-U S f002-0-041216

(coosataa Ba* m. iaoppt M ») 100 0088 816 83 456 104 99 NR NR NR
DL3-P01-IPW001-0-041130

(cooaat7otp* ¢ 1+ asbaaaal 10 NO 7.80 76 0246 960 96 9.04 172 62
DL3-F014PW0014WM1130

<cot»4«ro*» 0.tooaaatpM) 100 NO 824 62 0.248 101 101 9.04 102 93
DOU-F01-MSFOO0-1-041210

(Cooiatrt ipk t. toppa tpaw) 10 0.640 920 84 448 145 98 NR NR NR
UOU-F01-MSFOUM-041218

(€0094471 8pk J. 100 api M » j 100 0.640 «2.0 81 4j68 103 98 NR NR NR
DOU-FO1-M3F004-0-041215

(C00aATZ % * K. 1«ppM pto) 10 0.702 7.78 70 235 MO 85 NR NR NR
00U-F0144SF004-04M1219

ICMM47X 8pk L, 100 ppttpfca) 100 0.792 812 BG 2.36 66.6 63 NR NR NR
DOU-F01443f001-0041218

<o00a»4nipkK. tappaapi«) 10 2.16 111 69 109 20« 99 NR NR Ml
DOU-F01-WSF001-0-041216

(Co0B447»a# F.100*0 M «} 100 211 828 61 10.9 104 93 NR NR NR
D6C-F01-M8F003-0-041216

(CO06M74Qrka 1«ppbMu) 10 NO 8.46 86 2.09 119 9% NR NR NR
D9C-FO1-W3FOU3-0-041216

(C0084474 SpkN, tO t ppb 100 NO *4.0 84 200 108 104 NR NR NR
DBC-F01-MSF004-0041216

(oooaoaTispil toppa M w) 10 NO 7.72 77 3*7 12« 90 NR NR NR
OBC-F01-MSF004-0-041216

I0OOHATI Ip ti. tot ppM p**) 100 NO 756 78 387 98.6 95 NR NR NR
DMC-FO1 M8F001-0-041218

ICOOBM» «<* C, ‘0 **% m») 10 NO 9.06 91 0.420 9.08 67 NR NR NR
OMC-FD1-MSF001-0-041218

(COOM478 9pk D. 1P0 ppa $p«w) *» ND 88.0 88 0.420 102 102 NR NR NR
DL1-fO-HIPWOO0M-041218

(Coaa#*77ip t . io ppa*pra> 10 0.253 7.40 7 0.044 9.99 93 68.6 83.2 .
DL1-F014PW0Q&4V041218

(C005W77 SpiJ, tooppaspika) 100 0253 724 72 0.644 66.8 68 68.6 145 76
OL2-F014PWO003-0-W 120*

(C00444Tiipk K, 10ppMpaa) 10 ND 7.04 70 NO 9.04 90 7.4« 137 62
OL2-FO014PWOO03-0-041201

10004447» % * L, top A * **» ) 100 ND 718 72 NO 92.0 92 7.48 84.0 77

‘Siw pttfeaifra me—fti H fMrtq tovol »ignillcanty: tw afon, an accurata xpoovgry v *It* «mnd bo catculaiad

ND * Not detected aiorsbovo LimitofQuantitation which It 0.2 ng*o (wetweight).

NR-Notreported due to quality control rpaulttaluiee. R»-ewly#*a «alita weeto*n ir Tablelt.

Nota: Sino# thla summary tabta ahowe rounded reeulte, rscevary v«iuaa mayvary «lightly from the vafuoa In the raw
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Interim Report #10-Analysis of Fish and Clam Samples

Exygen Study No.: POOO1131

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

C4 Sultan*« PFBS

Amount AmtFound  Amount
unpi» Spiked

DL3-FO1"PWOOMMM1201

lceoso47v Sp 1 loppe Spa») 10 NO 8.18 82
DO-P01-IPW00&-0-041201

(C*0B4»7»*»J.10».pk*Nta( 100 NO 85

Arw igii Tf

Standard Deviation: iN)

In Sample Recovered Recovery
(ftfo) (vNwatwt  (nflifjvatwl| %>

C63u*cfH PFHS

AmiFound  Amount
in Semple
NO 888
NO *72

Averse»;
Standard Deviation:

' Sample rM Kk* Moeadc « * «piking (aval alpnifieantty; th>arfara, an accurst® raooery value cannot ba calaJatad

ND a Notdetected ator above Limitol Quantitaton wtocn tt 02 *gfg

wotohl).
MR- Not reported due to quality control reault feduroa. Re-ana*da raautta are atiawn In T*4e Il

Bocovomtf Rocmmry

<%)

80

»7

84
12

Now>- 81»0« #»le MMwnary labia allows reunited reaufte, recevacy values mayvary »Hpftdy from the vatu»« la Via raw data.

Exygen Research

C8 SultomltFFOS

AmtFound Amount
In Semple  Recovered Recovery
fns>gwa(wt i
4.88 14.0 91
4.88 94,4 90
Aver»pa: 88
Standard Deviation: 20
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

CS sulfonete PF03

Amount Arel Found Amount
Si mpio Spiked In Sample Recovered Recovery
_DGfICi1¢stio2n_ M o) (no/a) wet «4 (nglolwetwt (*)
DBC-FOHPWO001-0-041Q21
(00048131 SpkC, 1000 ppb) 1000 2080 2660 78
DOC-FOHPWOO02-0-04102I
(cw *ei«2 8(* 0. woo ppb} 5000 3330 8680 107
DBC-FO1"PW 003-0041Q21
(C004i163 Spk 6,1000 ppb) 1000 1860 3180 150
DOU-FOMPF001-<M>41021
(Co o uim $pk p. iooo ppt) 1000 506 1780 118
DOU-FOHPF002-0-041021
(C00*8155 8pkG, 1000ppb) 1000 836 1740 110
OOU-FOIIPFOOWMM1021
(000*8150 Spk K 1MO ppb) 1000 644 1650 111
DOU-F01-IPW002-0-04 4021
(000*8190 Spkl. I000ppb) 1000 1210 2810 140
DBC-F01-MSW001-<W 541104
(C0048430 Sfc*J, IGOOOPP6| 10000 »480 23200 137
DSC-F01-MSW 002-0-041104
(00040461 Spk K, 10,000 ppb) 10000 7520 16800 91
D9G-F01-MSW 003-0-041104
(C0040462 Spk L, 10,000 ppb) 10000 12800 23200 108
DBC-F01-MSW 004-0-041104
(C0040469 Spk MI 5000 ppb) 5000 3440 8520 102
DOC-FO1-MSW 005-0-041104
(000*9464 Spk N. 10,000 ppb) 10000 5240 16200 100
DBC-F01-MSF001-07)41104
(C0049468 Spk C. 10,000 ppb) 10000 5240 14400 92
0BC4-01-MSF002-0-041104
(C0049466 Spk 0 ,10,000 ppb) 10000 4780 15200 104
DBC-F01-1PF005-0041104
(C004946B Spk E. 1000 ppb) 1000 80S 1800 90
06C-F01-1PW004-0-041104
(000%9*60 Spk F, 1000 ppb) 1000 1230 2500 136
DBC-FO01-IPW005-0-041104
(CUI049460 Spk G, SOODppb) 5000 2620 8520 78
DOU-F01-IPW003-0-041104
(00049*81 Spk K 1000 ppb) 1000 2270 2640 37"
OOU-FOI-IPW 004-0-041104
(00049482 Spkl, 1000ppb) 1000 1740 2740 100
DOU-F01-1PW 005-0-041104
(00049483 Spk J. 3000 ppb) 5000 2130 7600 109
DL1-FO1-MSWO01-0-041104
(00049466 Spk K. 1000 ppb) 1000 988 1860 89
DL1-FO1-MSW002-0-041104
(00049*88 Spk C, 1000 ppb) 1000 708 1780 107
DI1-FO1-M SW 003-0-041104
(00049*87 Spk 0, 1000 ppb) 1000 606 1930 123
D11-FO1-MSWOO0S-0441104
(000*9*88 Spk 5. 1000 pph) 1000 004 1680 106

“Notreportad da» to quality control reault failurea. Valuee are notincluded in the cutematy ataltelica.
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Interim Report # 10-Analysis of Fish and CJam Samples Exygen Study No.: P0001131

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

C6 Sujtonala PFOS
Amount Amt Found Amount
Sample Splead In Samplt R«covarmi Recovery
Daacription (nfl/3) (nota) watwt (nota) wetw | (%)
DL1-FO1-MSF002-0-041104
(0004M71 Spfc F. 10QC ppb) 1000 see -1090 « 112
DL1-F0O1-M5F003-0-041104
(C004M72 Sii* 6.1000 ppb) 1000 «2 1670 124
DL1-F0144SF006-0-041104 1
(QO040474 Sc* H. 1000 p*X>) 1000 740 1830 109
DMC-FO01-MSW 005-0-041105 s
(C0049400 Spk 1.1000 ppb) 1000 560 1780 122
DMC-F01-MSF002-0-041106
(CO040400 S f* J. 1000 ppb) 1000 620 1500 88
DOU-F01-MSW 002-0-041210
{O00564M Spk K. 10.000 POO) 10000 26200 32700 45
OOU-FO01-MSW003-0-041210
(CO0504M Spk L, 5000 ppb) 5000 ; 4040 10200 123
DOU-FO01-MSW001-0-04121«
(00056440 Spk C, 10000 ppb) 10000 7800 25000 174*
DOU-FOI-MSW 004-0-04121«
(00006461 Spk D. 6000 ppb) 5000 5120 9880 96
DOU-FD1-MSW006-0-04121«
(CO066462 Spk E. 1000 ppd] 1000 466 1780 128
DOU-FD1-MSF005-0-041216
(CO0B0463 Spk F, 1D0C ppb) 1D00 720 1820 110
OOU-FO1-MSFO03-0-041210
(00056400 Spk 0. 1000 ppb) 1000 846 1720 87
DBC-F01-MSF005-1-04121«
(00066447 Spk H, 10000 ppb) 10000 9320 32400 230*
DBC-F01-MSFD05-0-041216
(CC066466 Spk 1,10000 ppb) 10000 6960 24100 151
DOU-F01-MSF002-Q-04121«
(CO059460 Spfc J. 1000 ppb) 1D0O 640 1720 100
DOU-FO01-MSFQO02-1-041216
(00050471 Spfc K, 1000 ppb) 1000 692 1950 128
DOU-F01-MSF004-0-04121B
(C0056472 Spk L. 1000 ppb) 1000 1820 2700 BO
DOU-F01-MSF001-0-041216
(C00504/3 Spk C, 5000 ppb) 5000 2070 7960 118
OBC-F01-MSFD03-0-041219
(00096474 Spk 0. 10000 ppb) 10000 4640 15500 109
DBC-FO01-MSF004-0-04121«
(00066475 S |* 6.10009 ppb) 10000 9280 24500 152
OMC-FOI-MSFO01-0-04121«
(C0066478 Spk F, 1000 ppb) 1000 640 2040 120
OBC-FOUPFO01-0-041021
(C0040148 8pk 0.1000 ppb) 1000 364 1350 97
DBC-F01-IPF003-0-041021
(00044130 Spk H. 1000 ppb) 1000 203 1340 106
DOU-F01-IPFO0S-0-041021
(C0046166 3pk 1.1000 ppb) 1000 359 1400 104

“Not reportad dun lo quality control result fatante. Valuta art notindudad Inlit summary «talases.
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Interim Report #10-Analysis of Fish and Clam Samples

Exygen Study No.: P0001131

Table VI. Matrix Spike Recovery PFBS, PFHS and PFOS in Clam

Sample

DLWO01-CRIV001-0-041210

(CQOMA4009pkC tetete

DI3-I01-CFWO0UHM1216

|COM4«S0kO,100ppt)

DMO0401-CFW001-0-041216

{COW4s1  E te Re

DMOI01-CFWOU1-W4121H

(00000411 5<*f . >00PPy)

0OL2401-Cktw001-0-04121S

(CCOOVA2 3+ 0.10 pp»)

DL2-101-CFW001-G-041210

[GIDWB >epK 100CT%

DBOW1-CFW001-0-041210

{CK»U13S«*Unn»}

00C-01-CPW001-0041215

{OOOOMtsapfdj, to 0 «*)

OU 401-CFW001-0-641216

I0O0AMI45[*« IO prte

DL1401-CFW001-0-04121#

(COOBMASH* L, 100pp»)

DOU-KJ1-CFW001-0-041216

(COOVMIOSpa M 10ppb)

DOU-I0I-CPWOC1-0-041216

(CnoSMtif SpkN tooppej

Amount Amt Found

3p*ad

10

10

100

10

100

10

100

10

100

10

100

in Sarnie

ND

ND

ND

NO

NO

ND

NO

ND

NO

NO

ND

ND

Amoutt
R*WW »d

606

024

fto4

02-9

720

036

103

04-4

60S

86.2

646

044

NO « No»detected ator abow Limit at Quantitation wbich I» 0.2 ntfO
roundad faautt», wcovaey vaftiat may vary »aghOy team tea vaiuaa In « * raw date.

Note: Uno« «uirnwy tetite

Exygen Research

Ami Found Amount
Racovary  In Sump*. RftOovervd

i*i

00 NO 618

« NO 968

90 NO 644

03 NO 08.8

73 NO 704

04 NO 101

103 ND 106

04 NO 87.2

00 NO 832

86 ND 103

86 0.202 8.32

84 0202 960

04 Aw f»f
10 Standard Deviations

waltftf).

<*)

«

96

00

7f

101

100

97

»3

103

01

96

13

Amt Found Amixjw
hSampte Recovery
*)
112 632 40
1.02 882 03
610 119 61
616 82-8 87
101 752 67
181 064 67
4.40 130 05}
4.40 88.4 82
600 16Q 82
600 «88 80
114 172 60
114 96.0 07
tefraor. 71

ttendprd Debatten; 18
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FIGURES
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 1. Typical Calibration Curve for PFBS in Methanol
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 2.  Non-Extracted Standards of PFBS in Methanol, 0.0005
pg/'mL and 0.001 fig/niL, Respectively
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

PFBS in Control Fish Blank, 0.00625 pg/mL Fortified

Figure 3.
Control Fish Spk A, and 0.025 jig/mL Fortified Control
Fish Spk B, Respectively
p_éawmpfvs g*f3otr*w iIMKEdir
g
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Interim Report # 10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

Figure 5. Typical Calibration Curve for PFHS in Methanol
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 6. Non-Extracted Standards of PFHS in Methanol, 0.0005
pg/mL and 0.001 pg/niL, Respectively
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

PFHS in Control Fish Blank, 0.00625 jig/mL Fortified

Figure 7.
Control Fish Spk A, and 0.025 |ig/mL Fortified Control
Fish Spk B, Respectively
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Interim Report #1 O-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 3. Chromatogram Representing a Fish Sample Analyzed for
PFHS (Exygen ID: C0049478, Data Set: 061605E)
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 9. Typical Calibration Curve for PFOS in Methanol
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

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

Figure 11. PFOS in Control Fish Blank, 0.00625 pg/mL Fortified
Control Fish Spk A, and 0.025 pg/mL Fortified Control
Fish Spk B, Respectively
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Figure 12. Chromatogram Representing a Fish Sample Analyzed for
PFOS (Exygen ID: C0049478, Data Set:061605E)
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Interim Report #10-Analysis ofFish and Clam Samples Exygen Study No.: P0001131

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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Exygen Protocol Number P0001131

STUDY PROTOCOL

Study Title:

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

Exygen Protocol Number: P000113!

Performing Laboratory: Sponsor Representative:
Exygen Roteateli Michael A. Santoro

3058 Research Drive Director of Regulatory Affairs
Stale College, PA 16801 3M Building 0236-01-B-10
Phone: (814) 272-1039 St Paul, MN 55144

Phone:(651)733-6374

Page | 0j 65
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Exygea Proioco) Number: POOOL 1] |

DISTRIBUTION:

1) Jsisimh* Kesari, Study Director, Weston Solution!
2) John M. Fliherty, Principal Investigator, Exygcn Research
3) Michael A. Santoro, Sponsor Representative, 3M Company

4) Exygen Research Quality Assurance Unit
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Exygen Protocol Number POOO1131

PROTOCOL APPROVAL

Study Title; Anilysit of Perfluorobutaneiulfonete (PFBS), Perfluorohexaneaulfbnate
(PFHS), and PerfluorooctanerulfonitB (PFOS) in Water. Soil, Sediment,
Fish, Clime, Vegetation, Small Mammal Liven and Small Mammal Scrum
Ueing LC/MS/MS for the 3M Decatur Monitoring Program

Exygen Protocol Number: P0001131

PagtJofAS
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Exyfcen Protocol Numbet: POOO1131
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Exypa ProtocolNun*er POOO1UI

INTRODUCTION

The purpose of this itudy it to perform analysis for periluorobutanesulfonate
(PFBS), perfluorohexanesulfonatc (PFHS) and periluorooctancsulfonale
(PFOS) in water, toil, sediment, 3th, dam*, vegetation, small mammal livens
and small mammal «arum using LC/MS/MS for the 3M Decatur Monitoring
Program.

Ths study will be audited for compliance with EPA TSCA Good Laboratory
Practice Standards 40 CPS. 792 by die Quality Assurance Unit of Exygen
Reaenh.

TEST MATERIALS

Exygen Research

The test materials are perfluarobutanesulfonate (PFBS),
pcrftuarohexanetulfonate (PFHS) and perfluorooctanesulionate (PFOS) and
are all attpplied by 3M.

PFBS
Chemical Name: Pcriluorobutaneaulfonate
Molecular Weight: 338 supplied u the potassium salt (C|F«SO)K*)
Lot Number: 101
Purity: 96.7%
Transitions Monitored: 299-»99
Structure:

PFHS
Chemical Name: Periluorohexanesulfooate
Molecular Weight: 438 supplied as the potaasium salt (CiFijSQjTCH
Lot Number: SE036
Parity: 9S.6H
Transitions Monitored: 399-a 80
Structure:

Pagrijo fAi
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PFOS

Exyg*n Protocol Number: P0001131

Chemical Name: Perfluorooctanesulfonate

Molecular Weight: 538 jupplied u the potassium aalt (CiFnSOiX*)
Lot Number. 217

Purity: 86.9%

Transition* Monitored: 499 -»99

Structure:

OBJECTIVE

The purpore of thit itudy ia to perform analysia for pcrfluorobutancaulfonitc
(PFBS), periluorobexaneaulftxiate (PFHS) and perfluorooctanesulfonate
(PFQOS) in water, toil, aediment, fish, clams, vegetation, amall mammal livers
and amall mammal serum for the 3M Decatur Monitoring Program using the
current versions of the following Exygen analytic«] methods:

\V0001780:

\V0001781:

V0001782:

\V0001783:

V0001784:

V0001785:

V0001786:

“Method of Analyst! for the Determination o f Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS"

“Method of Analysts for the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS”

“Method of Analysts for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS”

“Method of Analysia for the Determination of Perfluorooctanoic
Acid (PFOA) b Fish and Clamt by LC/MS/MS”

“Method of Analysis for the Determination o f Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS"

“Method of Analysia for the Determination o f Perfluorooctanoic
Acid (PFOA) in Small Mammal Liver by LC/MS/MS”

“Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS**

TESTING FACILITY

Exygcn Research

Exygeu Research

3058 Research Drive
State College, PA 16801
Phone:(814)272-1039

Pag* (o f6S
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STUDY DIRECTOR

Jaisimha Koran P.E., DEE
Weston Solution*, Inc.

1400 Weston Way

West Chester, PA 19380
Phone:(610)701-3761
Fax:(610)701-7401
j.keian@weetonsolutiom.coni

SPONSOR REPRESENTATIVE

Michael A. Santoro

3M Company

Director o f Regulatory Affairs
3M Building 0236-01-B-10
St. Paul, MN 33144

Phone: (651) 733-6374

PRINCIPAL INVESTIGATOR

John M. Flaherty

Exygen Research

3038 Research Drive
State College, PA 16801
Phone: (814) 272-1039
john.flaherty@exygoi.com

Exygen Study No

Bxygm Protocol Number POOOI 131

PROPOSED EXPERIMENTAL START AND TERMINATION

DATES

Exygen Research

It is proposed that die analytical portion of this study be conducted from

October 01, 2004 to December 31, 2005. The actual experimental atari and
termination dates will be incInded in the final report.

Pagt 70f65
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Exygro Protocol Number: poooL131

IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

The following art the tast aysterm for Otic study:
*  Water (groundwater and surface water)

* Soil

« Sediment
¢ Fish

¢ Cams

m  Vegetation
¢ Small Mammal Liver
¢ Small Mammal Scrum

The sample* will be collected by Wecton Solution«. The control samples will
be purchased and prepared by the testing facility. Purchase and processing
details for the control sample« will be included in the final report associated
with this ttudy.

The test systems were chosen to access the environmental impact of PFBS.
PFHS and PFOS in the Decatur. Alabama area.

<- SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Water, soil, sediment, fish, cltm, vegetation, small mammal liver and small
mammal serum sample* will be received at Exygen directly from Weiton
Solution* The detail* o f sample procurement fix- this study are outlined in the
3M work plan entitled “Phase 2 Work Plan for Sampling Environmental
Media.”" The number and type* of simple* collected will vary depending
availability In the field. The total number of samples received turd analyzed
for each matrix will be documented in the final report associated with this
study.

Water, soil, and sediment samples will be used a* received without farther
processing at Exygen. These samples will be stored refrigerated at 2*C-S°C.
Fish, clam, vegetation and small mammal liver sample* will be processed
according to the appropriate analytical method (tee Appendix ). These
sample* will bo stored frozen at s -ICTC. Small mammal whole blood
samples will be centrifuged in the field at the time of collection and the serum
fraction will be used for the study. Small mammal serum will be stored
frozen ati -ICfC.

The receipt and processing of the sample* will be documented in the final
report and raw data associated with the ttudy.

PageB o f63
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Exygen Protocol Number. PQO0U1131

SAMPLE IDENTIFICATION

Prior to uulyiii, each »ample will be assigned a laboratory sample reference
number. The reference number will be unique and will distinguish each
laboratory sample that ii processed throughout the analytical procedure.
Chromatographic data will be identified by the laboratory sample reference
number.

Sample storage conditions and locations will be documented throughout the
study.

ANALYTICAL PROCEDURE SUMMARY

References:

V0001780: “Method of Analysts for the Determination of Periluarooctinoic
Acid (PFOA) in Water by LOMS/MS”

VCO001731: "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS"*

V00017S2; “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS"

V0001783: “Method of Analysia for the Determination of Perfluorooctanoic
Acid (PFOA) in Fish and Clams by LC/MS/MS"*

\V0001784: “Method of Analysis for fee Determination o f Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS”

VV0001783: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Liver by LC/MS/MS”

VOOOI786: 'Method of Analysia for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS*"*

The above methods use analytical conditions capable of separating the

isomers of PFBS, PFHS and PFOS. The final report will include the isomers
summed into total PFBS, total PFHS, and total PFOS found.

VERIFICATION OF ANALYTICAL PROCEDURE

A laboratory control sample will be used for the preparation of fortified
control samples. The test substance will be made into solutions at per the
method, and added to the matrices viaa micropipette.

For water sampling, Exygen will supply one bottle per sample collected. The
bottles will be 500 mL precleaned Sci/Spec Premier wide mouth KDPE
bottles. These bottles hive been routinely used for fluorochemical sample

Page 90 65
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Exyicn Proiocol Number: POOOI 101

collection at the testing facility and have been shown to be free of PFBS,
PFHS and PFOS. Samples will be added to each container to a volumetric fill
line at 200 mL A field duplicate, a low field «pike and a high field spike of
each sample will be collected. The low and high field spike bottles will
contain PFBS, PFHS and PFOS aawell aa perfluorooctanoic acid (PFOA) and
U-13C perfluorooctanoic acid (LJC PFOA). PFOA and I3C PFOA me
included in the eolations used to spilce the samples. The results for PFOA and
1C PFOA will not be reported in this study. Exygen will supply one field
blank (control water) and two field blank ipiket (control water fortified with
PFBS, PFHS art PFOS at a low art high level) for every twenty samples
collided. At the testing facility, each water sample (excluding field
duplicates and field spikes) will be extracted in duplicate and wilt also be
fortified at a low and high concentration with PFBS, PFHS and PFOS and
prooessed through the described procedure to determine method accuracy and
to check for bias.

For soil, sediment, clams, and vegetation, Exygen will supply one JOO mL
precleaned Sci/Spec Premier wide mouth HDPE bottle per sample collected or
a zip-seal bag. AH containerVbags used for sample collection will be shipped
to the sample location. Samples will be added to each container or bag in the
field. At the testing facility, each sample will be extracted in duplicate and
will also be fortified at a known concentration with PFBS, PFHS and PFOS at
both a low and high level art processed through the described procedure to
determine method accuracy and Id check for bias.

For small mammal liver, Exygen will supply a 50 mL polypropylene
centrifuge tube. For small munitisi serum, Exygen will supply acollection kit
for sack sample containing serum separator tubes (rad top), vaeutainera,
needle holders and needles, transfer pipettes, and polypropylene tubes, At the
testing facility, each liver and serum sample will be extracted in duplicate and
will also be fortified at a known concentration with PFBS, PFHS and PFOS at
both a low art high level and processed through the described procedure to
determine method accuracy and to check for bias.

Low and high spiking levels for each matrix arc defined below:

Matrix Lew Spiking Level High Spiking Level
Water SOOng/L 5000 ng/L
Soil 4nglg 40 nglg
Sediment 4 ns/a 40
Fish 10 ng/g 100 ng/g
Clama 10 ng/g 100 ng/g
Vegetation 10 ag/g 100tIfi'B
Small Mammal Liver 10 ng/g 100 ng/g
Small Mammal Serum 10 ng/mL 100 ng/raL
Pugt i0 ofss
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Recoveries are anticipated lo be between 70% Hid 130% of the fortified
level*; however, the exact precision and accuracy will be determined by the
analysis of the quality control samples described above. A statement of
accuracy will be included in the final report.

METHOD FOR CONTROL OF BIAS

Control of bias will be addressed by taking representative sub-samples from a
homogeneous mixture of each matrix from untreated control samples, and by
analyzing at (ear two levels of fortifications.

STATISTICAL METHODS

Statistics will be limited to those specified in the subject methods and to the
calculation of average recoveries, as applicable.

GLF STATEMENT

All aspects of this study shall be performed and reported in compliance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 792. The final
report or data package (supplied to the Sponsor) shall contain a statement that
the study was conducted in compliance with current and applicable GLP
standards and will outline any deviations in the study from those standards.
This statement will be signed by the Study Director and Sponsor
Kepreacntativc.

REPORT

A final report will be prepared by the principal investigator or their designee
at the conclusion of the study. The report will include, but will not be limited
to, the following:

s The name and address o f die Study Director, Sponsor Representative, and
ofthe testing fhciXty.

¢ A statement of GLP compliance (any related documentation, such as
chain-of-custndy records, must be in the study records).

PUjt U 0f63
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e The signed and dated statement by the Exygen Retearch Quality
AMunuice Unit regarding dale« of study inspections and dates findings
were reported to the Study Director and Management.

« A description of the exact analytical condition« employed in the study. If
the subject method was followed exactly, it it necessary to include only a
copy of the analytical method. Any modification! to this method will be
incorporated into the report Ifthe method ii photo-reduced, the project
number and page number muat be included on each page.

« Description of the instrumentation usod and operating conditions.

* AD results from all sets analyzed. Control and fortified samples will be
identified and the data table will include sample number and fortification
level.

* Representative chromatograms for each analyte in each matrix, including
chromatogram« o f a standard and a control sample, and a chromatogram at
a fortification level The location of the analyte peaks will be clearly
identified in all chromatograms.

e AU circumstances that may have affected the quality or integrity of the
data will be documented in the report.
« Locations where raw data and the final report are to be archivod.

« Additions or corrections to the final report shall be in the form of an
amendment signed by dto Study Director. The amendment shall clearly
identify that part o fthe report that ia being altered and the reasons for the
alterations. The amendment will be signed and dated by the Study
Director and the Sponsor Represeotativei

« All applicable requirements for reporting of study results as per 40 CFR
792.185.¢

SAFETY AND HEALTH
¢ Laboratory personnel will practice good sanitation and health habits.
» Every reasonable precaution shall be taken to prevent inadvertent

exposure of personnel and the environment to the teat or reference
substsncefi).

fat* 170f65
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AMENDMENTS TO PROTOCOL

All significant changes to the analytical protocol outlined here will be
expressed in writing, signed and dated by the Study Director and Sponsor
Representative. Amendmenu usually will be issued prior to initiation o f study
plan change. However, when a change ii required without sufficient time for
the isaue of a written amendment, that change may be effected verbally with
supporting documentation signed and dated by the Study Director and
followed with a written amendment as toon as possible. In this case, the
effective date of the written amendment will be the date of the documented
change. Copica o f the signed amendment* will be appended to ill distributed
study plan copies. The original amendment will be maintained with the
original study plum Any deviations flora the study plan or from the analytical
method aa provided will be documented and reported promptly to the Sponsor
Representative.

DATA RECORD KEEPING

Records to be maintained include the following (as appropriate):

» Sample tracking aheet(s)

* Sample receipt records, storage history, and chains o f custody

» History and preparation of standards (stock, fortification, calibration)
« Description of any modification* to the method

¢ flustrument run sheets, bench-sheet* or togs

¢ Analytical data Ublca

« All chromatographic and instrumental conditions

« Sample extraction and analysis dates

« A complete listing ofstudy personnel, signatures and initiala

¢ Chronological presentation of all study correspondence

« Any other documenlation necessary for the reconstruction o f tho study

Chromatogram»- All chromatograms will contain the following:

« Sample identification, injection date, arrow or other indication of the area
ofinterest, and injection number corresponding to the run.

« Additionally, fortifications will include the amount of analyte added and
the sample number o f the sample that wai fortified.

¢ Analytical standard chromatograms will additionally include Ihe
concentration (e.g., pg/mL).

Pant li of6}
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¢ Aspartofthe documentation the following sheets will be included in each
analytical set: a run sheet listing the sample* to be run in the set, and an
instrument conditions sheet describing the instrument type and operating
conditions.

QUALITY ASSURANCE -

The QA Unit of Exygen Research will inspect the study at intervals adequate
to assure compliance with GLP'i, and will report the findings o f audits to the
Study Director, Exygen Management, and the Sponsor Representative.

RETENTION OF DATA AND ARCHIVING

J . e

Ail hard copy raw data, including, but not limited to, the original
chromatograms, worksheets, correspondence, and results shall be included
with the data package submitted to the Study Director. These will be archived
with (he original study plan, amendments, final report, and all pertinent
information from foe Sponsor.

The tasting facility shall keep all electronic raw data and any instrument,
equipment, and storage logs for the period of time specified in 40 CFR
792.195. An exact copy of the materials submitted to the study director will
also be kept st Exygen Research.

Exygen will obtain permission from the study director before discarding or
returning samples.

Fag* 14 oft5
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APPENDIX |

ANALYTICAL METHODS

VQO001780: “Method of Analysis for the Determination o f PerfluoroocUnoic
Add (PFOA) in Water by LC/MS/MS”

V0001781: "Method of Analyau for the Determination of PerfluoroocUnoic
Acid (PFOA) in Soil by LC/MS/MS"

V0001782: “Method of Analytii for the Determination o f Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS™

V0001783: “Method of Aiialyiia for the Detennination o f Perfluorooctanoic
Acid (PFOA) in Fiah and Clarna by LC/MS/MS"

V0001784: “Method of Analyaia foe the Detennination of Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS"

V0001785: “Method of Analysis for the Detennination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Liver by LC/MS/MS”

V0001786: “Method of Analyaia for the Detennination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS”

PagtlSofts
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ANALYTICAL METHOD
MrthodNwb«: VOOUI7IQ
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ANALYTICAL METHOD
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ANALYTICAL MgTHOP~

Vatfux? of«w Sy»jilT ite ~Xyraiaerian ofPortiw i Add (PPOA)n Watar by

LC/M&MS

f.t  fcw fotlftap rttiM

tl

9.2

S tatari SliNttPoitiAgatioa fohafon

t.U PrapMoaM ekaotufiaaaf-I0 OjittaC-afP P O Abyw dfhiiif 10 mg
o faaalytkftf ataadard (eamciai hr potty) mvS dilui® to 100 m | wilh
M ted k « UfrtaL LDPB botile.

91-2 A It pffeL (betidcjpaa aohdoc ofPPOA lo paaparad by bringing U
caL of the 100jtfta L totalion la afinal valuti» of 100 with mrhawt'
hiBIUnLLD P fl boula.

?U A 1.0[*<M arifioatiaa aohdanefPPQA la prepared by bringing in
ml.ofBn 10 pjtatiL dalutkn la a final vclu « ¢ f (90 with meriMnal in
ft 129 ad. LDFBbotila.

9XA A 0.1 p jfitf. fimlfraflaa aofidoo ofPfO A ta prepared by W In|m| 19
ml of (bal.« iigtoL affabaalat haivola« of 100 wtfX «atteMlin
ft 125 mL LOPS botila.

9.1.1 A 0%l pgrinL ftafifioat»* aalufiae o f PPOA it pciparad by bringing
IO m 1! ofGn 91 jigtaL aaluboo id ft final voium« of 100 with
m ftad aillinLLDPB battit.

9!A  Ybarioab—d fe rito — aolafiam « la baatdred la ftrtiH|araaor t
Appratinafaty 4*Ciad n tabla for ft n ftiin im period Ofb month»
liwb (hafib ofprapvainL

Standoti Calibeato fib to i

111 UVM&MS calibrato ataadaada « prapmed in HPLC water. The
calibnfiaa «andrai» an proaaaaad tough ihc «atract— procedure,
<totfcalteaaaptM

ti-2 Tba feUewtag ic ft cypioal «<cample additonal ooncantntioaa may be

=t
Partfiaato  Vataawof Calibration
enSritato Vaftana  Perito Ornati
Wafiaoftobl utd landa<al)  *gx*t1g>* - (ann*l«t
w 0 40 0 xcouSn-o
1« 100 20 5 XC—Jdyy-1
10 200 40 50 X -2
10 400 40 toc XCirmadyy-J
tao 100 40 250 XCmnddyy-4
tor MO 40 540 XCmnCayy-J
1K — a 40 1DO« XOmmtdvY-ft

K s
*11* mttocMd tmoooCldoa o fifcoaUbraUoc Mnasrd it «quito J« i« mit«!
oooowttrott—, fu lo fcooouuM nb ofit* Umdmafcaio f« o o ction (SPEj

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

Exygen Protocol Number: PO00113\

Nyrtm \0ooJ 10
ANALMUM.METHOD
ktaltojoi touy tk h t Acbiwimliwtrk«tf Niftwipwanai« Arid (tf0 A) inWwty
LOMWMS

*MJ A«B»aia*i4M)uiaa(iulaukhBlg u U tB w ri« H i
set* famodarbi extracted.
9X4 #lon MIMaided m Anticn Standard« in 15snL polypropylene lubes
d 2*C «QB'C, upto ten weeks.
9X5 AHeneaeretomes » 4 cuwmfaetloo« o fatentada may be prepend «
seeded

1€0 Ba * SetUp

101 leeh Week ef Meples «meied (Dfdefty N sc leisi eeel ioskde ei kesi
see rrajant oortocl (meticod Men* uaraf HPLC weMr) tnd iwo rangen»
omnote ftmUed at Irani aencoendoiu (lee ceoirol apikd to venfy
procédant raserary ft* the bate*.

10 AsquimBema for fle tf and laboratory duplieet« and ipiiMe w ill be apscifted
toA*funktyaanon plan fartUaproject

110 Sdnplefleteedoo

111 Haaree 4flm lofim plee r* perte» efsaele diitoed re 40 mL w t» water
mae 50 mL polyprapylme ceetrifof» tubos (farbty es seeded, repisos lid and
d Il reel)

114 Contaos *» C# IP* canrtdtei it g. « mL) by pautan )0 mL metoanoi

, fislk*taby5mLQrHPLCwiiar(-2tapfres). Dpnotlettotoras nw dry

113  Leed etmpfs on eenditioeed C» 8Pfl esrthdpe. Discard state

1M  Sluts with <5 xol 1009 M dSM | Celled 5 mL ofsiuate into graduated
13»L potypnpylma rentrifrgs m bit (final volume - 5 mL).

114 Aiui>«c neapiae la ie f etavsepcsy LC/MS/MS.

120 Chemsmyspby

12.1 IscMhe amoenl e femb atandmd, amaple md Ibitifled senpk into ihe
LCM8US ajllie. A calbraton standard muet precede and Allow aU
— freed s—]ilei.

124 StendtaeorW O AoomapeedUsmuleui fiveormortegnoeeirwuon levsli
mastbe tafcdad toes mntytfeai sec.

124 As esta eel oi ««asead «etbratien atandarda muet be included w ibc
lapwei esd at the end of s temple M. Sanoied atontad* era be
intn pim d beween every 3-10 raoplee. Ae an attsmasv, es taire ms ot
«Mond calibradon «aadtaa may be «bested at toe beflnnin* of a *n
firRosed by «traded «ilbnctoa n o ta i Imatfremd evtry 5-J0 «emplee
(le account far areeoud ta of«atnctod «endort*) In «toar csee. extracted
calibration «cuitada muetbe Ibs dm and leal injection in s «ample aet

IX« lira tmer a s ta emdes fcf «anrtftfcm. Linar analta curras an
gmwhnisd fcetbs eelyis by im erlepesrion eens l/a weighting oipeak area

Pu*rij0yf6s
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Interim Report #10-Analysis of Fish and Gam Samples Exygen Study No.: P0001131

Exyten Ftctocol Number P00011J1

analytical ftcgraop

hlrihoaatAoifoeu tora* Drierm rotino ¢ ffarfruarooctm oic Ac»4 (PPOA>U> W eierby
LCAAWO

VKM ciilbmitA rtendte aonounrorien iuta* MueLynx 3.3 (or egitivekni)
M IbM txia.

tU  Sanate imporne &mU mi wild ritete reeyoooe». Any umpi» tei
i mimulte teepanem «tauri he tatherridite end r—<\WyeW.

130 AfleepéeeeeOnleria

131 C lim M y ffi— Nriww i p—k ofatenhw km et >49 era» ftonv » pironi
of 413 mtm. H» 413 emuU panni ooctMpgoai io ita PFOA aiion, while ik
deaghterbm (3f> emti) ipréoenU te lo ti o fcaiboadioxiic.

133 Meted bUaka m i noi Midain FFOA « lavala frctttr ten the LOQ. If m
tank omhti— PFOA etlevalijrv rter ton SOny I* then ¢ new biwik wn"W
nm hertorinariendthe « In aiiiaiu biiteinM d .

133 tonoveri» «f— —1tette ma — E iw0m muai ho batweew TP.I38S of
te i* mommv *« . If e ecoeul °«*ido te aocaptee Urnii. te
»H it « ofumptea iteuri he w*wracted. Any rw trii apiko ouistéc 70.
IMH tefiid he evahuMI by te «neijit ki detonate if la-axtraciion ix
y erenari

134 toy calibrali»> modinitote lo he aieriuicol ondi* by m ai te Hat*
Ehm Tori, nay ho enoludotf frodi to mlmlorvoo of the celibrade« cerve.
Howwo, te Mal sumber of oxmcled eeJjpbntion nmM i (hot eceld be
uuluded mori aot «neri 20S ofte Mal Bombar of extraote «interri«

IU  The renettaaa ooefBctet (1) te orito ariou enrvee tonerete muri he
hoitw (R1 *0i9tS). If eriteteca iw ih M| emide tee« liana. tea
appropria« «ape muli he Uton lo ttju * maErunmi opereiior, uni in
materie arte reitera mioftem pi* ebouM be rotiulyvotl.

HA luteino te» hetween mudarle end «mote muri «ot drift more ihen
¢ 4H witldn M uulyticelkun. If iwteotioii thne tk il eneoeditire imM wilhin
m uuiytkd run duci tbe eei ouet ho reeoelyiod.

140 CifcnletMne

IL1 Ueete fetetef «quatte le colorita te aowooi of PFOA folte (a np/L.
betel co peak m a) uetagte dante curve (inee* refreuto« penametert)
f* eftedhyte Mm Lyn«totem prop«*:

n04hn|(k| I U » DF

O F-teto* hy«hkh te fim ivolume via diluted, fneceecery

Page 21 0f63
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No

Exy*ca Protocol Number POOOI 131

Unm tmmmk MV QDOMmMO
| ANALYTICAL MKTHOP 1
KfeM efAjulyaibrtfcoD oM isitiflfttfP viUiM Q O cU M te jUi4{P FO A)ia Wuerfcy
LUW81US

H-2 For uaapltilortifM VviA Itnewa mwmx» of FPOA prior U Minoiion, um
ti» Nkrmug «jurtica i» ctkttlrts dm pmvm noo*my.

ILHayHa
|w | — tyiothunrt(im/L,) >aaaN0fcundin otmttd (wT.)] *

Page 22 0f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POO0O1131

EXyym Protocol Number: POOOI 13J

ANALYTICAL METHOD
katbod Vlunbcr VOOP17H

MatkarfafAaaJyibtor tU DatarbJu Umi «rFirQ W M ttM ti Act* (FTOA)to Soil by
LCMma

Aaoiyticjd T «ttof Focitkjr of w!
JUfOCoOfft, FA 1itQ1

Arpmify.
"PA C-JI
mrrm iy 1 Data
TadncatUctor, LC-MS, ferysM Unl i t
ank.

IV k a ProafraL Opora**».byiM M

Total Pi#«: 7

iFo$fij 0f6S
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Interim Report #10-Analysts of Fish and Clam Samples Exygen Study No.: P0001131

Exyfea Protoca]Number POOOJNI

~ ~AKALYNnCALMtTHOD
erfAteyele farfae D oirwiiilim e fH rte — ic Ate (PFOA) in Soil by
LCA0 /MS

lbi«x m (M «+ be—ftoyod fcrte ieolettaa«d i ¢— itebe» of pteloreoct«f»k
mcid by High W womm U *iid Clmmiofrathy ooupM H « nodo* Maw
fr ettioniet fc Oe icior (tO W M gJ faikXI.

21 M ty

21  Alweyeebeevtte Laboneocyprette*.
22 C— Jte tengclM USOSbete b—dite* —y ch-rirel ferprapcriefciy
ik h Ubl.

3.0 Jtropte ftequfeeaer»

21 AlIM D lIftM ta M fifik rtttiM iM .
32 Nowptoprmmrii h medid Jor loél m—qde.
JJ Si"M late reftfttete ibcuM bo «tt— 4 IO equilte* io nm

M AllMmpte iauetto (hetvafMy eixed be&ne bte g eerapled for ectrtction.
Jii hnpic odIMtian j—ned—  will be «p*aBo4 tu Ite umpfavg pi» te tfcis

40 mitenba

41 WitV-NTLO r?
4] Miteni-HTLCitee

4) Aemoli—A— -A.Cl.ltefuifttode
4A  Fori— faAte - Si#—-Aidrich
50 |— oo—ilm iBy—a—
51 A high p*temiMO Hquid du— ctyepA e—ite of pumpiag up w 2
te— i HUippiO wiEti te te vote— igjeaet opte ofMecd«| J-2uo
nL— le e i—deeMeiBpec—  er(LGMIA43).

52 AdekoeeelleM n—teferoeekteepeteieiidguRiM lutioo.
33  Ateytfeil boi-re repohlo ofnedfaftt» 000002

54 —mi*- y f \y [j'in iiJfilr nin

5] »5te s o te li polyteO>tee — ite» ite .

55 Di— te-erte»» (50-I000L>100-20CM}.

57 125—L LOFle— oofabotte.

S| JwlLcfaertfFLCvUIUt.

59  Dupa—Me pipe—o.

310 Aeeplfeiie(L0<MO00OI|L sei IMOONUb W itti diipoeebleiipe-
511 WteisS4p F ik V e le (I])C )I2PBe«ridted

512 SF8ve— e —ifaid.

513 Ut— fchelh.

Pagl 24 &3
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

E xyfrti Protocol Nuoiber P0001131

few li—* N i r\aoa7tl
ATcamAMTVOQ

MoiiilJEtE Aalym Sftm D mriinolwo/PirOpoiooctiaow A di (7FOA) inSoil by

LCMMO
Rif dho.

H i CwvMUp capibtio f*umla] JOmIipolypropylene tab« at 500C rpitt.
6.1 pMB—tiy p N i Systwn
53  AulyticiCohau: Fhnpfcu» V' (Iryrtoaa Idrofilie).1 1mmx 50run, 5m
tF4f:C29tt<0S21J0J
42 Tdpm : J0*C
Is MoMkPluo»(A); 2mM Amnoaiun Amate lo W m
14  Makik Po*M (B) !  Mecfcanel
43 Ondi«alPraxis:

Flow Rat*

ILA iaUicm]
00 ) 3 03
1J 45 35 03
10 2% 73 03
20D 25 1) 13
22] 45 3 03

ii  ti"TrionVdwPK Hp*.(c«ebeioaawd»w«iucaee 503L)
17 QwoiuilUe: PwfcAm-otmImdodoilibntuNourv«.
04 JUnTtoo! -23 ateuM.

Wmaiandednam iierodjM ybeehanfoiiianfcrC D

70 MBIMS lyraoi

71 Mods Ikare*w yNsiaave MRMnodo» monitorial 413 -4 349rki for
PPOA.

Tleaite «vcJ»dttfe«um km tkd at* pud« rod may be changed in ordar 1>
opdaliette 3tt»Q p'TlTl

10 PnfmEey ofSotutiaae

11.1 2 mM roamium acetato m wot« k prepared ky attuti 0.1S4 | af
IMCXIM aeetata V1000 mLorwtoer.

Atercato votone»a*y be prepuel

pr#»Jn

Page IS 0f6S
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exygca Protocol N«mb«r: POOO11T 1

itn iNMe> \arirti
|

AWalLiTUCaLMCmOP |

UJuivs

») krdfnyMla
91  ntmmAmi <jnv.A/Urri

911 ~BBCtKockMIuUMOfIOOnirMiLoffPOA Wwnjhm* 10n*
1£tmiyiM *isrtiid (ceweoled IU yarity) m i dilato t» 100 «tL wif>
mediami tee tf$*m L LDPB beala.

9.12 A OpfivaL fatMIceded aoJuaonoTPFOA is pnpnr«4 by bripng 10
mL aié* 100 »«taL Mietalilo « Oc») MIWM of 100 vitti riamai»
Ina 12S a | LDPB botft*.

9.12 A 10pjriaL fenifUarip« nUitac e fPFOA i>pn»ptW fry bowling

i mLoftM 10 ~friiid, Rotolo« te» finti wwlum o f 100 «nth mrtarol m

a 1250tL LD fEbeala.

t.M A di piiaiL fcrartaatica M tasm of FrOAiaprepued tybririlinf 10
mLafN >9M»H,saletieass aAwlvrurna ef 100w i* weueeet »

a 125mLLDPH ned»

9.1 A OOl mrtaL AiliSeedee aaloias affTOA ie pnywad by iringia*
10 mL of dm L. ftffuL kM m «e a OmJ veto»« of 100 wih

mtétmaim a 122 ta | LDPB botila.
9.11 Tto Meokita fertifieatoo asfalta* «re la ba taoced ta » Miri#Rm<>r «
tay*nin«ily 4*C adn nablilore mnimm pmo4 of6 monta

«a» ded *iefpupimioB.
9] Staodard Calibrata» Batataaa

«1 LCWMX calbnalaa «htatai are prapvta m HPLC water The
mlitamim «aiAediire pwrran d dstngfa (he eabactfoa procedure.

W J TierAtawfef jaa fypaseim tw ylr arfilirinaal coaMrtratfona may be

Cmimeadm fm\i/imtm FVeh?:mefd Ow.(i:ifr?_wa-ef C\Mbmmle
Mt m m au Phaaa tente«
Sftggrti 1. el pSMIRE
XCmmotyy.]

KCmwéiyy*
XCauikM%X?:

He M 40 250 XCmifkWyya

M
% <X W
« Hie «M iad eenoMKnteaQfAeeabbtadenaiteM is equal la I« in untsi
MmeoMrata” ta * te the eoaoeanto» ofthe ewuUrd dtanfike «traction (8PE).
MC « adianid cattbradra «federi.

Pag* 26 o fte
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Exygen Protocol Number: POOOI 131

ANALYTICAL METHOD

of AwtyvU far tbaDaiteminteiim o f PartuMooctenoic Acid (7FOAJ in Soil by™
IC/M*M S

9.23 A sare tenfold aolubcn (roagant blink} mux he prqwwt with e*ch
MlofatandanfoW M id .

%2A  Star» all kmated oaUhniioc ateodaade in  15-mL potypropriwa tubes
K 2*C 1» fi*C, op to two weak®*.

925 ﬁfﬁxamvotumM and caecanmtiaai of atandxrda nuy be prepard u

1dO  Babe*5* Up
101 Bitk bmecb of awapUa «tracts (lypecily 20 or lea) mute include « tenet
one onM I (rnttod blank «tint 5 mL of nitefcmtol) and two raapem
oototoU fortified « kmrmm erne*otmiwu (lab omrol apike) to verify
prooadonl recovery b ttfit kith .
102 Requunmaua far rtekt and tebocteory dn>Nc*tea end iplkc* will be u>«citkd
fa fan qaaiiyaaem K* plan far tbeaproject

110 laopteCnMido

111 Weik 3 $ oiample fate 10 mL poJypropyt— oaoufapa tube* (fortify aa
dmM . veylasu difad mix wsiQ.

1U Aid5«rfefowfamelMfa«totooes writemcdonA”ir fa r-1l mtiute

113 I*m far <betuba*to m tdarancade bath and acucate far - 1J mwoMa.

IM Brief the volume ap te 40 mL wffa water in the $0 mL polypropylene
iw diitija Mhi

111 Ctotnfafafiv*lOteuivM ate-)OOOipm.

IU5  QandWan the C» SM eartidfM (1 f. 6 mL) by paaainf 10 mL metiuncl
followed by 1mL ofKFLC wmar (* 2 cbopW:) Da notice column me dry

U-? Lead (dacint) tea temple tm the oooditfanad Cu 8PE cartridge. Discard
)mm.

Il glete wth *5 teL 10054 Mtehaeal. Collect J mL o f eiuau imo graduated
IS aLpteypwpy tie nrmrilif tab« {final vofeme s SmL).

119 Anteytatem pi- aafag eteeaw”ay LCNQ/MS

12.1 fafect tbc aimc mnauate f each teaodard, aampte and fortified sample mu> inr
LUbdSMS ayium. a catibrutfan undard mute procédé and follow all
leelyaad aamy

U.2 halwda ofPPOA iwrmpaerffaf te te leate Boa armera coooanoteiow |» rh
matebafaeludadfoaamadyticalMt

U-3 Ax notera aat of attracted calibration aundarda mute bt included « die
bapawfaf aad it (fcc md of a laeapli aat Extracted atandarda anni ba
inteiipoiateibtewam mary 1-10am ?!** Aaan alteraativa. an neirraate o f

Paa3te |
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Bxyfeo Protoeoi Number P0001131

[ ANALYTICAL METHOD

Mabad ofAad)«u tec fra Datoafaoioa of Phith w oectoaoic Acid (PFQA) in Soil by
LCMS/MS

«sttMtsa oaftciria« aundoda maj ba lajecfted m fee tagliarne of t ni
U tooed by amend oaUbnttoa h a ie * iM M ~m d every 3*10 am pi«
(tom m IfatM M lu ttfotorectod M onadi), h eith« n r extracted
odihaiiee «B ate * «uat be (be Antand iMt tiOectlao maum »« m

124 Uk linear aandari curvai tor giauietctea. Lima etmdard (w n »'c
ftoontfed ftr Am iualyto by Aomt iufkK «iea Mag t/x w««fctiitf afpeafc artm
Tenui calibrato* rtadaid uneaaairttk * utinf MtaaLy»« 13 (or equivaleri>
~often» «yuan.

*13 myeoM abould rot «send atadaid layqoMC. Anjr sampi« dui
» Mc4 *ant«d teafemm to—H be iutkar diluted and reanalyzed.

“.O Accorto«* Caftait

131 CWemio yoe amai dww «peak ai adanfhnrbomu 369 snu ftean apeni«
ed413 oeu. Tha 413 anu pan» nacropnciri» tha PFOa aaoa whik the
decurta leu (H fa— ) rgp a mi! Ih» tooe e | cobo« tooKid».

132 Metto* Mori» mwt wrt calai« IPOA at ferale p«M r fo— «he LOQ. ifa
bkaa aonieoa PPQA at levata praaic ttmt 30 «ffT, thé« a aew hlank um plt
mm haobudadma (ha«ni» M m be(»emoieé.

11J  fceooeeri« ef «oboi tyém «3 «tori» «ftaa treot he betweeo 70»130S of
(bar Iriw i velue». tf» reami*ife &Ue evtode thé o—ptoblt linula. ih*
«tee m edMopke sbotto be tcaxtnclad. A*y mirto apikt eutsxte TQ.
130H toouid be eveluaaad by Unh enalyat » diamine if re-csMcrien »

114 Aijty catfendea am amé ftued lo be a »toriato«! celli« by uain| toc Hupa
mncr Te» ceay ba escludati froas (ha calcelatto« of tot caJibmion curve.
Howev, thé tool avmke of eicaoied calibratioa tnadodi diti ccuM bc

mt noi «end 20% oftheé total nunta of antraci) luntitrdi

135 The »«fatato« aeeASnoa <R) lo calibeati©« curva permuto «vai he
>0,992 (R* >0.9*3} (f ealtoreboo rteuha iati eutaide thwa limila, ihen
appartala at* un» M ubai te adiva tnonunent operaix*. and toc
«codarda orthé refe—! aatefaamptoa ibcold be reenalyied.

136 le« tmae boweae ftndoda and aaoplea muti net énfi more diari
+4s wittue a —dytkaltuo Iftetoetton tona 4
acanalficelratina tia aam
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No

Bxyfea Protocol Number PO00113L

ANALYTICAL METHOD

Method o fAnelywa forlb * Dewmiostioo o fNriluorooctuidc Add (PPOA) in Soil by
LCMSMS

14) U*e (hefolkrraf «quation to ««kokte the «<mount o i PPOA fouad (in a*/L,
breed on peek wee) seing die etandad c m  (jmew reptuien punmrtert]
psendad by foi M r* Lpm eoftwueprvgm:

de

DF - Amor bywhich (be Sad rntim r M | diluted, if neceeMvy.

ng

142 fm wmfiw foclified with kn*we toomm of PPOA pcioe lo extnctiou, u*e
til» following ofuadoc to cilocln  foe ywoentrecortry.

analyte edded<n#L)

142 Um_(ho following e*uaboa I» vmrtwi Ibs amount o f PPOA found in iypL »
wrfiiPP*).
PPOA found (jpb)-£] g tw iriiftftiM |
w » Fwmju (Sg)
HA Um «l» Mowing egaetioa tu eetetdeto the m ouit of PfOA found in p
beeeden dry weight.

PPOA found (ppb)dry wwght- PPOA found (ppb>» (I00H / total eoUd*%))

Page J9 o f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exjrfca Protocol Number: P0001131

ANALYTICAL METHOD
IM M Matar. V000171J

HeM * AadijittataltankU H ifF iifttam ti—k Acta[tkiail»
le MtaielOyLO W U

AolyHad Ttatta) Paciliqc BXSgn BatMrcll
XD'IM ckM o
Aata Collect. PA 16101

cijlL MAEN
PeelCamay 1

T eM ril Leader, LU O , Exytaofteeetach

*AUr
Dit«
| YicePieodect. Qpwedeiu. B ryfia teeetaeli

Total Ri#*: 7

Pos* 300163
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exygen Protocol Number: P0001131

feypetaw* VMO 17U

1 /JaLYTICAL HOTHOO 1

Muhodof Aim/gate:Li ofPoiflaorooctanait\a ii (WOA) in Sediment by
LDWWS

10 9¢*
Thic noted if to ba anpbryad fcrte ioaletioa owl giaotrtabo'i o f pofflukoocundc

Mid by Wlfa Poribn&Moo Liquid Chmmalepivky coupled te a (andorc M ail
Sp«dnn«u lterator (LGMiIMS) m Mdimrail.

10 IfC

11 A nhijteniebloknnyintdM .
3 3 Caaouftte gpuprieu M S» botea hsU te| aey teniae] te paper aafoiy

10 Suapie tegairm oiat

31 Aloa« 30$efted amplete admen.

It NearaapScpcaoertififii needed teaedtaeani «<ample*.

33  SeapJaa naiad reihfcnaod abould be aNewed te equilbrate to room
MpoteC.

3A  AMaarapleerate beterau”~Jy rated betea beingirapled te ctf/aceon.

13 teapto oollect« procedural will ha*e a 6ed in te wropnni plan for Un»

10 tem aadtoM i

¢l Wear- H?LC prade

41 Metend-HFLCpado

43  Afiede Add - Meitaatyede

44  AoMHoeeaa Aciau - A.C.S. Koageat Orado
4 J Hrflaowoctdwie Add - Jiy»*-AMriok

30 fciM araadlr.a®—

31 A aipb pntirnmni liquid dnnwiap”b capable of pwpiag up to 2
«dread equipped wi« a variable roJarae injector capable of injectag 5-200
pLcawerad »»atedee Mail Ipectewrar(LO W tay

32  Adeeieeto eelloct war datate peofcbley u ion and gqtunuuaon

31 fao>tra*teteea repabloe/raote gla 0.00001 g.

54 30e*L dwpgaeble polypeepylene eenarttogo tte e .

35 <ralL iteooobk pofrpaepyhae oteHtoy aiboa.

34  fryoeetotowin op”m (30-QOuL 100-200uL>

57 125«LLDPBum aeeid botlee.

51 1loaleloif KFLC rielkk.

39 DippOtbla pipO ff .

3.10 Adopipte |(100-1000 ;L mi 10-100pLL * Ih dlapoaiblo ttpe

311 Weiara Sop 9ik Var 600 (1]) iC It 391 eartridfae.

512 STBracvun audited.

Pag* U of65
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Interim Report #10-Analysis ofFish and Clam Samples Exygen Study No.: P0001131

Exyjco Protocol Number: POOOJ131

1 AHAtMCALmMmTHOD 1
Uabod alAialpU to tfe Dmraiuifai oftm nwnoam 0i6 TciT JffSk) i» Stdim«n bv

31 Va
M
I1f C—tfqiaGEUtetqgimmtX mlyolyfnyyinc raba MMOOipa.
U
» | AMIlyOMIca— :Tteiteti [K»>awn iM U tftc).1.1 mmtSOmn. S»
fMIUBMNiM)
« 'taraw xre
« - 20M Aamaim Acatm la W iur
ttenain
U  OnONfoinK
SuU 2U
oj « £ 03
14 55 3B 03
1.1 25 s 03
20.» 25 s 03
225 iS 3H 03

*6 m<cdM Vohnr 13|&(«abttenuadt»ainuzu30j.L).
47 Qurtm Im :fa t Am -amnal — d«riM likntioi. cwvt
J la ite -U»

TWitot« aaW aim te M me [uM»ad mwrte duopd i» oda »
eydatl» k» HTLC giaaa.

70 MS/MiMaa
71 fl\f/lénAo BafcM|N»)f>Irhf<10a<a<ite.nwnitei»g«t) -« HO aft to

TW ito t* eaavete»n te M a « pM»wd «ajrk*ritnptd i» onto »
«»Mis» (WMIMt »WM.

9.9  Fnponnaiiffaidun

Kitoa

]JJ. II’]M mwate i» >Ua I»propamd Vfr tiding 0.114 » of
tu I0OOaLtfwwr.

P*tr)2o0f6S
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exygcs Protocol Number: POOO1131

| AJUIiYTICa METHOD |

Mated of A niiyril*r da DatoadudacrfNritaraacm w! Add (PFOA) in Sadincn b>
LC/MVM3

121 W»le ar ia prate*) by adding lOmL o facauc acid lo
—*

99 «— fifftpantfon

91  Stoedwd 8te*fbelifi6 @s®®Sehiikai

9.11 Paap— »aaoofc*sl«iicn«f IOOJl#*LofPFO 10<n*
ai «mM (@ao— 4 flof purily) aod dilua*to 100red wesh
=MOMK1 ia t125-m L LOFE bodUe

912 A LOji*ML finlfioadoo aatadao offP O A to pnparaO by b flfifk ii 10
wLoftha 100uftaLaohnimi to a foal yolium of;00 with raeihmul
kal25m LU>rBW ck.

913 A 10inM - hrtito lio uliibufP FQ " it wpw4 bybrlnglng 19
al oftka 1€ pftaL aobbaa I» «finalvnlume « ( 100 with
«ITSaLLDPShoMto.

9.14 A Oil mptaL JbtfUtoatim aohnion af PP G Aii prvparad by brinfitsf Itt
mLoft» L.OjtftaLsolution »a final voluma of jOOwichmommua
a135nLL D n hank.

915 A M | pftaL fartficatian solo*« ¢/ PPOA k ftifm ti by brinjia*
10 ad. of um 0.1 pflaJL MiMta ta a final vowm of 100 wS
nttémt) Ina135mL LDP | Witla.

916 Tha—dcané twttfigtion aaktioM mtin battond in i taftigamertt
mPjanmimaMly 4*C and an «M a lbr mmxJmuin pariod or 6 monthi
fo nt» fi— afpfandao.

92 9—dard Crfhatir» fiolHam

9J.\ LC445/MS aolihration «tandardi an pnparad in BMthaaoi vu diluiuMi
of— 0lijtftoiL JbitMcatia» aa—ton.
9X2 71» felkw kf k atypkal «sangplr additonal om xnm iiea may tar

C— nMwi
aTM— = »luted M raanatemton
** —a0wnu MU tmL) (mntoL)
10 10 100 100
100 1 100 1«
100 2 too 24
1 10 oo 10
J 0 too 0J
i 1S oo Si

k-4 Nft

PageJJof6S
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Interim Report # 10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Eay$ca Protocol Number: PO001 t il

**V90*7«Z
AINALYteALM rfB O P |

ofAndy* fbrte BOMtMCOOMdc Add (WOA) in Sediment by
LCM1/M3

»3J tan nilatknnin« aandarda » i& eal LOPS narrow-maiitli M int
«2*C «*m<:«>«alaamrin.
93d AHana«t>alinaairdckaMaMtfaM »faaadardaaiaybapeaearadaa

ISO BtuSStUlp

101 Bnk bankatanapin nbaind ftmoally M ar lan) an« lachda « tea«
«m aaOaand aaaaal and twa ndraalad aoatfola fcnilad r. known
aam am H aaa Qeti aanaal Iftta ) m n rtfy ttnradiuallaoatary b« A t bam.

1*2  Pnniiatntu fcr Said aad labaauay daailcawa and r>tkn win bau»Ul«C
ia Ibaktallly aaamaaaplan * r tWa paojacr.

111 W«*b 1| adtaenia lan $0 a | »»lypteyplaae eeoarih|B aibea (fcmiy n
andaiitflaea lid « 1 an *aU)i

112 Add >1nL atm acauc acid, an,a la tad data ea a wrist actioa maker
Ibr-*»aijauaa.

113 CcaniAntaaAn«-JOMnnta-2*nanlaa.

lid CbaddcadnC,ilPSenrlnit [L g, | nL) bpinauaj 10nL aatkanal
MowadbylOmLetHPLC waaarf-2ta(M ec). Danot ba oaluiaa nm dry

111 Load (daaaak) ta It i> |l aa tbj cmdlrktaad Cw SPB enrndje. Dlacand

11« Add 20 nLafaMbnalladta ndiawa la* la In bon» of tin 30 nL
«aaailafa tube C”, tana mi ahaka oa a « a aotoa «takas for -jo

117 CntadntAanbn K-lOeOcpn br-dOnianaa.

11.1 Daaadtacataaalea»*eaaaaatraenirtd*t. OoMecthe abnta.

11» Ttib-br- F-m lit* nl -fn-S nrl CaOaaidH alm a aad add bra ths
>hfunimiwtlaitf 11.

:M 0 CoadikaojHOBdCi SFEnr*M Ot (1 t f mL)fry (MMiog 10 m|, methanol
folfewod fry M m P »fUPLC wafer (-2 ttoptec). Do notlot«dumn wo 4ry

1111 M i tta m artini 1» -200 >L tf wafer m i \mi on tW fecend eondiioned
SMoanrUf«.

11.11 &Jufe w(tt -i mL 100% m Um ( Cotkei SmL ofaha* into crtdw rt
15*L polyp«opykoa eaatri&aB tefew (find volume - 5nl)

11.11 AMIywiM fIM MiH K treeps”yU~M SAft.

SHLW 7

Pipe 34 qf65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POO0O1131

Exygen Protocol Number: RO0D1131

SXypfIUHM* USMNW M VQMI7ii

| AWaJ-YTICal K1TBOD |

li «risaiofAistyNaftpC S S B erit« «fNrftuow»>o»iwc Acvd(B5A ) k5 5 mw ky
UAOMI

09 Uannsalu«apty

IL1 M«ait»iatM «ti<>«ihreatfcaldsiatri.aatt» U earife nifbie «tspl« tiiM il> «
UDUW i llim A aaUktriaa ndaM anta «atada assi bllow all
M iljiii i rflw

132 S ariftriofFPCA oorr« p iriin g to tt tont Uv»or man oowc«mp»U« i<
muM W notodad It «M M lytkal M t

‘2J An méan m «i«Mad »dftradi» «mUrd» man U iacludod u ftc

Md M«m fri ofaMa*U Mt Itaanlltarn be iiM rfcrari
bmwrmn «wwy J-I0 N«nfU«. Amm «dimitiv«, «n «dm Mtaftalilintnn
mtelird «my I* kOM*d Mft# bfgmnhg of * Mt fcBowri by calibrairart
smdarft hi# fw il tmry 5-1# «npfe» (t* «oooool for « wcori mi oi
Mrivd*). h MtW eam, caUkrioa « u ri** am« b# ft# Cr« «ri Imi
iajfciicaia  sampi##M.

114 Um Haatr «arimi corv» fer quasCutioe. Unw suriwd ewa «e
p«ftM#d fort* ewlyftbytiw r m p*« « eftos Ws weiphljna of peak arca
Vama aaHbaidati itadad eaneaknrio« <M | MaatLyaea 3 3 (oa attivatami
ud—tru aa,

12)  Batyll ia«nnat dw ilf aal asaaad ataitti raayanaaa Aay «ampia» [hat
awaaal «am itp i raayaaaaa ahaa Il ha ftiOtaa distati and rateaiyia i

U.9 Ataa»laaia Cataria

111 Cannulay » a aaua stow >peak a f tdaaigksa» io« aa 38» «aia dom i pare«
e fil) aana TW d ) aaaa pattai oosraapania io Um PFOA aoico. wVU Die
laopatariaa O i»anas) tapaseaaaad a laaa a f aeahoadlsirie.

1U MaahaiMaakan a i agt aoaala rTOA m lavala patta» da« da UXJ. Ifa
hfeak iratalai fTOA « lavata jtaaaaa Qua 9.2 gftasL, dtan < naw hisask
atonia—O baaMalaaianiUaanatasec— baia alato ti.

D.) Kaeawadaaa(ttaaal apfeni«alnatia apikatmiai>atatuate 70-1WH af
A*w lauta vaiata ITe aaakalaptba fcUt aalaida ita acoaptaMt luiau, tha
attrita zea nf «alpha «houli ka waxmeatd. Any nani aptkt nautde 7a.
IJOH riaaM ka evaladari ky lat atuliet » attenuine if ra”xkacion ia

IM  Aay «@kUailna azatana lkaai la k%ataﬂaﬂcal «alita ky vaisi ikam
Enav Tau. asay ka e s a Ititi ka« calcaianoa o f «a ealdbniMn
llavava», da asaal aaaha nf olineaai «ailbnaioa taania»ria itaa oould ka

va«lti am «a «scaaC mH nf tha mesi aunhai af assraslad Km iaiia

13) Tha aamlallasi aatAnaal <JU fei oaibnslan oasevaa panativi asari ka
kdP)3 CX fcOMJ). If adfbailiaa raaufsa feil «snida (Saas lim 11 Irian
«pptopria« «tapa pana ha taiao le talleri inttivttiaaa aptnrinn. ani ika
aaaniatia ofda riavaaitri afampia« trinali katunalyieri

rattic «’

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

E xyjra Protocol Number POOOI 131

. ANALYTICAL MTTBOP ]
U | AiAlyt» kr a« Dw m lim Im et Pweuawom noie And (PPOA) in StdimaM by
IQIOAM

U* »— Un Mm kaMO) m ateti Md ujapM must um diiR mon ihn
*4H «ifel»aiM b'k*Im . ffHUMP«Ha«drill »««»dt M il limn within

H | Uwthafallyw if ogar toata rotoulwr m otm ofPFOA huné (wifm t,
buad as part ma} iirof UMitM iM earva (liua rapattion panmetan)
dVWythaMm Lynx «udwm pwpam.

fFQA«imd(a9*niL)- i DP

DF - toterbjrvAfce K» final

142 Feriwailn fetUM *MU Inewa mguaw Q PFOA prior to «traciioc, uw
Hw feUowim t f Mhtm I» calculate tha perm it recovery.

. _)"
[Malaoahu fcmrf(ajw L) - walywfeuwdia«m»ot(atfrm|,)!
ww t>««*U (i*fal)

14) UwtfcabUavl*f«quadoarewmwtrtwai lofPfOA inialin n**nL 10

PTOAIWM {pp4)-ii
MiBple wjfei (5 f>

144 Uw dU fcltowk« ofMdaw (If m ) w calculai« tho amount of PFOA
fbaad m ppbtoed 00éy watfht

PPOA feuad (ppb) dry weifet» PPOA found <ppfc) x [100% f total aolida(%ot)

r«fiv W7

Pag* 36 o ft5
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Eiygtti Protocol Number: PO001131

ANALYTICAL METHOD
Mated Number V00017«

MuM «TAMyvh fer =~ DaeermUadac rfF irftu n itiM dh Add (fFOA) 1« FUb
Md CU— byLOMtM S

Aureal TmtufFirhty: F t}fdl— b
JQSt Mmuch Drive
State C o llie. PA 15401

Approved iy

Fe(;&eicﬁ-llgll f_il'l Dam

Tetteica} Lmta. LC-MS, Bxypa lt—rii

g.tﬁ *AA

' Vet

TotalPifea: «

Page 37 0f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: POOO1131

Bxyjeo Protocol Number: P000113)

hffMIMMW k VWITC

ANALYTICALMITHOO

.ModtodofAaalyilifk k t Patanaioalkao”yarftaatooccanoic Ackl fPPQA) in HahwT
Clara« by LC/IMS/M3

10  Stop«

Thia roatfcad |i to ka «aptoyad far tha iacUboo and qunritotian af pariueraocuMiaie
Mid by HSjp Pwfensanca Upud Ck omk Pgitpby couplad » 1 tandtm Mm
Sprabmotrk D ato** (UAI&M S) in fidh and ctona.

0 Iy

2t AJdwyiitin wA laboratory practica*
22 Onhmull <toappropriaik MSDS bate* handling any chacnical far prop« salaiy

S—pi» ia*ainia—I

31  AtiMfit20f oftoat I—pl> Ibr nuraoian.

3J Smph* IM«U ba prW aaMd to*»* «xtracton. Plaaa tha te u i aampla in a
fcad paooaaaorand baiM [totsa « till diy mb. Mibb ka aaraplaauioonuiMn
m itorra «pan k km atonft nwdibt to *lkm fa- mbm dioxida
suétimatkfe Iml and plao« tto asaapiaa k katm «oaapa until ima of
—bka.

13 Iw p It rcPartito procaduraa wiU to mariHad la k * «anplkg plan ter tk i

40  JkagMtotod Itoutaida

41  Watv-HPLCsrafe

43  Awtooitrik-KPIC proda

4J  CmAct (120 400natoj- jUagart grad*
U M ktowd-HFLCgioto

A3 déliaipri(49-200 mach) -laagrat grada
44 M att<40»Mnaah)-ILaataatrad»
47  dapaaclaaaLC-NHj- JUapmipad»

4] J-Oetan#l- KPLC pod«

49 L«Awwka arid - taaganlgrada

410 Dutokyldithkroailtoa - Rtogaot pada
All Tckaoa-Haiflyda

412 A w hto Aeanaa-A.CJ.taalatoOfda
411 Pargnammtoaraa Arid - Stpm”AMrich

A Mih partorcaano« lkidd ebramatograpfa capaM« of pumping up to 2
aolvMHf afuippod «M | a rariaMa vote*» kjaatac aapabk o finjecting 5-200
jiL eenaaetedla atend«» Msea Speettoeto* (LCZMiyWS).

52 A Javkato oollaat tow data fcrpadh imay rtaai tod gaanntBiu».

13 AM )tieal bakncacapapk of raadinpto 0.00001 g.

n$tJ ofl

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

Bxygra ProtocolN uoto: P0001131

ANALYTICAL MITTIOD

SdartwTofAurfywa fcrtho555555 5 ofPwOwcocqUtwic Acid fPFQA)in Fii
ClmabyLCNtVMa

14 RaWylurniuai.

15 TIMMtor.

54 iUmLmméuptéUEAa.

57 OmL polypropyWa w m Ny tabu

54 15mL diy«ablopol)pwpyiana«w aiftfa «boa

59  OupoMbU micro**au (50 tOOuL. IQO-ttOau

110 IHeLIDPB*mew«mwdibo«tke.

111 SnLtoHPLCvVM Idt.

8jiy IMyo«t~iapir f

113 AumH mU« (ICXMOOOpLaod 10-100 pL), wWi diapoaabl* Hpo.
114 OB Mb« (30«U {li*oie 0 «M. no. NO37I7T).

5.(5 WrM acttoa AM*.

3.16 ChBteth#»cip é h ofapnoiftj 50mL Qolyyfcpyt—n m b« at 2000 gqun.

60 OnmitognpUc SyvMni

$1 Analyticil Colma: Floophw | f dUyMsot SckmUkk 2.1 pm x 50 mm, h>
<WN: 42505"32130)
Jxk ok x X x VIC

b NHFESSE: tharem oo v
44 .

CMdimfnpm:
Plow SUn
%A * 1 fmUminS
ac a 35 13
1C 65 35 u
10 23 75 14
204 25 75 44
324 65 35 44

64  ktiochoaVoiunc 13»L («m bo loaaaaad to « much es 50 »L>.
(.7  Quahliiu: hakAna- outm | tfaadord caUbration curve.
64 1m Tim -*23ounuaaa,

Tha abowtconditiooain Iwimrltl « a fuido and may bo cbanfod <narder to
oMImICT <o HPLC ayaaeol

*0*J«M

Page 39 0f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.

Exygen ProtocolNumber P000113I

ANALYTICAIMETHOD

Mplk jii iifA lin ii far tttm tM mam M AcM ffTO A) in Ficl> »ml

TO

10

Exygen Research

OomnAriCIWMM

M&MS Swan
7.J  Mod«: EIM o0”njr Nogaavo MKM mod««monitoring 41J -» 3*» n#2 for
FPOA!

He ib*v*oondUeoi an tomado* u apinto lad m y b* toanged in «attar to
wpUmiM* » MSMS tymmn.

wCtoMam
i.i mobibnM

111 JmM «M tuM «Mlato to water to pnpu«d by adding OIM gof
— imam w»a»H IOOOwLofwn».

U Ixtre 0 *« Scfc&a»

944 2% *e*keod»mdmolieiwiliendbydiewlvwg2 |»fcieoAk
eridto I0OmLafamthtto]

112 30H DimtotutdkUaraiUo'to iolmm to pttfm d by bringing 3 mi
o fdtomtogAKkUMMIitoBC 1»» Awlvdim eflO mL with toluene.

AJtomtovohupeimey btpnpvad.

tapdariFtopmtofan
04  toartord Hoctofortifiedio« B dlet«

#4.1 PiW **« too* «ohUkM «d-100 ¢tgfal of FFOA by weighing 10 mg
o fibdytfeaJ jfamdacd («ooeetad tor purity! ud dihit» to 100 mL with
meUtoaol to * 12ShbL LO Ft hotel*.

91J A LQnfmL ftridkoboa eoftattoa of FFOA to pe+*n4 by bringing *
mLoftoe 100 ptomLeobtoM toe Ibed volume of 100 witom m oi
toe 12) aiLLDFE battle.

94.) AM pffeiL fectillceiioa eolvito« e f PFOA to prepend by bringing la
mLofitM 1A eolation to* into volume o f 100w it* methanolin
»1250L U M to*

t.IA A 001 »<*m!. Ibmflreltoa echrtfan o f PFOA to prepared by briogiag
10 piL of the Ol pgfahL eolvttod to * Sod volume of 100 with
metm elto« 135mLLDPB beete.

944 71» Mek nd tortUfeeiloa rotettonrereto bertoridiiereM gfreierai
toyvnrimotoly 4*C m i ora otobto tor * maxJamre period of 6 «<kmd»
6om dmdote e fy ij ueeHaw

fm»4ori

40 0f6J

Page

:P0O001131
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Interim Report #10-Analysis of Fish and Clam Samples

Exyfea Protocol Number P0001131

OA)in Pish«d

CtOM by LC/MIMS
91 mudare Q iIM on SoMuu
92,i LC/U&M3 o Hwtioqg rtantarth tav pnpewd in awthnol via ¢ jhiiior
mium 14 p~ail fertJOeiUN «otvtion.
9J2 Th» Mtowim » » typical auagcta: taditau] eoocMimboa may he
ynpend hgniM
Vibe
Aiate JBIL. .ay.
14 14 ito 005
1iJ u no 0425
14 14 too 0.01
am 10 too 0405
9M> 1 loo 04035
li i\f) in 0401
. L N N K- A
T |) Stars «ll oolibralioo ni Iludi I» LISaoL Lp m aaiTos-momb bollico
all*Clotre.a*n A m a .
> U Alarne uslaraaa aal M taM ttnfioai of atandarda may bo prtpared sa
M «raktal®
1&] EaM badiai lawplil aaeaeM (tyféeaUy 30 or hai) amai Includa « Uaai
I">m aia Menni «eroi ad no «eiail «anta hnUM = bawi
»menu Mon (labooaaalebbi) e «arifr pwoodotal tsoovsry Sm a» biadi.
1012 KafiainesM fcrina ad labaiie ryla 'ia a nd aita i «HI ba specified
e Deaualilyiw eeeibln I* aiaim lieL
ILI  7™jti | | offiossin b baa 5C sL polypropylene muriAipa tabu
(Ibldiy sa eaedad ripeso Udani Mix wall)
.1.: V-a300d.ofaananitaaod anta eotw ilai«alias ababaa tor -11 itim ela
ilJ rbn dustasala aAsolar fcr- | boar.
HA cacfe nd oasdMen (ba SP8 ebae ad dlaalae tha poasabapod flseki.

1)

Exygen Research

?*£ ks 30 oiL SPB abaa ta aagnaacc aridi 3 f Donali 2 9 «lisa MI. 3d
tacbon aoé 13 LC-NH). Candjlioo Il» Mlaaiaa sin 20 mL of RioOsaol.
ma 20 aC ofaaaaonMii. Dined all vaabaa. Do noillloa. dia colami, *>

aay.
libaiM *n 13) siL f.e-ibl|iil Seats by loiaioa with dia JOH
diaistbyltiebtirr siine ia (olussa solatio*. Uosa tha flask widilolaans u n,
Memd by itdim oi atrio final), Dry de naaka oootaldely balbrt uu.
otta» by aii>drylo|or«idiam aiofeeopn.

Page4! of@
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Interini Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exypn ProtocolNumber POOOU31

| analytical mjcthop

KoflwdofAniifa w forth« Prtn u tinfaco cfparfhnooctoiioic Acid (fPOA) in F i* wet
Ctoou by LCIMS/MS

*111 Cnklfaff ttoJC nl palfcapylM bIn (wumm” mnpto at -2000 /pm
far-10 minim,
P11 XtoctalUw«aaclin to »coaditawd SFB calao* dttad iuid « fa« mouthof
E;i)cimfaapad Ita* Coltocs It* ataato m &« 129 mL «iln o rt pc«r«upa
”.

li» AM 1laL Ww M lib » *a »apla i. Us 3» mL om tiAijt 1l».
, Ha— ».»— llbipiiOittimiriwm i.mr-M itaaiiliicdnint
dwdinmiawwfth-1OmLofiMiQBMIi fato tiwtoba.

1110 Shakefaaaa*dt«f« tor-19 minuto*oat w il» -K tia j faakar

11.11 nottonatoobifiuoofcr-ltam rm oo.

1142 Cnaifoy fa« 50mL poty f 1411l— wb— oowtwnfm p It ft -2000 rptn

1143 Pacmd ét mtnm «a* Mnurn in tofana. Coltoci Uu olu*c ino ihr
maw paw ooogpod flwk nd cambia» with *0 dam Hom Hi« initial

UJd ha 20mL o faaataastri» Ocsufb tor IfE calumand cooUm Iha «hut« hi
toim aw pm isafa”ito*

IUJ Add 3-4 (kopi of |-cotonai » too ertaci fa to« pav-rtaptf flak md
avgpamto w taduoad framm adage lomy maw * {m < 40*Cx

IL I Maim fa» fiatiatom , by addin* 2 mL af 2% wombw acid in atitotnnl to
fa»f towidur*mdrM tl 1omfa/diootv.

IUT TV— dnfaiwarn WHFLC «fato mie#dfaponbto pipo*

IU» Amiywtmmp* g u jdmtro*ncyLC/MS/MS.

U.0 Cvnawmpwpay

124  fafaw <Wmm mourn ofca* motori. imapto nd JtotUUd m apk im » fa*
ICMAQ Ifaa A oMtomwa «udiri oaul pucada nd torto* *
Hulyaod wnptoo

Iti ll» *n lisfPAQA » U Imi, ftvtormarictwt*ritCjoa tre li
m b*iwbdM » anaulirte liact

It] A.m m M ofcalbralo# ataadank aauatba iiu lu M dti it» tepuninjaad .
«a a lofacaa®a Ml llwi. It m*Mb. inm t— tad bttwtan w ry SIC
m»» Aic« ilaintUva m win M of calbrali<c« m M i may b*
b« « 0 bapnuf «T1 M MUowad by calibrali*. ctandardi

ktanpartriivory 5-10iir ijl. (@aaaml«y caacm w « faanflirti). I.
M icm,uAno6.almMtmu«M Ik* fini and Iw iujcclwu in a
mmybw.

I'ti Un im t —Him carni Mrw atam lin andaricm an
finmad Mrdmanaly. by laaarreim ita wabi#li* » tiib titj ofpaak ana
variai » librartic atawkri a— Him aablf MmaLyn ).) (oravivai««)

arihramynu.

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

Eayfen Protocol Number PO0011J1

McdadNaabctVCOOira
I~ analytical mithob

MtdaJ afAaayale5» StTSttw SS S efrarfluotoacoftoic Acid (FFOA) ic Fufe and
Clamaby LC/W IIM t

119 lem|dtry » doaid oh «end tornimi matema« Any lampi« dui
turnitonimi m otta abatid bc bmiurdibuad tnd taanaiyrtd

11»  Aacaptaaaa Criban

I.'i  Oibi—nyra — lahawi jmktii dccjlif Iqua )ti «i» b»w » paran
ti41]au. Iba Ill ra pocm mnmotcdi *><ba PfOA k ik . «Kit ttc
dmuhitr taAQd» aaa)in m aanbalonof&aataa diwuOt.
bfatbad Meato «wat aot acatara FPOA O Id vtli tretmr thac d» LOQ. If 4
bbak aaamiK FPQA at lavele pealar Uk i Q] ppb, dan a aaw blanb aanpla
—n beobaiaad Kd Ibaagua ld mud baia Kuailat.

1J) RaaovattatgdacooliflkKind M oli to<w OKIbabatwiM r*-1]JOH of
dairkmxm tablee. Iftaacavlvito Me «autdatta eoccpubla Umita. Uv
aadn talafamada atould b* m-aameaad.

13A  Acy aUkuta «aricad fcuad uW a tm iamal «uliar by uainiiba Hu*
Emr Tael, may ba «ciudad Aaa da oakuUtiao of <kc calibruiua curve.
Hattamr, Iba Mal tambar «/ calibrado« K airiidi dial cnaid ba «dudad
aaa o * oteara 20¢ afdu malambaraf«andada adecuad.

1JJ Tha sartaWaa coeAlotaat (X) fbr Mitran« cwvm poanaad aaa bc
0i.992 (X1 bOJdl). W aadbndaa maula M aauida h a Imita. lban
tppmprfn Mfc aal ba alna » adjuai laiam ini apctition, tad iba
Kadmdicrac rcraraatm aficaptoiuaald balanalyaad.

136 KataodM taaaa baramtc om 4duit Kd eerapht ota oat drill mora iban
14* «nddam acabtialm If rattatiaa data drill acocada Hila liara abbin
k «alyicalmaUna daatanorbaaoulyacd.

141 UaanatoliraO ftljua(aan tataulaedaaaaam afPfoa twndOa
baaad ac raab anui muia ha itoulad ama (locar ramoneo pawiaien)
~atoard by dtabtma Lyox aoftoan pteya:

FPQA Ibaod lu/uL I» IFaatama- ‘-*—11-)

142 \fteito Maialai taMlioile omeri da aneard efFFOAfouad lanital.»
«'liW H

ITOAfeimdCKblragna touadfarnm n.lir*lvA*Im L), DU
mola «mimen

DP-H alarby «Alabito Jlaai <buna wwdibUeA ifoacaaaaiy

Pagt43 af63
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Interim Report #10-Analysis of Fish and Clam Samples Exygcn Study No.: P0001131

Bxygon ProtocolNumber POOOI 131

m)« mymm-f> - a . vaooir,
| " ‘" akalvhcu..«rruop
Mettioilf Ao«I™i4 fof ic DiMrtilntScooiPirauwroocungic Mul (TFOaj J fim ml
CbmibyLOMVMS

JO Ntm l« fatIM wi*kam a w__i of PPOA prior » nineno*. U |
Iba fcUowiD*ou«boo » «Iw Itu (ho

[»mu-I"faauKoglp mmulyam UM Ooolwn]

Post440f6}
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Interim Report #10-Analysis of Fish and Clam Samples Exygcn Study No.: P0001131

Bxyica Protoool Number: POOOL 131

ANALYTICAL METHOD
MadwrfNumber VOOM7S4

Muvtfiad rf AaaiytU Ur AfllilirilM lloi of NrCucacctiiB It AeM (PPDA) la
VegNedai byLC/biS/MI

Amiiytioa) Teefeg Paoility: fix jfa i Ratteret
3031 lUwmbDrx
Sum Colley* PA 10101

Auhwo4 By.

Ll5f=|k— CMAL ----- -i0 jU IH
PaUdCouuly 1 om
TacJuical L<*W. LC-MJ, Bkyfttlw ank

,rftn Flaherty Date
Vice PreUtUrt. Operato«, Dry*« fcaaeaich

Toul Fay*: 7

Pag* 45 o f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Enyfea Protocol Number: P0001131

| ANALITICA!- M4TBOP

MolwJ afAnolytit fcc Ito Dawiniaoik ti cfNafjpacoamolc Add (Proa)i» Vi
by LCMSNS

Tt i ‘1
mdi by lt«b Upfe |
»pmrium i Panter (LC/MaxS) i» »

Ulm ,

Il Atayi oboarva cabIfecaanry piauteo.
33  Cmwb *» «dpnyita« UTOS bodon InkU ru «nydatatati farynpm itftay

yo toMfWn»iunM»<

31  Alta< 30|«(tMIMMvX *f PtoMtlo«.

3 3 fciy bi «hokdbi pwfm il bafcrocando« Plan dw Nm templaia®
Uto pomoar mi hinipidai wikdrrlaa Plato DwvtonyXk I» «omoinan
mi Imn opn i« tm u if ovare** = »«0» fot flatea dkaidt
whblfeiifei Sao) m i phea dio mtplat lo boma «o»«» nuil ihm of
ataban-

13 | eooli aoOatiiao paooodino »411 bo poclHad k Iba «oaopim* pio for tbit
ta ita

40 »afean todlitodood«

41 W tan-ilKCpidt

43 AcokaomU-HTLCtraJ«

43  Coat«(130-400ninfa)-disipada
44  Hcanal - K7LC poda

43  Silaayol«0-200aaa”-Hoadtapnfc
44 HotiaB(«0-l000oaob)-doaaata
47  Sipaaclaa IC-NHi - »afean pida

41 |-Ootaoel.HnCpadt

4« UAacorticadd-dafeanped«

410 DtotdiyblirMMaian»« - «tajan pida
411 Tabana- «aa*Mtpodo

413  Imommio» >nOa«i-ACA, tildan Onda
41) Nr«o... ruada Aak-MpaaAtbfct

50

51 A Uffa parbnaaaoa Hpk ah— topfeh cipbb of pumpin* p o i
Botana GQOddtd «M o nrlobla rotuna infense ap4 U ol kjacun* 5-200
bLooantoaed loaln din Mmoiyim moli (L040/M 3j.

5) Ad«vlooaoaollaotrawtaaferpaakiaaap«lioaaadquaabtaiioo.

5) Anal)lkalbofeteana4bk«fnodialto 0.00001 *

Pagt460f65
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Bxyfco Protocol Number: POOO1131

AfULim CAiMTgBOD

Medié ofAagiyrt Krim ntfim anticaio fPrfluojooctancic Acid fPFOAjin Vageianon
by LC/M3/M3

14 ILtfvy enpanttr.

55 125iL iw ftn*».

54 50iL di*o—bic polyproyylmetrmiriR nrtobe»

5.7 13iL fliy n ahkpofrpfofyfriwoaogi&po tubo.

5» -« fifa ti (56<MOOul* KKWOOULX

55  125-mLLD tt ntinw-twouih butin*.

510 2anLoln KPLC vialkit.

511 Dlipeaabl*

512 Amipfrd— f100-1000 fLanélQ.100 fL ). whfa dkpoaaW» Upa.
111 IfBwMIiOOmL)(SeHesmtW.NO57177).

S.i4 W mtictiae attic—

513 C—riflifa é&a bli ofofVlafag50nLfdypropykna «13000ipm

40  CariajjUpafhio ly t—
6.1  Analytical Coiem: PloopMaet? (Kaytlooe SetwbflcX I-1 mm * 50 mm. Sji
CM fct2505-052130)
42 Twnf— um: 30%
43  MeW*fbnan<A): 1nM Amoenium Am Mikh Wemt
M MobUnPtamtB):  Madunol
41 OndimiPrapran;

Pto* Rata

Xlb r G Mr) StA taiL/mml|
00 45 35 03
15 5 35 03
10 35 s 03
200 % 73 03
».5 45 35 03

46  Mfacftaa Vomm: 15pL (on bnfcnnaaad tona much an SOpL).
47 Qumtitate Patir Ama-arta— | atiad -d natWaboa mrva.
4t RanTime ~23iata—

Thaabra eonditiac* an intandad ai » guidi md nay U cbanpad in ordnt la
ofimina ih» HFLC lytaw,

70 M3/M9Sy«tia

71 Mod« BlactioticiyN etactvt MOM BO étm ordm [fit*13-¢ 349nft ftv
PFQA.

Pa$t470f6i
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exygen Researoh

Exygea Protocol Number POOOI 131

Matotd Nunter VOO0 TM
ANALYTICAL XETHOP

Malhol e/ Avajyil ter Un Oetemaiiaoon afP rfiwnooctwie Acid (PFOA)». Vernation

«9

9.0

by LGMS/MS

Tbh*obonM otetten«« Imanteda*a |ei4*M dnuybo«Junf*d In ordarto
«ptmda* fcoMKMS ayvten.

Rw firati-o/S ffaioM
11 Mobil*Ttnc

LM 2 mH Muxwdiin ocoom in wam I» prepared by ateUR* 0.154 | of
tmmmeém m e » te OO ML U w¥ir.

U labeeten Solution

121 2% acecafateMid in BAOMUD i* prtpved by diaaolvinc 2 1 of «acortxc
andin 1000L e iMkasoL

1.32 30% DinatkjldteMomtiteto in totem* mpny ed ly brinjpnf) mL
ofdteMteytdkfctofniteavtoaffBal velwiteef)9icL wifeuluOTt.

Atom *voltnn**te*y b* pnpamd.

S iM torfte fm te
91  SMdMdSttKtoTartl Acatktt Motten

911 Prepare t« M k aotattoaof-100 ~ftaL tfPPOA by watching 10tu*
« f analytical ttn daU (oormctod Im jw rily) and dilute tc 100 mL wnh
mtihanal te t IXSenL LDfB bettle.

912 A 19 tertofcmtoa whdfen aflw M » f f * a by briefing 1
«L *f te* 110It#toL Boteaten to e find volume o f 100 walla m«A»*ot
tea LU biLLOPBboote.

919 A (Xl pgtoL tertaHrtoinn aotedoo o f FFQAiapwpared by toinpni 10
mLefdw 1.0 pjM L aehiboomih ilw lim * af100 «rite atitoaal in
»t25toLLDFe boote.

91*4 AO001|i|U fMdficattee lohnte« oi PFOA te p«pin< by bnftgwg
10 ML «fte* 0.1 uteteL aoludon to » final votant* of 100 wie*
eetenm tea 123 mL LD H bete*.

9.1.1 Tteatof&MdfcrtUkatiaaaoittitaaiB ratob* taamdmaraAtfacteor at
appaoaiMBtety 4"C and are nabl* ter « maxinun period o f | monte«
io n te* datomipreparation.

92  Standard Cabtetoteai Solution

92.1 LOMS/M8 ctefbradon «tendante ae |—f n ail te piatiuool via dilution
alte* 1.0 pfbel fertiAcatioe toiutfcn.

lift *m’

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

Exygen Protocol Number. POOO1131

| ""aNajLYIUAL MIIlUOD 1
Mitoduf i&ttaD ~M kialion ofParfoonwcteok Add (PPOA) in V*jmi‘cm
byLC/MS/MJ
1Z.Z 71» Mtowkg le i Typkel wm plt: additional eaneetxmicMu nuy be
peiMMdasM idii
como—tkee f—I
*TPjidfa™*B  VikfiM OUuMdM Cm m Mc*
w— AT — jar— Qs
I.f 25 ].(D [e]]V]
19 10 100 001
o.M 10 100 0.003
0021 10 100 0.0023
f.l to 00 aml1
0.003 w

! 100 »_««
9*b*» a caJWuM «IMdkde k 125-alL TDPB narrow-moedi boni«
at2*C I» S*Q KU» ill moatha
9X4 Afc«UP«mh— md unnratradaoaafmndardi nuy bo pteperrd aa

ICC fit*i I* if
101 Kwb boMbof wtplia «named (typically 20 or leaa) mtiat include « least
4M mATTI* aokroJ and Mo uclmeed oonuolt fortfied at known
eonoMnatiw fleheenbel apik»)to rarity procedural recovery for U» beech
10J K fdm» m for field Md labariaary duplkecee end spikea w ill be specified
imin i quality aaarato* plan feeh it projet

11.1 TCalafc 3 g ef toam aatnpU kao 50 mL polyprapyieor centrifuge tubes
(fortify aaseeded, Nplece Udand n k well).

112 Add 39 m! of«weudirile aad kaioa oa awrist aotioa abetter Ibr -15 minute*

i).3 C*4rtfega (fee 90 mL potyprosylMr «bee eoauiabii aaraefc at #2000 onn
fbrrdaneaaa.

U.4 2ackmkoMifeaM JnbfeaflM dcilM iu the pcerebaped fluke.

11)  Peak the 20 mL fiJ t tobea k mgMtice wbb 2 g flarml. 2 g attics (U |
«eben. Md 1| LC-NHi Coediaia« the roll—ma with 20 aiL of methanol
£na 20 b L ofaoetootfitUa. Dteovd all weaboa. Do noi allow the column ia
*

IU 9Umim daa 12S mL geeMwped Oukt by nnaing wirb I» JO*
dfaadbyWiehlaroaUaaw k tokMsesluCfee. Rinse (be lleek whb toluene one*,
followed by nwettanel (fibre» lim a). Dry (ho fieeke ecrapUeriy before uee,
either by rir-dkyieg or with t atream e fmkofeiv.

117 Deem foe extmet «a to meoadiaaed SFB eoUuaa teed inside ke mouth o f
the jiver akyeil Beak. Collect be skate in the 122 mL sHaoiaed pear-eimpe
(Me.

Pag* 49 ¢ fOS
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

B xytra Protocol Number P0001131

U M hwénvuoci7u

1 aw »ti<m.mitm > 1
Aualyta for (haOMmUmiM »fFarOuorooaucu AmJ (W A i nV,nuMn
bjlLQMMa
11.1- AU4aO .«L<rfiMUni>»Tma»— p L.i. fru ttin i. franto.

113 Hube*« wupleieslu fcr-16 eieuNioee writir#w i«e*akr.

liti- Domai Lh «tuetOB» dHtn SPBcOlun. Coltaci (la aiuitt into die
\ NM p«rchapad tmk «ad Bambina wfch the «luam torn dH inJail

1112 IHM IM toroogb U.I1 M ailt

tl.1l AM 3-4 topa mt lo«Unto to lba «ohm ia toa par topad flask and
awporoltmratoiead pww m uaiajasaury tvspocasof (at <40*0-

1114 Mato toa flto votola, by addisi 2 mL o f2% aacortlc acid in matoanoi »
toapomtomad doto mA mHrtto mhMisaolv«.

1112 TVmufato «tocto lo HFLC viala «m p topaaabU pipeto

11.14 Attlya lampliaitond ilntoimny UVMIAVtf

120 Cbrafaatofnpby

121 bda«*a mmoamaetoafm * otowlaidL aeeple ed tortiflad «ampie imo ih*
LCto<S/MI Qffima. A «UbmHan standard imito prosada and IWlow all
m alyail tompha
; »a fisnimdsafffO A osempeaiing to to boto (lvo crm ari aantonaraiian lavala
amai ha auJitdad saaa anstytiab «ac
+ 1*3 An «tot aio of «bacato esitato» Maliarda ma« be tocludto « ito
b*taa*g «d al toa aai of a «ampia «at Extractad «antodi musi b*
lam panai btovmm rmry 9-10 — ¢Ua. Aa m attarudv«, m «tira m or
«Mamad fsltaHIna standard* «ay to Iniootod « Ow beptoii i of a «ai
fotmmd by «tortai catiteada« itandaids Intorapcnid tvtry 9¥10 Mmplm
(toaoccunt tor a aaacmd «@<of «Pacad standard«). la etOwr tan. espaciad
caltaatm atotomds mutoto toa filai «sailato ¢olacto» io a «caspia m
124 Uaa knaar «atomi marna far quaatUdori. lim if standard ewvsa a*
pmiratod tir tot« M lyitiy (tosarrafraaaiooustai Irti m ail)ciii| afpaak «ma
to » «Uhcartoci candard canemeslod utong Maaalyu 3.3 (oc equivalenti
«tosse sytoam.
12) Inopi*rif « | ifeeuld no* «asad toamlato mapecaae. Aay samptoa tiuu
«aaad toandmd mapeaase abaald ba «Mtoar dthitod and reanalyaed.

130 Aoocpunoe Otaria

131 O mmatoy onto «bam a paabmi a dwthtoc ioo at 340 mnu from apanai
of 413 uno* Tha413 m parato cmiw puudi «alba P70A «ion. wtoila ito
daughterito <349 amu)wpwaala Iba Um a f«ardendioxid*

Pai* SO©/65
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Interim Report ~10-Analysis of Fish and Clam Samples Exygen Study No.: P0001131

Exygen Protocol Number POOOI13 1

1 anaivticaiterraop |
Maty>xo fAnelyai fir& eD ainniwdqoBfPiriW aeoctaiaia Aoid (PfO A)ia Vegetation
UJLOMIAO

111 Meda*MantaataatieiaaaainPPOA alenali rea* dtae 4» UX}. lla
Mak osannaPPQA a lavata »ulta duo 03 ppb,tta im tieni «ampia
nulb#obumUma»Prtinr  mmtm iv-vinHctad.

11J  Hmow«w *twafcol thikm mam «U >f&« mtM to b*t»«cn 70-1W%
twir kMwa vaimi, Ifanani afile> bili outaida u» Mocpuble Umili, the
mA»utrf AwidbaiHidnMd.

134 Aaj aliteaka modale Ithaatio ba > aatloieel ouil» by eaint ita Hugt
Boar Ttnt, aey ba adedad tea la gakulatNn oflta calibnton oeu
ltowear.la M i Manta af calbraeion lanHirda M noeti be eoludad
aaelM «met10H a/Ua Mal aaabera(nuakMti iqaaiae.

135 firn eanlarioa iaafficieee (K| kti cebhveOoa aurea paneretad ohm! ta
»OPPI (I' M Ititll If colltalia rea** Ikll onda ikdad limo. Omi
mtpKUriaa a*n anet ta tana a edjwt tananai opemion. ani d»
maMaa HaMimaiM ofaaapla ibouM ba leeaatyaee.

134 PaMieo tétma baaaat a le a end ampia muti eoi Orili aure am
+4 % «iifeia ea aelTboalm  IImarina rima del* eteaadeaielinii «ritMn
a aalydealM ia ite M Butba remaiyrad

140

141 lailbab IW f geniana talliaM ha m ria la f PTOA bum! (ia n”eiL,
ilari aapmk maiala) ita «aitai arra (lbw nomai«] paaiaiani
yaaMed by ita MeetLina eodtoarepro zia:

PPC3A kamd InatalLI - IPanh area- rinarrarti

elope
14) Uaela Mleapinpedattaa a eoaveetda «moan of PPQA tbund a opimL in
*MttPb).
PPOA«aad(pyri)-

Df- km by«Mckta Hadeetaaamadilata, if menavy.

14) Pa arepla M ied «ridi Mavi aaiunw al PfOA feiar a actration, m
da fcOoerind gaarino a aalaaleada panaimoney.

AeaovayiX)»

[a alaalylafeaadUM]) - enalyaltiidaoanOnlin o lili
eailya added (n*H)

Pag*il ofii
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Interim Report #10-Analysis of Fish and Clam Samples

Exygen Research

Exygen Study No.: P0001131

Exygan Protocol Number POOO1131

ANALYTICAL METHOD
M tftod N iaitar VQOOPIJ

AMJpbfartoft'UmUuulMolINrfIMroMtMofc Actt(rPOA)Ja liaadl

Mm w 11U nrfry LC/MS/MI

AMlytIMI T«adof PraUty: Batyiao RaMirab
3W HHwrdiD**»

Stac«C<rik#p, PA 16WI

Affeov"By;

C-JiL
Pul CcnwUy | —
Ted&ucal U m itr, LC4Q, Bxypn gm infc

o/ln d-1//

' VienFreda* O pnkm . txytm iM w t

TW PIgM:

Dot»

-*AA

Paz*S2 ofdJ
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Interini Report #10-Analysis of Fish and Clam Samples Exygcn Study No.: P0001131

Exygcn ProtocolNumber: POOO1131

C O ftowE MatMC NUVHT VIOQI>I5

! AA*LynCALMETtt08 |
Vaikid*Ajaly>13fodM &M D iM iM iatK iJlu<nQ caaaKA<U (VroA) jnSmtf
M m >iLhmbyHavana

l«  Supe
~i-t TIVLilli Il nilninJ fu (til jlililrn »1 i ninna in iT|nr.... nn
ard by HI* M r— n liquid Otw lugie pfay wwqiU to a tandem Mau
Speesratraie Detectar (LC/M8M8) in hm B«cant«] liver,

20 frry

11  Ahraj» ebtmve ta it laboratory practice«.
2J  Conraltita *prapri— fatfM befarahittin g «y chemical fee proper u ftly

30  Sample Requirente®

11  Atlrarl5gefteetwtapiibrow tim

12  taephe abraU be procurad before «Melici». Ptaee the frasea imnple in a
bed prooeeeorwA heraeprartc with «fry lo t Place lfae «emplee in conminen
ad lerae epa fai baa atara* evaraigbt I» allow for carhop dwania
«bittataira  Seal ad piece foe empiee fai freon i«orape until time of
aalyfoe. Abmairiy, Ifthatia m trauilldrat anoratof «ample Mece than
3g).then no peooraelag it M reewry ad the am ple can beuaed aasupplied

33  Seraph ealotaira proendaree orili be «pacified in the eeeqpliof pira for this
p«yact

455 fteagrataradtendente

41 Wera—HFLCjede

43  Maffammi- KPLC pada

43 Acetonitrle«<KPLC grade

44 AametaeetAcetate- A.CS. Ksafrat Orafo
AS  Nritomootraaie Add - SifpnakAMKefa

31 A k> peforaran» |*Id ebraraetagrapk eapebfo of pumping up M 2
cahoraa equipped e rf* a variable vallane fapeotor eapable of injecUny 5-20(1
jitrerartarim ira«rai Mem fryiin fiei (tC/MEMQ.

32 Adeviceteoelhel (tardata for paifcfotagraldco and grandtatten

33 Analytical balance ««pablaofnadtag le QOU00L g.

SA  SéidL ditporabh polyprapyfcm orairifogr tab«.

5 3 13mL «apciablt pcly y gyhne oratrifrige tubes.

36 Duperabh«empipen (50-00nL. IOCMOONLI

37 125»>mLLDPCn«nm etetah botile*.

31  3mL«leer HPIC virikit

Pago S3 065
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Exygen Research

Exygen Study No

Exyjcn Protocol Number: POOQ 131

Bxypei feMKk Uiiii iUMUIVWiniIl
|

4.0

70

' ANALYTICALUITMOP I

M «MrfAa>l)«i<lbrifa>D <uanluttia«rM li>inoctuiH c AcM(7FOA)in Small *
M 1

110
511
511
5.1)
514
5.15

hm llim brLC/MVMi

AMtppte (ICDI0ADitf. and 10-100uL). w tttV pteiclipt
WaMraSapfekVirit« (I[)C Jlirtc ailri4 p «

jUu vacte te ftid

T liM iiH r.

Wtiai-oailbote ar.

CtO rtthfiwyfch ofqifwiag 15a t po)y»copylo»M iitlo s i 3000 rym.

Qmmfpjgkk Byate

41

44
47
33

AootyVolCaOaw fewfihm R1 (K*ytano Scigrtjfic), 1.) mm >}Q mm. 3*
(TAtW OW niw )

Im+mmm- WC

Motel* F te (A): 2aM Anoncrtima Am Mi in Water

Mobile fea»<B>:  Mateo!

Ck*4tni vofnBiu
FlowXMo

m Ik ti) ZA HB

ao 45 35 03

10 43 35 4)
40 15 75 43
340 25 75 43
225 43 35 43

Joi«cticiVote: 15|4.(cw Viseted in atonch aa50»L}.
t~ifiiith w feafc Anat- ostanaJtfndort calrtncen curve
Hunlte r. - 23witiiHa.

TV aV*»aMd0fcM artbanded u i pride m i mojrV dumped in orderto
ophite to HPIC ayteeo.

M 10 AV «

71

14>4c BUdMOorayN aftftvrM R Ifte ¢, noortoriot *U -e 340nil for

fOA.

1V above oooditircti in bunded at t pridi and racy bo chanted in order to
*pate tv msmbn tet

/to ff 54 0/65
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Exygen Study No

Exygeo Protocol Number: PO001131

MCTROO

MKKad 0iAmiyte» far fiw Paanuiaalkw e fVwfhofoocKmok Arid (9FUA) rn_SouIi ~

Mwuml Uw bylOMS/MS

mpaitdoeofSototea

u&urim

1U 3mH — whn mm» Inwtt» la puparad by addtaj0 t54 t of
PIME— IM M » 1000bL<fwt>C.

Altefuaa veivmea may b* pmpeaai

0 SwMN ftrttin

.!

9:2

StmdaH StocfeVarttficatian Saluiim

011 taperaattack n M miof-100 ttftaL of PFQA by wailhin| 10 m*
«.rmlytkai Mated (tmitud iW purity) and dilate m 10C nL with
TJdhudha '2J-«LLD fftbo «k.

11.3 A 14 #fcal kmocadan teluOeu cfPFOA ia prapurad by tan*«* |
uL ofum 100iipftaL aoludon » afloat volume of 100 wnk «nuuooi
ia» 125tel. LDPB bottk.

9.13 A 31 pfftnL featiietektt Mlitean at PPOA ia praparad by hrinfinf 10
ttL Wtba LO» |[fmL aoMtioo lo ftfinal volume of 100 will) im iterai in
ft 125»LL C P ltend*.

OM Th#«toAandtoerttneiio*aolutteoa«« t» t* ttoiw in mrcdigexakx al
appffteteiatey 4*C «ad an atabie ftr a n u imum period o f 6 montte
Hm tea4Moofpnpanduu.

Standard CbUhntka Sohdaot

CJ.I LC/MS/M3 oaUbndonite d udiftn pnparad In methanol via dilution
«TdwaipjulL JtaUkfliMin W m
lita ftlowtn« & « typical «ample additonal eoncantatiooa may te

peaparad aa needed.
Ootimrteaa fatal
ffF ate fifttiaa Bbtedio Caaocnmion
SohuiaaCnataU <PU ~taU — .. iiteW .)
100 i w R
00 10 oo 20
too 10 100 10
|9b to 100 02
21 10 too 01
10 10 (€] 01

at1*C la 4*C up la rf* mouth»
912A  Alternate volume* and coneantntiaaa o f stanrfanla may be prepared *t

ftp* aft

Page 55 0f65
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Btygcii Protocol Number PO0O0113L

migpatmaap* VMDITfj
i asalytkal M rrxop

Matt*« oiAzatyail tora«D*<imi«ad®oof PorfWooounok Add<?FOA) in £mB
MammalLIm by LCIMS/MS

140 BambSaiUp

101 Back |[M k ofmagim beu—ad (typically 20 or lam) muai belud* bi Wan
cm uataM «atol mi lwo lamuaJ Maooli IU tilld u known
ameaM loM (tab acolmJ apba) lo vaviiy FOMdural rooowwy b r ba bMck.

107 B*gmraman» tar Bold and tahmmnry dapheamam£ *ik « will U ip «iw
.ta Iba quality aoaonnuiptao ta ibia projaat

U0 ImfWIOMMa

111 Wailfc 11 o fampta tato 1 50 mL potypopyliM canmAma tabo» (fonify m
Mtadad, mptaca M and atax wolQ. Mola (hat ahantat* w w jhti o flivor may b*
mwweA itapmdBM « *m m “ta ata» i*r «as.

113 Addwas** Mmaomptatarttool*© )» «* iQmL

113 Wana>aaimawaftauaU>Htaaaamloarfcr-l Etaauio.

114 Tnoaflf | mL of Mn mmpta uaaof a dt*oarila pipoM Imo ¢ 15 mL
diromblo oaotoflifi tub*.

Il J AAdfmLofaataaaiiiloaBdihakticr*OmimtaaaoBiawriaM gtiooalM km

lié  Ca*MAi#a b* tataa a<*3000zfH is r-S artrad*.

' 117 DomesUmawarEM tato+ 59 i»L dhpomtata o antifcft uba wd add 35
- mLofwatar.
U | CoaiUioE MmCu SPE oafindpaa (t * t mL} by yaailw 10 »L mattend

WtowM ky 3« L o fHFLC waiar(-1 éroptaac). Do ool loseolumnn» df>

IM  loodtteauplooEeouditauadCu SPBeaitaUfO. Diacord aliuw.
1110 Eta» wfth <2 mL of natiumiL Codact 2 mL of biuji* imo a graduated

I5m Lp~f0OpytaM oaD E rtb|oftibo(fjuivoatm aw2m U

1U | AmbiEocaamplastHtafotaetacopaayLOM8/MS.

170 C fcw tamapky

171 bgaattte m m ammmto f«aoh afcmdM, amapta «ad Ibrtifad aunpb into <+
LCIMSMB gtawt A ooltartiM aswited muta fremd* md fallow an
mim d aafffi—

122 StaadwrtapffFO Aonm nndim oH — tflygcow ao oonoanimlon W vtli
amat W tactodad ta be analytical m 1

IX)  Ae ante* aalo faoMbrati« atandaada muaito iacludad ta ho tegm niriand «
dmand ofa carayla aat Btaodud* muai W mtanpmood teiwtan ovary S0

A'i miallarmlivo; an om i* aat of caiibrotiw ataadarda may be

tajadad il dm Mpantaf of E am fwWlowod by calibrate* atmutank
taiarapanad army J-IC amnpteo (lo aocooitt tat a aaoomd an of aiandardii in
*Mmr c¢m, calibration «muted* (Mat bo Mm Eml and lia* injouiun in a
sunptaaat

1X4 Ut* fiooor w ind curvao tar ymman Girm  Linear standard carvaa am
to— *ad tarste aEolyta by Uoaar mgroaaltm ataaj \J* weighing ofyak aw

Pox« 56 0j 65
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Exyjen Protocol Number: POOQ 131

bribaiMitearV000I71)

1 AhALviicu.» trrH o>

M atedriAte »tetetell>a> «iw tette « fP «rflio « Ticrnnolo A te (frffO A)iii§ *
MaoMHiLivw by LOMJMS

a«alili JteaLyroi J.3 (or «Qotvaleiv»
e ftW M jM k
H i taipla nopcesa ihoul* art excoad «bedani N “obm. Any «triple* that
aacte banted foy anaii dwnU be flate ¢ ditata* and nanelyzed.

130 AccaptaoM Crdaria

131 Ctaateopa« matabawapaaaofad«albtar ma al 369 amu fa» apanni
«f4)} n i Tho413 umupinot nncr«ponda io te PFOA anion. wbils ihe
riaghnr éoa (349 mbm) wyw iw ii Diolo « ofo tte * dtoaida.

M I Mdkod Muda a ia aotoocted FPQA « lavatiinalar than te LOQ. Ifa
Unlc ote il« KPOA « lavalip a ia tkm 10 op‘j, tea amw blank tampie
miaiboobiaitemé the ente aat ostribo«*«ainotad.

133 Umor i« ofcontrol aptoa «xod mute y iw taribobrinai 7<M30H of
teirksrw » vate*. If a«onte apte fella « te d i (Kiacoaptable Uniti. the
abte aatofmm>In teuU baim m 1 Aaynono «tk* oyuidc 70-
130% dwuU ba m telad by te aoalyal fio deteneme if ra-catracdoo io

UA  Aay calibratiao «aodaad b a i io ba a «ariatiod ondi« by ueing (he H*pe
Bbar Tasi, «ap ba « ¢e ad te * (ba eaUMktto* of (bo «olibnoon cerve
Ibwwr. te total naaaW ofotlbnten abndaadl tet eould ba occludo!
mai«A«rate MK o tte Mainuotarafattenda iniocbi

UJ Dm ooiwlatioa aabBciaal (R) far aalteabaai orina gaaantod nwiat be
90.993 (Rl bO .tt). If cabriioa malte MI «iride teee limi*. bea
gyrupriab anpa «aat bo (aria « «(feti teririant operaiwn. and ihe
ebatedtorte «tao« «tofaonpbateuld bcreaariyte.

136 Mriirim te « barami dantedi te ampi« mal noi drtft more ihin
¢ 4* ritte « aaalyboai«a. tfreiamiuu timo drift cnoaedethu lumiwithin
« anafjaleaimmA « te «taaotbananalyiad.

149 Calauladana
141 Unte M ariniapaadoalo calcatacte amouatc/ffOA 9°nd(m optnL
basad a* pad «a«) uaia| te «andari «arra (baiar ragna«*« paraiaaten)
paanrid byte AteiLyn aoftwanpopm :
FFOATrite (B |te L )afl L* DPt aliquot frcior

U fmteaorbyteaite te te i «luna wmditute, ifnonraaory.
Aliquot botar- 10

Papéef?

Page370f6S
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Exy|«n Protocol Number P0001131

m«EM X< w iM i.vniiii
| ANALFICALMtTWOC

MedBdrfAM fcnlianbtpMiitoIM BaaarN rfim ow M ael« A«ld(W O A)InSiiuill
Mtouu) Liverby LOMSMS

KJ Potwtolm M M triti bwuo nN ot* gfPPOA prier to «roctfon. uk
4» Mheiréttor« U« t» «tallito»[1» i» M tm vwy.

bM iy(»|>

IteolM maM IM epL) «— ly» Bund le cannai(m onti)
aMlylMritaddVW -} *

143 Utoto» W tow iierpwiini Ipcmvwtto» »munioff f JA tmmd in nipniL to
M diM ).

pro* fcM (h*) - mmiitoriiBrtiL) » liai reta» fmlLil
tom ptawtotfk <t)

PagaM o/U
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ExypnProtocol Nucribar MOO II) |

ANAImCAL METHOD
VMOI?«

MatartafAulpia hr ha Daear*adee ath rflw rw w Ir AaUu (PfOAlla S uit
MuaallamabyLCMIM)

AnafyScAl TaacSisfaculty: Icytaa Kaaaarch
303» Paaaarch DWva
QeCaC U hfiL PA 1«<01

AppAMBT

iri=A—C.~ILa _ LVIu/0o'<
PatCjwpoBy p— Data

TadvkalM ar. U>MI. Ity pa Raaaaidi

aliL A éju
JmtPlalMdy
| Vjo* Pnwklaoi, Opwetpors, ttjgm Mmamdk

Pag* 590 f65
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Bxyaen Protocol Numbx« 1*0001131

Ycmm* \AOITU
| AtALVNCAIL M ITMOP

MitdtodolAal)l« 4« It« tNantuiGidan afNtioorooctonole Acid (ProA) JaSmil
M ainaiSenn» by LC/IM8MS

Tbb intend tow be m pbydfer ft* IsaMm and qw«ftte<fcnerpertui>iioaano«

mcid by HM» HHmmoa liquid Cfcrwuwtnpfey * a taadam Maw
SpecfteoM«w On oacr him ail manuml earaot.
10 MMy

21 Ahmyob—UVeaaJbfcbeanarypmriow.
12 Ctemktee nnmprimMSDJ betel bandliaf anytecmical fer pop * ealcty
pawmmrirau

30  Sample Itetywenant

1.) Allem Im LnfiaetM nplaferaM ien.

J2 Newagtefu iw jiij toneeded tor eeewaam pin. However, frozen «arum
anptaiam e atewad» complmlyihaw te ioohileqim m w beinre u *.

33  Im plamOndo* p qceterw w ill be eped ite m tea aanpltei plan tor KU1
pul««.

1Q  ««4ft« «4 SluU irii

41 Wator-HTLC grwWo

4] Midunol-H7U ru4i

4 AwwMb-IffLCp*

it AoBMdiUKAMiai-ACS RatputOnOo
43 rm*mncMmmr Ao4 - SiyuoAMriM

30 hnm at>«U W |

31 A high pdbnauc. MitO ctaauautmO Ctfitbio of ponuauu vk 2
otuau ifiip iil «Miftvatoklc «ulano tul«tor MfOhto of iujocun« 5 20>
y I nuftftrftil it i m | — >k— «iiuctu» (LC/MS/MS)

SJ A Co«« to Mtiftolto« 4 «, far r«ak tnUpulion ond ouftndMion.

33 AmlpmIW m upt* ofnklim »0.000011.

>»*  300L jiuftuM ftrolypcoQyl— WBtofcn tub«

3 13 n i 4ift»Olft4l4 B typrryyimm o«jftn4j*« uittoft.

34 1toQOtftlil, «inafiQ «. (30. 100ul, 100-2Q0uL>.

1 UsMMronioioud e,

3J 2» ieUar HFLC «ill ldL

j,9 DbpotoWapiyte

110 Aitoopipad» (100-UHO pL and 10-100 pLJ. wite dkpoeihlc ripe.

Il Worn SepPakVa»9oc(If) C Il SPEcwtridpn.

112 Brtmm M iM |

112 Varw ax

Pla 2rf7

to p 600 f6S
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Exygen Research

0.0

70

10

Exygeft Protocol Number: PQOOI131

VDOOI7«*
ATWVnCAL M1THOP

M«buJ <rf fo» U» Dittrm autiaa afPirfiaocooctinoie Acid (PPOA) m Small

IbyLOMSA4$

J.H
US C«nfrtfiptttpiU « «fearing ISraLplypriyytaim b«« it 3000 ipm

Ol\gmiy+ta

il Aulytical Calubt Wooptami IP (Kayttom Scientific), 2.1mm x 50 mm. %i

<T»fc *2305452130)
42 Tmpmon: XTC
0J  MobkPkoM(AJ: | hMAo BMBUBAmatait Whh

¥4  UIMUrw (B>: Uittmnf
55  Gmcfatf Program:

PbwRm
fima/mml %A 5kJ Im I/m inl
00 03 35 03
14 45 35 0J
10 25 71 03
200 25 75 03
2u 05 35 03

*4 latoegtoe Vohm ISpi(ow\* mommito« muckm 50u
0.7 Quartata; talc Ana-mom *i mwlard oritaetum cem .
41 SmxT 0« ; —23 miaou*.

Umaéeen wwtidow e0 dwm*d a agtidM nd mky b# cAmigsd in order »
eft«dkE <eHFLCejew t

MSM Sy«

71 Uo4r EUettWFay N ative MEM moie, mwihortiis™ Il-» T 0 Itiv i Ibr
ffOA.

Th$ ito vi oooOiooo M io fdml u t faida «Ad nuy bo ehaefod io ordir io
apOraxiUMSMSonn.

PnpmlaairM udiai
11 M etti* Domi

1 11 leMewwieieem ie fa wemriijwoptted by eddins0.1S4 sof
mwnrmlum K M k hi 1000 mLofwmw

Anaramivotame*nuy b* pwjwrwl

Fagw 6/ 0f6J
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Interim Report #10-Analysis of Fish and Clam Samples Exygen Study No.

£xy|*a Proeocol Number: POOOU31

MAMNuo”*VOdOTK,
ANALYTICAL method

tfA uiyri« for th» Deunefautte e /ftrfle e iw x tte tf fe tt (PPOA) in Snull
Mmbih | Seum hy LC/H3/MS

94)  3\mémtnnmnHm

9.1 Icteaid Stodc/ terifictec SohUte

91*1 Pnpwe«ID *e» *i«isf-r|Q O nj*a,sf 9FOAby weijhins 10**

oimmiyMcti te lted [oomeiM for purity) and diluN to t00 nL with
i mette»!ia e 123-mL LDPK borti,

91 J A LOJi|W . fortluedo* »oludos o f PFOA I» jreperN hy bringing |
mL ofte 109uttmL te te » io »fite volonte ef igo with evteMi
U tiM if, uw Wur»

91J A 91ffte . fortUcfdee »ohrioo affPOA »ywyw d by brit\g” M

m L ifte 10MtaLaohM »*IU *J vcleraco/lOQ withmwtunoi in
«US b L LDPB bodlfc

94.4 Th»aleckte foatifoette anJuboee at«lo be etored ta « t*fn%tnux m
«pftetetey 4Cte m stete fort maxknuM perte »f6 monte
te» te 4m efifip —iica.

M S tete Cefitette fé te **

»21 LOMMfIteforete «terniem oprite ia nwafamol via ditutio»
ofte 01 pftaL forUlaert« estate.
92.2 Th» foltowtaf 1>t tyfdcd «uapta eddlirtote ooaocntmioa» raey N

, pnpped »» Bteed.
CteMsEndte e F58 e
wifmituam  véte* Dilute ie CoM entitte
OeteasteM.)  («U (erid
100 39 10» *4
W 10 100 10
m 14 190 10
J* n 100 03
11j H 100 0J
14 H 190 01

Ti3 Sm «icailbntm jjin £¢é >m123-»vL U)P 8 narrow-mote) holtin
M2*Cle 9*C, upto «ht« te *.
92.4 AMmimK voUm i te ooGoeatmUenao fattesri» May h« p*eperei as

meste

o0 techte Up

UM Imb betarfw fl» »smote (typéoity 20 or te») muc te ilte »t Im«
tm M Nte aonte te te» teste omirok» fontted « known
ooMXrtraaoo» (Ufa p te o | "At») to verify préteur«) iseovsry for te bewh

102 Requirement! for M d and teortery fohltet» te spikaa will be ipecifiad
iate quality aeemiee p lu forfoi» project.

rar *e(i

Page 62 0 f65
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Exygea Protocol Number: PO0O01131

fOQU IW Xt Mua» « V0001714

| AW AtrnCALMITBOP
M at«I<rfAiriim Ibrik>D M nB>uijaa”M wim «ni>w AtU (rFO A)ifiSaull
Mirantim ty LCM3/THS

11» rod)»

111 Mww 1l«bL»f» Ii» M ot<OmL polj Enn'lm fu n lftik« mbo (fanify
® dmM.npketU «d ab m UX Wo® duu b cnu <raluma of leruni
mtybomm* n i dopmdanm the ewayk **« availed!« for um.

ir2 AJdM aristto inapt*forafoul of200 |. Cand|htly

i Vorte*fo r-1 Mcmfe.

U4 Trwttm t uL of it» wyW via* * «ap<M«ble y/poni late a 1$ *L
T TTVH M feih H tube.

H i Addi m |ofeMtoaibiw cad »hoio»for-30 miaialoo on awti«-*ctioa shaker.

U4 CMdfoitfoofoheo«i-3000rjw for*m iaaiei

117 Locaw foe nyinrint ¢;Mo* 50 mL dupoubk ocoorfufe tube ud iM 33
»LofwMecr.

HA Cbodhko foi C» OT entdie 1's « *<U W pwtiH IQ mL mtihwel
Ibli&wodVy JaL«fHFLCwoio((~2dVQpfcee). D* oo< k «olumn ran dry

iU> UaltbemptooaoondUtaMdCulFE CMbidjc Discardehiaie.

LW EhCa with -2 mL ®f Mtrtbaaal. Collect 2 n»L of eJua* * graduated
IS BiLpdlyytopyfoa» cantrifop tuba (I& al veluhm « 2tnL).

H.L1 /«ifllya eempleiu tiaideetoepney LOMSACS8.

3L0 dw a inyepby

U-i byactthembm —woto f—ch kmdard. eaatyte and fcwiflod temple into foe
LC/M2/MS o *m». A uMbtttigo f doid nonet procode end follow all
iatlhak mmu |ili,

122 Staoderde of FFO Attircapaadlaito u keci five or non ooneoftintLon levek
«actbeincluded ienaalytitalM L

123 Aj eabn Mlo fadihraiian OMMbrth» oaiat be iaefodad k (ha iM finnin” and m
Ik i cod ofaample mi. Staadarda muat bo iatenponod betwee* «»ary 3-10
MO”%ioL Aa an ahomaiiv«, m aatin BQ o f calibmtiee «tandcrck miy O
injected m be boftanfaf of « mi folowed by etlbruion eianderui
lakrapcned ovary 5-10 aeaapko (to aooouai for O eeoond M | o fetandkrde)> 1«
ethar osaa. eelikntm Caateli amt bo (he Ant and foot isjecuon in a
unpie eat

\2A° IM Hmm kaodn4 ourvae for quantitaton. Linear fUnUnt curvvi an
ptMMttd for foe wwiyte by Haoar reyeeaton uobtfl I/x wetfKing o f peak ore«
venue oUfonbea standard Ouncantraxieo uciag M aaLyu 3.3 (or ogwivaloot
OOCOOMCIMMI.

)2-i  Saoqgte iMpgaae eheeld not w ood alandard reapcocca. Any uaiptw that
CKeeedsMadafdraeponMe Mould be fatherdihrted end ttanclyred

Page AJ qf'43

Exygen Research Page 126 of 132



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

Bxygra Protocol Number: POOQ 131

ftU«al IH»IA MtAKd »kWWr VaOOL7H
1 AKAtytie ATiw iiT iio»

ffS J?2 372J31IrS B553713 » 7K3CS6«S gl?A33TroA)i«ili5t
Manual Sam ky LCIMS/MS

111 Qwiwmywiawn Ew> »pwk o f« tuptow too at 360 amu from t paraat
of413 w i. Tto 415«M pm ) ngwrapmA to to PfOA muon, »tu* Lk
datt’f« joq (M9 «e«> raprarantato Irai* fevton drastda.

J2J  MafeOd ttofca sum mm comma FPOA at lav«U «eater than (to LOQ if a
Muk iotod— FPOA at kvili puto Am 10 pffetL. Am = now Wank
emplasrwttoebtaawdmJ to « **rt*« M \)*t toia-cxtractae.

1J3 lacramiraafacato!fito mdratoia qwka» m al to between 70-130Hof
ttoirbw w vtoira. V a uoartiul wpik* IUUi enteide Uto aocapubk lim n, tte
mtoamiafm fto Mouldto lamtmtod Anyami» «lite oauide 70-
PC% aiwuM to evtoeaied ky tto malyar m I m m im If rcratractia* a

IM  Aaytototm Amdacd bundtato a«w eal outtor ky rain* tto Huf*
Knor Tto, «ay to mctoM ton tto calculation oftto calibration carve
Htotor, tto total mnbor of mIM m «adarda dut could to ««eluded
mnalnutmooed 20H « fto load M ttbra o f«atorada oyntto

133 Tto ooctoUboo ooaflkivtf (R) to ealibraaea n m famrmtad mutt to
JOM2 (K] aasu). If nllbndoa Mtk» MI oulalda dnae kau. then
wpprapnata «apa mué t0 latoa ta adjuet tomunral operaton, red te
memtoda or(to relevantrat ofaaniplat Mould to ramtlysed,

13S Xalandoft tana» to m a madaiO» in f am pin mum not drift non than
* 4% «Uhls m analysed ran. If ratration tima drift aerada Ais lim it within
m analyticalran thantto aatm  to ranalyud-

140 ralralilinm

K1 Uratto AUoviai«qufeu « calculara (to amountofFPOA fraud (in nffm L
brand en pato ana) uehtf Ao «adiad curva (toara ra”aaclwi parwoaura)
Sananiad by to MaasLynx aetwara prafiraai:

fTOA toad (aiftitf.)* iEitototodlItoM L XDP « atow* lhaor
top«

DP - torarby «hito to 1*1 raluioa nw ddutad, |f osowenry-
Aligaothoof - 20

142 Par Maplm fecrtiflad «Miknown m a tt of FFOA prior to attraction, oec
to Miaw liiftotoion A cttipitoa Aa paraant (icorary.

totomry (% )m

[told maty*toad (nifaL) - mibao tond in control(flptoL)] k]QO

«toy« added (oatoL) *
KpTaaf?

Pagt64of

Exygen Research Page 127 of 132



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

Bxyfeo Protocol Number: POOQ13]

ItyfMEMMMk M iti< Kumt« VOM17 «

| /Q tivirnC Al METHOD ~

Method tf Am lyiia Ibr A t OwNwaiwdoa o fN rfwW w € iuw ic Acid (PPOA) in W I
UammJ Imwn by LCWS/MS

143 Ute * t JbUowtac tqiM6on io couvert Um «Dtuni«frfO A tend mn”mL io

PPOA IbuaJ (ppb) - fl

Pag* 15065

Exygen Research Page 128 of 132



Interim Report  0-Analysis of Fish and Clam Samples Exygen Study No.: POOOU31
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State College, PA 16801 Pax: 814-231-1580
EARCH

PRQTQCQi. AMENDMENT

Amendment Number 1
Effective Date: 01/18/05

Exygen Study Number POPP1131  Cileni Study Number e 02_
Pe»loM

1) Analytical Procedure Summery V00017B0:SecUon 9.1
2) Verification of Analytical Procedure

AVE\PfePTa
1) Add to Section 0.}: Section 9.1.8, Alternate weights of atandarde may be used to
prepare altemeto concentrations of stock solutions as necessary. Aftemata levels of
fortification solutions may tfao be prepared.
2) Low and high spMng levels of the aratytealor each matrix mey be altered depending
on sample size available for extraction andfor to cover analyte concentrations expected
In the samples.

RATIONALE
1) Htghsr concentrations of standards need to be prepared In order to spike the sample
bottles at higher leads.
2) The sample fixe svelablo for small mammal Iver and serum was smaller than
«pectod. Spiking at the pre-detarmlned lavala In ths protocol puts ths spiked
ooncenketlon towerthen the detection ImK. Also, the analyle levale In the ground water
samples are enpneted to greatly exceed the predetomtined spiking levata listed In the
protocol. When Ihe levale to the samples greatly exceed the spiking levels, an accurate
recovery value cermetbe cafcuMadforttwQC (ample. Htyher spiring levala In the
bottles e li covar ths analyts concentrations expected In the watar sample*.

IMPACT ON STUDY
The LOQ la 100 ng/g for a 0.1 g sample of small mammal liverand it 1000 ngAnL for a
0.01 mL sample of smal mammal serum.

Higher level* of spiking for the water samples wit ensure that more Q C recovery data
can be used.

Eff***«*«»

Exvosn QAU Review |tf o tU iif

LIBRARY IKWH0012JM » v ... ADMINISTRATIVE FORM
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State College, PA 16801 Fax: B14-231-1S30

PROTOCOL AMENDMENT
AmendmentNum ber 2 ftoolaM
Effective Data: 03/07/05
Ex>v®r Study Number P0001131  aient Study Number None

DESCRIPTION OF AMENDED SECTION
1) Report png* 11 of 05
2) TestMaterial*, pepe 8 of 66: PFOS tranettlon monitored 499 -> 99.

AMENDED TO
1) Instead of one Unni report, Interim raparla wAl be issued.
2) PFOS transition monitored may alto ba 499 -> 80.

RATIONALE
1) Due to the enoearive atoaa of toa data seta, Interim reports will be Iseued to altow toe
dientto receive data In a Umettarreeeen 's's*»«™* et/UAr « r
2) The AP1400U LC/M4/MS systems dataci the 499 > 80 PF/1;, ranriitors with greater
mensWMty toan toe 499 «» 96 transition,

impa5t5n study
1) Thedentw« be abta to wcalve and revtaw the data more qUeMy.

2) The 499 -> 80 transition can be detected with greater sensitivity; giving
bettor ohnxnotogrephy.

Exygen CAU Ravtsur.
UBRARY ID: VOG0122W I ... ADMINISTRATIVE FORM
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W-HI-tM! Free-IffJTON SOLUTAONS IS T14 P.00YV1IM F417

305* Research Drive Rhone: *14-272*1039
Stale College, PA 16801 Fax: 114-231-1560

RESEARCH1 L
DEVIATION FORM
pronai
X Project Spedflc Deviation PadRy Deviation .. Date cfOccurrence: 08/29/05
Exygen Projet#: P7BtVPiIW Deviation#: ili
Oient Project#: NA Reference#: & £ z Il
Realitaten» Driver: Devistfori Type: /IndudTvSTiirmwthodM and GOP»)
OMP X Protocol __ Method _____ _sop
GLP
Other W, NA
None Notebook reference: NA
8efthi>jp PHgM am
Login#: U2S4A4258 Container«: . 00086460-86 Lot#: NA

iM irU K P fPevletfatai
The protocol states that control and fortified control aamplee of each matrix will be analyzed; however,

controldam was not obtained. Fish was ueed ee the control for the aneyds ot fteee six clem
samples.

Cauce: Preparation____ Analysis instrument ____ Client Request X  Other

Impact:
No negative Impact on this study.

Correctly Actionk
Deviation
Investigator Exygen oste
m Sponsor Representative Dels
fy~+ Jk.
Quality Aeeurence Date Sponsor Management Deis
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M-tO-t00!  02:35p*  froe-WSTOK SLMM QWS . T34 P.OO4I04 M3T
30S# Research Drive Phone: 814-272*1039
SUte Collise, PA 16601 Fax: 814-231-1580

RESEARCH

DEVIATION FORM

PWLoM
Ganarai:
X  Project Spedite Deviation Facility Deviation Date of Occurrence: 12/27/04
Exygen Project#: P780/P1131 Devletfan#; 3/3
dient Project#: NA Reference # : 0S'-fS N
Regulatory Driver. Deviation Type: floct/de Vtithr methods a/xf SOPal
QMP Protocol Method X SOP
CLP
Other V * 202-20 Section 52.3
None Notebook reference: NA
155 Pawnotfan:
Login#: NA Container#: Lot#: NA

Summaryj f Drvfttfgn;
SL2114 (30% OimethyWidUoroellane In Toluene) wee gfcen the expiration date of 02/13/05, but
RES544 (Toluene) need to make SL2114 expired on 03/28/04. SL2114 was ueed to «jiartied

glaHware prepared for the fish extraction from 1227/04 through 01/07/05.

Cause: Preparation Analysis Instrumenta Client Request X  Other

Impact:
No negative impact on the study. Toluene was used only ee a solvent for the gbesware preparation.
Dimethyldlehlorosllana. which is the oaab’ng agent, was not expired.

Correettve Action«:
Deviation issued.

Oats Exygen t"Mi~gwnent - Date
_ m & _
Study Director la tt( SpoRserRepreseniativ Dele
QyC*. S id L tK flit/lor Uh
Quality Assurance Date Sponsor Meragement Data
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number PO000760, entitled “Analysis of Perfluorooctanoic Acid (PFOA)
in Water, Soil, Sediment, Fish, Clams, Vegetation, Small Mammal Liver and Small
Mammal Serum Using LC/MS/MS for the 3M Decatur Monitoring Program,” conducted
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QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number PO000760,
entitled, “Analysis of Perfluorooctanoic Add (PFOA) 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 phasesl 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
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Date Principal Exygen Date Reported to
Phase Inspected Investi eator Management Study Director
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Review

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

Exygen Research extracted and analyzed sediment samples for the determination of
perfluorooctanoic acid (PFOA) according to Exygen Method V0001782 (Appendix A).

The limit of quantitation for PFOA in sediment was 2.0 ng/g.

The standard sediment method (V0001782) was originally used to extract all of the
samples. Use of this method yielded poor spiking recoveries for PFOA Because of this,
a direct injection method (Section 6.2) was used, which also yielded poor recoveries.
Finally, an alternative SPE column extraction (Section 6.3) was used to analyze for
PFOA and ,3C PFOA.

Analytical results for the analysis of PFOA in sediment samples extracted according to
the method based on dry weight are summarized in Table I. Analytical results for the
analysis of PFOA in sediment samples by direct injection, based on dry weight, are
summarized in Table Il. Analytical results for the analysis of PFOA in sediment samples
by alternative SPE extraction, based on dry weight, are summarized in Table Il1l. The
overall average percent recovery * standard deviation for PFOA in sediment samples
based on wet weight was 73 £+ 16%. Fortification recoveries for the analysis of PFOA in
sediment samples are summarized in Table IV. Fortification recoveries for the analysis
of PFOA in direct injection sediment samples are summarized in Table V. Fortification
recoveries for the analysis of PFOA in SPE extracted sediment samples are summarized
in Table VI. The average percent recovery * standard deviation for 13C PFOA in
sediment samples based on wet weight was 97 + 27%. Fortification recoveries for I13C
PFOA in sediment samples based on wet weight are summarized in Table VII.
Fortification recoveries for ,3C PFOA in direct injection sediment samples based on wet
weight are summarized in Table VIII. Fortification recoveries for 13 PFOA in SPE
extracted sediment samples based on wet weight are summarized in Table IX.

The total percent solids for sediment samples are detailed in Table X.

2.0 OBJECTIVE

The objective of the analytical part of this study was to determine levels of
perfluorooctanoic acid (PFOA) in sediment according to Protocol PO000760 (Appendix
A).
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3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFOA in sediment
using the analytical methods entitled, “V0001782: Method of Analysis for the
Determination of Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS.”

The study was initiated on November 05, 2004, when the study director signed protocol
number P0000760. The analytical start date for this interim report was April 27, 2006
and the analytical termination date for this interim report was April 30,2006.

4.0 ANALYTICAL TEST SAMPLES

Three sediment samples (Exygen ID: C0172892-C0172894) were received on wet ice on
April 22, 2006 from Tim Frinak at Weston Solutions, Inc. The samples were logged in
by Exygen personnel and placed in refrigerated storage.

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

5.0 REFERENCE MATERIAL

The analytical standard, PFOA, was purchased from Oakwood Products, Inc. and was
received at Exygen on March 17, 2005. The surrogate spiking standard, 13C labeled
perfluorooctanoic acid (13 PFOA SP0004184), was received at Exygen on April 15,
2004 from the 3M Company.

The available information for the reference materials is listed below. PFOA was stored
ambient and 13C PFOA was stared frozen.

Compound Exygen Inventory No. Lot# Purity (%) Expiration Date
PFOA SP0005444 203 99 03/31/07
nC PFOA SP0004184 3507-195 97 03/29/09

The molecular structure of PFOA is given below

PFOA
Chemical Name: Perfluorooctanoic acid
Molecular Weight: 414

Transitions Monitored: 413 — 369 (for quantification) and
413 -» 219 (for confirmation)
Structure:
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13C PFOA

Chemical Name: 1,2-13C perfluorooctanoic acid
Molecular Weight: 416

Transition Monitored: 415 — 370

Structure:

6.0 DESCRIPTION OF ANALYTICAL METHOD

The analytical method “V0001782: Method of Analysis for the Determination of
Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS” was used for the sediment
samples in this study.

6.1 Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A 5 gram portion of sediment was weighed into a fifty
milliliter centrifuge tube for the extraction. After fortification of appropriate samples, 35
mL of 1% acetic acid in water was added to the samples. The samples were vortexed and
allowed to shake on a wrist action shaker for ~60 minutes. The samples were centrifuged
for ~20 minutes at -3000 rpm. The supernatant was then loaded onto a Cu SPE cartridge
conditioned with 10 mL of methanol and 20 mL of water. The eluate was discarded.
Twenty milliliters of methanol was added to the sediment samples left in the centrifuge
tube. The samples were vortexed and allowed to shake on a wrist action shaker for
another 30 minutes. The samples were centrifuged again for -20 minutes at -3000 rpm.
The supernatant was then loaded onto the same Ci8 SPE cartridge. The eluate was
collected into a 500 mL Nalgene Bottle. The column was washed with 4 mL of
methanol. The wash was collected in the same bottle as the eluate. Approximately two
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hundred milliliters of water was added to the bottles. The samples were mixed by
shaking and loaded onto another Cis SPE cartridge conditioned with 10 mL of methanol
and 20 mL of water. The eluate was discarded. Approximately five milliliters of
methanol was added to the cartridge. Five milliliters of eluate was collected into a
graduated 15 mL polypropylene centrifuge tube. Each sample was analyzed by
LC/MS/MS electrospray.

6.2 Direct Inject Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-milliliter centrifuge tube for the extraction. Ten milliliters of 1% acetic acid in
methanol was added to each sample. The samples were then shaken by hand, vortexed,
and sonicated for thirty minutes. The samples were then centrifuged for -10 minutes at
-3000 rpm. Each sample was analyzed by LC/MS/MS electrospray.

63 Additional SPE Extraction Procedure For Sediment

The samples that were prepared in 1% acetic acid for the direct injection method were
used for this extraction. Five milliliters of each sample was aliquoted into a 50-mL
polypropylene centrifuge tube and the volume was taken to 40 mL with water. The
samples were then centrifuged for -10 minutes at -3000 rpm. The supernatant was then
loaded onto a Cis SPE cartridge conditioned with 10 mL of methanol and 5 mL of water.
The eluate was discarded. Approximately five milliliters of methanol was added to the
cartridge. Five milliliters of eluate was collected into a graduated 15 mL polypropylene
centrifuge tube. Each sample was analyzed by LC/MS/MS electrospray.

6.4 Percent Solids Procedure For Sediment

Percent solids were determined using the procedure indicated in Exygen method
V0000427. Approximately 20 grams of sample was weighed into a pan. The weight of
the sample plus the pan was recorded. The samples were then dried in an oven overnight
at 104 + 2 °C. Then the samples were transferred to a dessicator and allowed to cool for
-15 minutes. Each sample was then weighed again, including the weight of the pan. The
percent solid for each sample was then calculated. See Table X for percent solids results.

6.5 Preparation of Standards and Fortification Solutions

A mixed stock standard solution of PFOA and nC PFOA was prepared at a concentration
of 1000 pg/mL by dissolving 100 mg of each of the standards (corrected for purity and
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salt content) in 100 mL of methanol.

standards were prepared:

Cone, of
Stock or Fort.
Solution
(pg/mL)’
1000
100
10
1.0
0.1

Fort

Volume
(mL)

10
10
10
10
10

Final

Volume

(mL)

100
100
100
100
100

Exygen Study No.: P0000760

From this solution, the following fortification

Final Cone, of

Fortification Std.

(pg/mL)

100
10
1.0
0.1

0.01

1ofPFOA and ,3C PFOA

A stock solution of only 13C PFOA was also prepared at a concentration of 100 pg/mL by
dissolving 10 mg the standard (corrected for purity and salt content) in 100 mL of
methanol. From this solution, the following fortification standards were prepared:

Cone, of Fort Final Final Cone, of
Stock or Fort. Volume Volume Fortification Std.
Solution (mL) (mL) (pg/mL)
(pg/mL)1
100 10 100 10
10 = 10 100 1.0
1.0 10 100 0.1
1lof 1C PFOA

A set of non-extracted calibration standards containing PFOA and ,3C PFOA was
prepared in methanol, as specified in Exygen method V0001782. The following
concentrations were prepared

Cone, of Fort Fort Final Final Cone, of
or Calibration Volume Volume Calibration Std.
Solution (mL) (mL) (ng/mL)

(ng/mL)1
100 1.0 10 10
100 0.5 10 5.0
100 0.2 10 2.0
10 1.0 10 1.0
5.0 1.0 10 0.5
2.0 1.0 10 0.2

1lofPFOA and 13C PFOA

Exygen Research

Page 15 of 110



Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: PO000760

The standards at final concentrations of 10, 5.0, 2.0,1.0, 0.5 and 0.2 ng/mL were used for
calibration. Extracted calibration standards were prepared following method V0001780.
The stock standard solution and all fortification and calibration standard solutions were
stored in a refrigerator (4° £ 2°C) when not in use. Documentation of standard
preparation is located in the raw data package associated with this interim report.

6.6 Chromatography

Quantification of PFOA was accomplished by LC/MS/MS electrospray. The retention
time of PFOA was -11.1 min. Peaks above the LOD were not detected in any of the
reagent blank samples corresponding to the analyte retention time.

6.7 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration 0f0.2 ng/mL of PFOA.

6.8 Description of LC/MS/MS Instrument and Operating Conditions
Instrument: APl 4000 Biomolecular Mass Analyzer

Interface: Turbo lon 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

HP Column Oven

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

Injection Voi.: 15 pL

Mobile Phase (A): 2 mM Ammonium Acetate in water
Mobile Phase (3): Methanol

Time (mini % A % 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
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Total run time: ~18 min

Flow Rate: 0.3 mL/min

lons monitored:

Approximate

Analvte Mode Transition Retention Time
Monitored (min)
PFOA negative 413 -> 369 —11.1 min.
PFOA Confirm lon negative 413 -> 219 -11.1 min.
13C PFOA negative 415->370 -11.1 min.

6.9 Quantitation and Example Calculation

PFOA concentrations are quantitated in nanogram of PFOA per milliliter of extract and
then converted to nanogram per gram. The PFOA concentrations were quantitated in
nanogram of PFOA per liter for Set #3 (Set 042806D). 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 seven concentrations of standards. The concentration was determined
from the equations below.

Please note that the equations in this section are presented in a different order than the
equations in the method (\V0001782), but this has no effect on the final calculations.

Equation 1 calculated the amount of analyte found (in ng/L, based on peak area) using the

standard curve (linear regression parameters) generated by the Analyst software program.

Equation T.
Analyte found (ng/L) = (Peak area - intercept! x DF
Slope

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary.
For samples fortified with known amounts of PFOA and 13C PFOA prior to extraction,
Equation 2 was used to convert the amount of PFOA found in ng/L to ng/g (ppb).
Equation 2;

PFOA found (ppb) =
fPFOA found (ng/L) x SPE volume extracted!
[sample aliquot volume x (sample weight / direct inject sample volume)]
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Equation 3 was used to calculate the percent recovery.
Equation 3:
Recovery (%) =
(analyte found (ng/g. wet weight) - analyte in control (ng/g. wet weight)) xIO0%
amount added (ng/g, wet weight)

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

Equation 4 was then used to calculate the amount of PFOA found in ppb based on dry
weight.

Equation 4:
PFOA found (ppb) dry weight = PFOA found (ppb) x [100% / total solids(%)]
An example of a calculation using an actual sample follows:

Sediment sample Exygen ID CO172892 Spk D (Set: 042806D), fortified at 4 ng/mL
with PFOA where:

peak area = 236588
intercept - 4630
slope = 420
dilution factor = 100
ng/g PFOA added (fort level) = 4000
amt in corresponding sample (ng/g) - 586
SPE volume extracted (L) — 0.04
sample aliquot volume (mL) = 5
sample weight (g) = 1
direct inject sample volume (mL) = 10
total solids (%) = 66.54
From equation 1:
Analyte found (ng/L) - 1236588 - 46301 x 100
420
*= 55200 ng/L
From equation 3:
PFOA found (ppb) 155200 ne/Lx 0.04 L)
[EmLx(l g/10mL))
= 4420 ppb
From equation 3:
% Recovery = (4420 ng/g - 586 ng/g) x 100%
4000 ng/g
- 96%
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From equation 4:
PFOA found (ppb) dry weight = 4416 ppb x (100% / 66.54%)

= 6640 ppb

NOTE: This value may be slightly different than that of the raw data due to rounding.

7.0 EXPERIMENTAL DESIGN

13C PFOA was used as a surrogate for all the samples. 13C PFOA was added to the
sediment samples in the laboratory after the samples were weighed for extraction. For
sediment samples designated as laboratory matrix spikes, PFOA was also added at a
known concentration to the samples in the laboratory after the samples were weighed for
extraction.

The sediment samples were extracted in one set. The set included one reagent blank and
two reagent blanks fortified at known concentrations. The set contained three sediment
samples. For each sample, two laboratory matrix spikes and a duplicate were extracted.

8.0 RESULTS

Analytical results for the analysis of PFOA in sediment samples based on dry weight are
summarized in Table I. Analytical results for the analysis of PFOA in sediment samples
by direct injection, based on dry weight, are summarized in Table Il. Analytical results
for the analysis of PFOA in sediment samples by alternative SPE extraction, based on dry
weight, are summarized in Table I1l1. The overall average percent recovery + standard
deviation for PFOA in sediment samples based on wet weight was 73 * 16%.
Fortification recoveries for the analysis of PFOA in sediment samples are summarized in
Table IV. Fortification recoveries for the analysis of PFOA in direct injection sediment
samples are summarized in Table V. Fortification recoveries for the analysis of PFOA in
SPE extracted sediment samples are summarized in Table VI. The average percent
recovery = standard deviation for I3C PFOA in sediment samples based on wet weight
was 97 + 27%. Fortification recoveries for 13C PFOA in sediment samples based on wet
weight are summarized in Table VII. Fortification recoveries for 13C PFOA in direct
injection sediment samples based on wet weight are summarized in Table VIII.
Fortification recoveries for I3C PFOA in SPE extracted sediment samples based on wet
weight are summarized in Table IX.

The total percent solids for sediment samples are detailed in Table X.
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9.0 CONCLUSIONS

The sediment samples were successfully extracted and analyzed for PFOA using an
alternative SPE method, which yielded acceptable QC data.

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 signed copy
of the interim analytical report and all original facility-specific raw data, will be retained
in the Exygen Research archives for the period of time specified in EPA TSCA Good
Laboratory Practice Standards 40 CFR 792.
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TABLES
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Tablel. Summary of PFOA in Sediment Samples

Analyte Found (ppb, ng/g) Dry Weight Assessed
Client C8 Acid PFOA Accuracy
Exygen ID Sample ID Perfluoreoctanoic Acid (+*%>

C0f72892 DAL-SO-BPPOVO-O000 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000* NR NR
0172803 DAL-SD-BPP02-0-0Q00 NR NR
C0O172893 Rep DAL-SD-BPP02-0-0000* NR NR
C0172804 DAL-SD-BPP03-tHK)00 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000* NR NR

‘Laboratory Duplicate
NR = Not reported due to quality control result failures. See Table Il for re-Hnatysls results.
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Table Il.  Summary of PFOA in Direct Injection Sediment Samples

Analyte Found (ppb, ng/g) Dry Weight Assessed
Client C8 Acid PFOA Accuracy
Exygen ID Sample ID Periluorooctanolc Acid (+/-%)

C0172892 DAL-SD-BPP01-0-0000 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000’ NR NR
C0172893 DAL-SD-BPP02-0-0000 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000* NR NR
C0172894 DAL-SD-BPP03-0-0000 NR NR
COI72894 Rep DAL-SD-BPP03-0-0000* NR NR

' Laboratory Duplicate
NR * Not reported due to quality control result failures. See Table Ill for re-analysis results.
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Table I11.  Summary of PFOA in SPE Extracted Sediment Samples

Analyte Found (ppb, ng/g) Dry Weight Aaaatted
Client CB Acld PFOA Accuracy
s=ISSSiNE= Sample ID Perfluorooctanolc Add <*.0p>

00172662 DAL-SD-BPP01-0-0000 881 30
0172892 Rap QAL-SD-BPP01-0-0000' 945 30
CO172893 DAL-SD-BPP02-0-0000 627 30
C0172893 Rep DAL-SD-BPP02-0-0000" 823 30
C0172894 DAL-SD-BPP03-0-0000 2390 30
C0172894 Rep DAL-SD-BPP03-0-0000 2380 30

‘laboratory Dupllcste

Exygen Research
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Table IV. Matrix Spike Recovery of PFOA in Sediment Samples

C8 Add PFOA
Amount Ami Found Amount
Sample Spiked in Sample Recovered Recovery

Description (ng/g) (ng/g) wet weight (ng/g) wet weight *)
DAL-SD-BPP01-0-0000

(C01728M Spk 0, 400 ppb aptke) 400 NR NR NR
DAL-SO-BPP01-0-0000

(CM72IM 8pk E, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPP02-0-0000

(C0172SM Spk G, 400 ppb Spike) 400 NR NR NR
DAL-SD-BPP02-0-0000

(C0172M3 SPK M, 4000 ppb Spikft) 4000 NR NR NR
DAL-SQ-BPP03-0-0000

(C01728M SPKJ. 400 ppb Spike) 400 NR NR NR
DAL-SD-BPP03-0-0000

(60172804 Spk K 4000 ppb Spike) 4000 NR NR NR

Avaraga: NR

Standard Deviation: NR

‘Sample residue exceeds the spiking level significantly ('is spiking level); therelore, an accurate recovery value
cannot be calculated.
NR - Not reported due to quality control result failures. See Tabi» V for re-analysis resulta.
Note: Sine* this summary table shows rounded results, recovery values may vary slightly from the values In the raw data.
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Table V.  Matrix Spike Recovery of PFOA In Direct Injection
Sediment Samples

C8 Acid PFOA
Amount Amt Found Amount
Sample Spiked in Sample Recovered Reoovery
10Bscftj)tjor™_ W O0) (ng/g) we* weight (ng/g) wet welght (%>
DAL-SD-BPP01-0-0000
(C01778B2 Spa D, 4000 ppb Spills) 4000 NR NR NR
DAL-SD-BPP01-0-0000
(00172192 8 pit E, 40000 ppb Spike) 40000 NR NR NR
DAL-s D-BPP02-0-0000
(00172993 Spk G, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPP02-0-0000
{C01723M Spk H. 40000 ppb Spike) 40000 NR NR NR
DAL-S D-BPP03-0-0000
(00172894 Spk J, 4000 ppb Spike) 4000 NR NR NR
DAL-SD-BPP03-0-0000
(C0172S94 Spk K, 40000 ppb Spike) 40000 NR NR NR
Average: NR
Standard Deviation: NR

'Sample residue exoeeds the »piking level significantly (3x spiking level); therefore, an aocurate reoovery value
cannot be calculated
NR » Not reported due to quality control result failures See Table VI for re-analysis results.
Note: Sinee this summary table shows rounded results, recovery values may vary slightly from the values In the raw data.
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Table VI. Matrix Spike Recovery of PFOA in SPE Extracted
Sediment Samples

. 111 1 CB Acid PFQA
Amount Amt Found Amount
Sample Spiked in Sample Recovered Readvary

Description (ns/gl (fin/a) wet weighl inc/g) wet weight {*>
DAL-SD-BPP01-0-0000

(C0172SS2 Spk D. MOO nfl/B Splka) 4000 586 4420 96
DAL-S D-BPPO1-0-0000

(CM 7J1S2 Spk E, 40000 n rt Splka) 40000 586 25600 83
DAL-SD-BPP02-0-0000

(CM7»*S Spk G, 4000 np/a Splka) 4000 504 3860 84
DAL-SD-8PP02-0-0000

(C0172893 Spk H. 40000 n tfj Spix*> 40000 504 25100 61
DAL-SD-BPP03-0-0000

(C9172904 SpkJ, 4000 ng/g Splk*) 4000 1060 4140 77
DAL-SD-BPP03-0-0000

(C0172994 Spk K. 40040 ng/g Splka) 40000 1060 23200 55

Average: 73

Standard Deviation: 16

Not»: Sine, this »ummary tab), ihowt rounded rMults, recovery value* may vary slightly from the value. In the raw date.

Exygen Research Page 27 of 110



Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: PO000760

Table VII. Surrogate Spike Recovery of ,3C PFOA in Sediment

Samples
1sC-PFOA
Amount Amount
Exygen Sample Spiked Recovered Recoveiy
ID Description (ng/g) Wet Weight (%)
{ng/g)
C0172892 DAL-SD-BPP01-0-0000 4 NR NR
COI172892 Rep DAL-SD-BPP01-0-0000 4 NR NR
C0172892 Spk C DAL-SD-BPP01-0-0000 4 NR NR
C0172892 Spk D DAL-SD-BPP01-0-0000 400 NR NR
C0172892 Spk E DAL-SD-BPP01-0-0000 4000 NR NR
C0172893 DAL-SD-BPP02-0-0000 4 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000 4 NR NR
C0172893 Spk F DAL-SD-BPP02-0-0000 4 NR NR
C0172893 Spk G DAL-SD-BPP02-0-0000 40.0 NR NR
C0172893 Spk H DAL-SD-BPP02-0-0000 4000 NR NR
C0172894 DAL-SD-BPP03-0-0000 4 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000 4 NR NR
C0172894 Spkl DAL-SD-BPPQ3-0-0000 4 NR NR
C0172894 Spk J DAL-SD-BPP03-Q-0000 400 NR NR
C0172894 Spk K DAL-SD-BPPU3-0-0000 4000 NR NR
Average: NR
Standard Deviation: NR

NR = Not reported due to quality control result failures. See Table VIII for re-analysis results.
Note: Since this summary table shows rounded results, recovery values may vary slightly
from the values in the raw data.
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Table VIII. Surrogate Spike Recovery of 13C PFOA in Direct Injection
Sediment Samples

1sC-PFOA
Amount Amount
Exygen Sample Spiked Recovered Recovery
ID Description wg) Wet Weight (%)
(ng/g)
C0172892 DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Rep DAL-SD-BPP01-0-0000 40 NR NR
C0172892 SpkC DAL-SD-BPP01-0-0000 40 NR NR
C0172892 Spk D DAL-SD-BPP01-0-0000 4000 NR NR
C0172892 Spk E DAL-SD-BPP01-0-0000 40000 NR NR
C0172893 DAL-SD-BPP02-0-0000 40 NR NR
C0172893 Rep DAL-SD-BPP02-0-0000 40 NR NR
C0172893 Spk F DAL-SD-8PP02-0-0000 40 NR NR
C0172893 Spk G DAL-SD-BPP02-0-0000 4000 NR NR
C0172893 Spk H DAL-SD-BPP02-0-0000 40000 NR NR
C0172894 DAL-SD-BPP03-0-0000 40 NR NR
C0172894 Rep DAL-SD-BPP03-0-0000 40 NR NR
C0172894 Spk | DAL-SD-8PP03-0-0000 40 NR NR
C0172894 Spk J DAL-SD-BPP03-0-0000 4000 NR NR
C0172894 Spk K DAL-SD-BPP03-0-0000 40000 NR NR
Avaraga: NR
Standard Deviation; NR

NR = Not reported due to quality control result failures. See Table IX for re-analysis results.
Note: Since mis summary table shows rounded results, recovery values may vary slightly
from the values In the raw data.
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Table IX. Surrogate Spike Recovery of ,3C PFOA in SPE Extracted

Exygen
D

C0172RS2
C0172892 Rep
C0172892 Spk D
C0172892 Spk E

C0172893
C0172893 Rep
C0172893 Spk G
C0172893 Spk H

C0172894
C0172894 Rep
C0172894 Spk J
C0172894 Spk K

Note: Since this summary table show» rounded results, recovery values may vary slightly
from the values Inthe raw data.

Exygen Research

Sediment Samples

Sample
Description

DAL-SD-BPP01-0-0000
DAL-SD-BPP01-0-0000
DAL-SO-BPP01-0-0000
DAL-SD-BPP01-0-0000

DAL-SD-BPP02-0-0000
DAL-SD-8 PP02-0-0000
DAL-SD-BPP02-0-0000
DAL-SD-BPP02-0-0000

DAL*SO-BPP03'0-0000
DAL-SD-BPP03-0-0000
DAL-SD-BPP03-C-0000
DAL-SD-BPP03-0-0000

Amount
Spiked
(ns'a)

40

4000
40000

40

4000
40000

40
40
4000
40000

1IC-PFOA
Amcunt
Recovered
Wei Weight
("aw

52.0

510

3750
25800

47.8

5la

3500
25200

45.2

40.3

3060
22100

Avaraga:
Standard Oavlatlen;

Recovery
(%)

130
128
94
65

120
129

53

113
101

55

07
27
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Table X.

Exygen
ID

C0172892
C0172893

C0O172894

Exygen Research

Sample
Description

DAL-SD-BPP01-0-0000
DAL-SD-BPP02-0-0000

DAL-SD-BPP03-0-0000

Exygen Study No.: P0O000760

Total Percent Solids in Sediment Samples

Total Solids (%)

66.54
54.37

44.46
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Figure 1. Typical Calibration Curve for PFOA in Methanol
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Figure 2. Extracted Standards of PFOA in Methanol, 25 ng/L and 50
ng/L, Respectively
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Figure 3. PFOA in Reagent Blank, 0.4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B» Respectively
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Figure 4.  Chromatogram Representing a Sediment Sample Analyzed
for PFOA (Exygen ID: C0172892, Data Set: 042806D)
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Figure 5.  Typical Calibration Curve for ,3C PFOA in Methanol
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Figure 6. Extracted Standards of 13C PFOA in Methanol, 25 ng/L and
50 ng/L, Respectively
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Figure 7. I3C PFOA in Reagent Blank, 0.4 ng/mL Fortified Reagent
Spk A, and 4.0 ng/mL Fortified Reagent Spk B,
Respectively
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Figure 8. Chromatogram Representing a Sediment Sample Analyzed
for 13C PFOA (Exygen ID: C0172892, Data Set: 042806D)
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APPENDIX A

Study Protocol
P0000760
(Exygen Study No. P0000760) with
Analytical Method

and
Protocol Amendments
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Exygen Protocol Number PO000760

STUDY PROTOCOL

Study Title:

Analysis of Perfluorooctanoic Acid (PFOA) in Water, Soil,
Sediment, Fish, Clams, Vegetation, Small Mammal Liver and
Small Mammal Serum Using LC/MS/MS for the 3M Decatur

Monitoring Program

Exygen Protocol Number: P0000760

Performing Laboratory:
Exygen Research

3058 Research Drive
Stale College, PA 16801
Phone: (814)272-1039

Exygen Research

Sponsor Representative:
Michael A. Santoro

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

Phone: (651)733-6374
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DISTRIBUTION:

0 Jaiaimha Keiari, Study Director, Weston Solutions
2) John M. Flaherty, Principal Investigator, Exygen Research
3) Michael A. Santoro, Sponsor Representative, 3M Company

4) Exygen Research Quality Assurance Unit
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Exygco Protocol Number PO000760

PROTOCOL APPROVAL

Study Title: Analysis of Perfluorooctanoic Acid (PFOA) in Water, Soil, Sediment, Fish.
Clams, Vegetation, Small Mammal Livers and Small Mammal Serum
Using LC/MS/MS for the 3M Decatur Monitoring Program

Exygen Protocol Number: P00007i0

APPROVALS

JaismXa Kcsaxi, Study Director
Weslon Solutions

Date
gf? -<3X SI0O0 Y

Dan

AXAY
LytKa Sﬁaffer, Technii Quality Assurance Unit
/gen Research
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INTRODUCTION

The purpose of this study is to perform analysts for perfluorooctanoic acid
(PFOA) in water, soil, sediment, fish, clams, vegetation, small mammal livers
and small mammal serum using LC/MS/MS for the 3M Decatur Monitoring
Program.

The study will be audited for compliance with EPA TSCA Good Laboratory
Practice Standards 40 CFR 792 by the Quality Assurance Unit of Exygen
Research.

TEST MATERIAL

The test material i8 perfluorooctanoic acid (PFOA) and was purchased from
Sigma-Aldrich.

PFOA
Chemical Name: Perfluorooctanoic acid
Molecular Weight: 414
Lot Number. 23116HB
Purity: 97.64%
Transitions Monitored: 413 -*« 369 (for quantification) and
413 -» 219 (for confirmation)
Structure:

SURROGATE FIELD SPIKE COMPOUND

Exygen Research

The surrogate field spiking compound is I,C labeled perfluorooctanoic acid

(a C PFOA) and was purchased by 3M from Peridn-Ehner Life and Analytical
Sciences.

”C PFOA
Chemical Name: 1.2-13C perfluorooctanoic acid
Molecular Weight: 416
Lot Number. 3507-195
Purity. 97%
Transition Monitored: 415 “m370

Pagt50f65
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objective

The purpose of this itudy it to perform analysis for perfluorooctanoic acid
(PFOA) in water, toil, sediment, fish, clams, vegetation, small mamma) livers
and small mammal serum for the 3M Decatur Monitoring Program using the
current versions of the following Exygen analytical methods:

V0001780 “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS"

V0001781 “Method of Analysis far the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS”

V0001782 "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Sedimentby LC/MS/MS"

V0001783 "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Fish and Gams by LC/MS/MS"

V00C1784 “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS”

VOMI 785 "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Smell Mammal Liver by LC/MS/MS*

VOOOI786 "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS"

TESTING FACILITY

Exygen Research

3058 Research Drive
State College, PA 16801
Phone: (814)272-1039

STUDY DIRECTOR

Jaisimha Kesari P.E., DEE
Weston Solutions, Inc.

1400 Weston Way

West Chester, PA 19380
Phone:(610)701-3761

Fax: (610) 701-7401
j.kesari@weston*olutions.coen

Pagi 6 0f65
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SPONSOR REPRESENTATIVE

Michael A. Santoro

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

Phone: (651)733-6374

PRINCIPAL INVESTIGATOR

John M Flaherty

Exygen Research

3058 Research Drive

State College, PA 16801
Phone:(814)272-1039
john.flaherty@exygen.com

Exygen Study No.: P0000760

Bxygtm Protocol Number PO000760

PROPOSED EXPERIMENTAL START AND TERMINATION

DATES

U is proposed that the analytical portion of this study be conducted from
October 01, 2004 to December 31, 2005. The actual experimental start and
termination dates will be included in the final report.

IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

Exygen Research

The following are tho test systems for this study:

e Water (groundwater and surface water)

« Soil
a Sediment

* Fish

m Clams

¢ Vegetation

e Small Mammal Liver
¢ Small Mammal Serum

Tho samples will be collected by Weston Solutions. The control samples will
be purchased and prepared by the testing facility. Purchase and processing

Pag* 7v/05
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detail* for the control sample* will be included in foe final report associated
with this study.

The test system» were chosen to access the environmental impact of PFOA in
foe Decatur, Alabama area.

SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Water, soil, sediment, fish, clam, vegetation, small mammal liver and small
mammal scrum samples will be received at Exygen directly from Weston
Solutions. The details ofsimple procurement for this study are outlined in the
3M work plan entitled “Phase 2 Work Plan for Sampling Environmental
Media.“ The number and type* of samples collected will vary depending
availability in foe field. The total number of samples received and analyzed
for each matrix will be documented in foe final report associated with this
study.

Water, soil, and sediment samples will be used as received without further
processing at Exygen. These samples will be stored refrigerated at 2°C-8°C.
Fish, clam, vegetation and small mammal liver samples will be processed
according to the appropriate analytical method (fee Appendix 1). These
samples will be stored frozen at i -ICC. Small mammal whole blood
samples will be centrifuged in the field at the time of collection and the serum
fraction will be used for the study. Small mammal serum will be stored
frozen at £ -10*C.

The receipt and procesaing of the sample* will be documented in the final
report and raw data associated with the study.

SAMPLE IDENTIFICATION

Prior to analysis, each sample will be assigned a laboratory sample reference
number. The reference number will be unique and will distinguish each
laboratory sample that is processed throughout the analytical procedure.
Chromatographic data will be identified by the laboratory sample reference
number.

Sample storage conditions and location« will be documented throughout the
study.

Page 8 0f65
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ANALYTICAL PROCEDURE SUMMARY

Reference»:

VOOOI7SO: "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS"

VV00017B!: “Method of Analysis for the Determination of Perfluoroocianoic
Add (PFOA) in Soil by LC/MS/MS”

VV0001782: “Method of Analysi* for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS"

V0001783: “Method of Analysis for the Determination of Perfluoroocianoic
Add (F?0A) in Fish and Clams by LC/MS/MS"

V0001784: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Vegetation by IX/MS/MS”

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

V0001786: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS”

The above methods use analytical conditions capable of separating the
iaomers of PFOA. The final report will include the isomers summed into total
PFOA found.

VERIFICATION OF ANALYTICAL PROCEDURE

Exygen Research

A laboratory control sample will be used for the preparation of fortified
control samples. The test substance will be made into solutions as per the
method, and added to the matrices via a micropipette.

For water sampling, Exygen will supply one bottle per sample collected. The
bottles will be 500 mL precleaned Sci/Spec Premier wide mouth HDPE
bottles. These bottles have been routinely used for PFOA sample collection at
the testing facility and have been shown to be free of PFOA. All containers
used for water sample collection will be shipped to the sample location
containing 100 ng of °C PFOA (equivalent to 500 ng/L in the final sample).
Samples will bo added to each container Soa volumetric fill line at 200 mL. A
field duplicate, a low field spike rod a high field spike of each sample will be
collected. The low and high fiekl spikes will contain PFOA as well as
perfluoiobutanesulfbnste (PFBS), perfluorohexanesulfonate (PPHS), and
perfluorooctanesulfonate (PFOS). These compounds are included in the
solutions used to spike the simples. The results for PFBS, PFHS and PFOS
will not be reported in this study. Exygen will supply one field blank (control
water) and two field blank spikes (control water fortified with PFOA at a low

Page 90f 65
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and high level) for every twenty samples collected. At the testing facility,
each water sample (excluding field duplicates and field spikes) will he
extracted in duplicate and will also be fortified at a low and high
concentration with PPOA and processed through the described procedure to
determine method accuracy and to chock for bias

For soil, sediment, dims, and vegetation, Exygen will supply one 500 mL
precleaned Sci/Spcc Premier wide mouth HDPE bottle per sample collected or
a zip-seal bag. All conlainen/bags used for sample collection will be shipped
to the sample location. Sample« will be added to each container or bag in the
field.” At the testing facility, each sample will be extracted in duplicate and
will also be fortified at a known concentration with PFOA at both a low and
high level and procened through the described procedure to determine
method accuracy and to check for bias. n C-PFOA will also be added to each
sample in the laboratory prior to extraction at the level specified below.

For small mammal liver, Exygen will supply a $0 mi- polypropylene
contriiUgc tube. For small mammal serum, Exygen will supply a collection kit
for each sample containing serum separator tubes (red top), vacutainers.
needle holders and needles, transfer pipettes, and polypropylene tubes. At the
testing facility, each fiver and serum sample will be extracted in duplicate and
will also be fortified at a known concentration with PFOA at both a low and
high level and processed through the described procedure to determine
method accuracy and to check for bias. 13C-PFOA will also be added to each
sample in the laboratory prior to extraction at the level specified below.

Low and high spiking levels for each matrix are defined below:

Matrix Low PFOA High PFOA "C-PFOA
Spiking Level  Spiking Level  Spiking Level
Water 500ng/L 5000 ng/L 500 ng/L
Soil 4 nglg 40 nglg 40 nglg
Sediment 4 nglg 40 ngl/g 40 nglg
Fish 10 ng/g 100 ng/g 100 ng/g
Clams 10ngtg 100 ng/g 100 ng/g
Vegetation 10 ng/g 100 ng/g 100 ng/g
Small Mammal Liver 10 ng/g 100 ng/g 100 ng/g
Small Mammal Serum 10 ng/g 100 ng/mL 100 ng/mL

Recoveries we anticipated to be between 7094 and 13094 of the fortified
levels; however, the exact precision and accuracy will be determined by the
analysis of the quality control samples described above. A statement of
accuracy will be included in the final report.

Priot to sample analysis, a laboratory control spike study will be conducted in
water to justify the use of 13T PFOA results to establish precision and
accuracy of PFOA samples. The following samples are to be prepared:

Page 10 0j 65
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* Two control water blank*
« Two control water samples fortified at 250 ng/L with UC PFOA
« Two control water samples fortified at 250 ng/L with nC PFOA and at
250 ng/L with PFOA.
* Two control water samples fortified at 5000 ng/L with nC PFOA and
at 5000 ng/L with PFOA.
The above samples are to be extracted and analyzed according to method
V0001780 entitled “Method of Analysis for the Determination of
Periluorooctanoic Acid (PFOA) in Water by LC/MS/MS.*

METHOD FOR CONTROL OF BIAS

Control of biaa will be addressed by taking representative sob-samples from a
homogeneous mixture of each matrix fiom untreated control samples, and by
analyzing at least two levels of fcrtificatious.

STATISTICAL METHODS

Statistics will be limited to those specified in the subject methods and to the
calculation of average recoveries, as applicable.

GLP STATEMENT

All aspects of this study shall be performed and reported in compliance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 792. The final
report or data package (supplied to the Sponsor) shall contain a statement that
the study was conducted in compliance with cunent and applicable GLP
standards and will outline any deviations in the study from those standards.
This statement will be signed by the Study Director and Sponsor
Representative.

REPORT

A final report will be prepared by the principal investigator or their designee
at the conclusion of the study. The report will include, but will not be limited
to, the following:

Page It of65

Exygen Research Page 52 of 110



Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: P0000760

Exygen Protocol Number: PO000760

¢ The name and address of the Study Director. Sponsor Representative, and
ofthe testing facility.

e A statement of GLP compliance (any related documentation, such as
chain-of-custody records, moat he in the study records).

e The signed and dated statement by the Bxygea Research Quality
Assurance Unit regarding dates of study inspections and dates findings
were reported to the Study Director and Management.

« A description of the exact analytical conditions employed in tho study. If
the subject method was followed exactly, it is necessary to include only a
copy of tho analytical method. Any modifications to this method will be
incorporated into the report. If the method is photo-reduced, the project
number and page number must be included on each page.

« Description of the instrumentation used and operating conditions.

e All results from all sets analyzed. Control and fortified samples will be
identified and the data table will include sample number and fortification
level.

« Representative chromatograms for each analyte in each matrix, including
chromatograms ofa standard and a control sample, and a chromatogram at
a fortification level. Hie location of the analyte peaks wilt be clearly
identified in all chromatograms.

« Alt circumstances that may have affected the quality or integrity of the
data will be documented in the report
« Locations where raw data and the final report are to bo archived.

« Additions or corrections to the final report shall be in the form of an
amendment signed by the Study Director. The amendment shall clearly
identify that part of the report that ia heing altered and the reasons for the
alterations. The amendment will be signed and dated by the Study
Director and the Sponsor Representative.

SAFETY AND HEALTH
« Laboratory personnel will practice good sanitation and health habits.
« Every reasonable precaution shall be taken to prevent inadvertent

exposure of personnel and the environment to the test or reference
substances).

Page j2 0f62
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/— AMENDMENTS TO PROTOCOL

All significant change« to the analytical protocol outlined here will be
exprciaed in writing, signed and dated by the Study Director and Sponsor
Representative. Amendment« uiually will be iaauod prior to initiation of study
plan change. However, when a change ii required without sufficient time for
the issue of a written amendment, that change may be effected verbally with
supporting documentation signed and dated by the Study Director and
followed with a written amendment aa soon aa passible. 14 this case, the
effective date of the written amendment wilt be the date of the documented
change. Copies of the signed amendments will be appended to ail distributed
study plan copies. The original amendment will be maintained with the
original study plan. Any deviations from the study plan or from the analytical
method as provided will be documented and reported promptly to the Sponsor
Representative.

DATA RECORD KEEPING

Records to be maintained include the following (as appropriate):

« Sample tracking sheet(s)

« Sample receipt records, storage history, and chants of custody

« History and preparation of standards (stock, fortification, calibration)
Description o fany modifications to the method

Instrument run sheets, bench-sheets or logs

Analytical data tables

All chromatographic and instrumental conditions

Sample extraction and analysis dates

A complete listing of study personnel, signaturea and initials

« Chronological presentation of all study correspondence

* Any other documentation necessary fbr the reconstruction of the study

e o\ e o

Chromatograms- Ail chromatograms will contain the following:

« Sample identification, injection date, arrow or other indication of the area
of interest, and injection number corresponding to the run.

« Additionally, fortifications will include the amount of analyte added and
the sample number of the simple that waa fortified.

e Analytical standard chromatograms will additionally include the
concentration (e.g., pg/mL).
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« Aspart of the documentation the following sheets will be included in each
analytic«! set: a nut sheet listing the samples to be run in the set. and an
instrument conditions sheet describing the instrument type and operating
conditions.

« All applicable requirements for reporting of study results ss per 40 CFR
792.185.

QUALITY ASSURANCE

The QA Unit of Bxygen Research will inspect the study at intervals adequate
to assure compliance with GLP'i, and will report the foldings of audits to the
Study Director, Exygen Management, and the Sponsor Representative.

RETENTION OF DATA AND ARCHIVING

All hard copy raw data, including, but not limited to, the original
chromatograms, worksheets, correspondence, and results shall be included
with the data package submitted to the Study Director. These will be archived
with the original study plan, intendments, foul report, and all pertinent
information from the Sponsor.

The testing facility shall keep all electronic raw data and any instrument,
equipment, and storage logB for the period of time specified in 40 CFR
792.195. An «act copy of the materials submitted to the study director will
also be kept at Exygen Research.

Exygen will obtain permission ftom the itudy director before discarding or
returning samples.

Pogt 140/6)
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APPENDIX I

ANALYTICAL METHODS

V0001780: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS"

V0001781: “Method of Analyaii for the Determination of Perfluorooctanoic
Acid (PFOA) in Soil by LC/MS/MS"

V0001782: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS”

VV0001783: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Fish and Clams by LC/MS/MS”

V0001784: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Vegetation by LC/MS/MS”

V0001785: "Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in 3mall Mammal Liver by LC/MS/MS”

V0001786: “Method of Analysis for the Determination of Porfluorooctanoic
Acid (PFOA) in Small Mammal Scrum by LC/MS/MS"
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ANALYTICAL METHOD
MrtMdNwnfer VW017SO

Mc*c<4«fA«»Jdyib forth* D«Pnijaa<iaa atFnfluaraactw ok Acid (7TOA>la Water
kyLCMMMi

Analytical Turinj Facility: E*y#en Jlcaeatcii
3051 Jbacarcfc Onvt
Sm» Coliefe. PA 1001

Approved By;

C —
Faul Comolly ' Dale
Ticto alLaad* LCWS, &&ypn RaaMcdi

‘OohnFlaboty /  —
Vi« Prendente OpmioM, Rxyf« Rwaardt

Total ?»e»: 7
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BxyfnXiaaepch Nwabar VOOO 740
| ANALYTICAI M im O D |

Mcfood o f AmUyaU for tfce Dotenmaadao of Ndluerooclaaolc Acid (PFOA) in Water by
LOMS/MS

10  Scop*

H ii matted i*to te oe»fleyad for b« »©latec and quanbtatiaa of jmfWooctaocic
add by Hijto ftrfomuiK* Liquid Ctmoutography coupled to a tandem M m
Spectromctric Detector (LC/MS/M5) io wamr.

2.0  Saitey

21  AlwayiobavviM/blaboraiotfyprMtioM.
12 Cooeuit foe appropriate MSDS before handling any chemical for proper safely

3.0 SampleRaiuiraaoi

31 Alto«« 40eeLeftaaiaanplffor «traction

3.3 No lairgilaprnrowimj la «««bad to »«tor aamplaa.

JJ Samples «band refrigerated «hoold bo allowed to equilibrate to room
tcmjxratvt,

34  All mplea moat be thoroughly mixad telbn being sampled for extraction

3.3 Anyumpire contatoteg p«mfc* should be ceoorltoged at -3000 rpm fbr -3
ninutH and tba ng>cvn*Uftt Mad for tba «traction.

3.0  Sample coDacUon procedures will be «pacified io the itmpling plan for din
petyart

4.0  Raagentaaid Shndasda

Al  Water-H?LC grade

4) Mathano] - HPLC grada

4] Axnnoemm Acebde-A. CJS. Reagent Gral»
<4 Perfloorooctanoic Acid - Slgm*-A2drich

5.0  Imtnimeot »"d Equipment

3.1 A high perfoamtnee liquid chromatograph capable of pumping up to |
aotvnxa equipped with a vihablt votuoa elector capable of injecting 3-200
hL eeoMCtad to a tandam Man Spectrometer (LOMSA4S).

3.2 Adevice tocolied raw date for peak Laiegrstwa and quarutmiion.

3.3 Analytical balance capable of reading l©OC-000f 1 g.

3.4 30raL diipoeaH a poljpropyteaa cenmfcge mb«.

53  13mL dispoabla paljpropylane caotrifega tubea.

1S Di”eaablatecrcfcpau (50-100uL 100-200uU

5.7  123-cnl LDPE morow-taeuth bemlaa.

3.1  2mL«laar UPLC vial Ut.

3.9 DRouble pipcttac

3-10 Aiitopifcec« (IQO-IOQOpL and 10-100 pLX with diapaaabla tip»,

ill  Waten SepPak Vac 6 cc (Ig) »CI8 SPEcartndgaa

»ae j«d
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fxya’IM M K*
ANALYTICAL METHOD |

Method of A jaJpk ft* ttoDmrmIDtfioe oiNriluofoocunolo AddCPPOA) m Watorby
U7M3/MA

M2  SPB YIQUOOBMBIibhL
315 Oattifcf» copritoofipiiraf 30 «iLgolypcopyton» tub—* 3000tpm

4.0
4.J  Analytic*! Column: Pluopfca* 8? (Keyrtoae SciartiBc), 21 mm * 50 | g,
(WN: 12505-0521301
42 Tampam e: 30*C
43  ttobDoPhuo(A): 2 mMAnreociaci AcetaW 1« Wab*
4.4  M*WaPha*a(B): Ma&mol
6.5  Gnutiml Nnpvn:
Flow Rat*
USttiluB) &A XJL ImL/tpin)
0.0 65 35 0.3
1) 65 ES 6.3
12) 25 75 03
200 25 75 63
233 45 33 0.3
6.6  Injection Volume: I5pL(c»beinci8«ed to« jwJi**50jiL).
6.7 Quarttabeo: PeakA m - externalitiodm k calibration curve.
LI RwTSme: - 23 mwuet
| Thoobovocoodittanoroiatwidodiaiguld« «fldjnayboclmijediaortCTto
optimise the HPLC tytttm.
70 MS/MS

71 Mode: Bkctn»?fay Negrav* MTO moda, mmitoring 4J3 -0 O Pmil.

The tfeov« coodibccu M imended ta k guide md may be changed in oeder I»
opénme du MSMS eyttem.

10 PnpcraiiBofSdutioiu
11 Mobile Mum

«.M 2 mM KWVOonnn acetate is water jj prepared by adding 0.154 g of
Id I0OOOaLofwKler.

Automata vchjanaamay be prepare«!.

J>02%18 63
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ANALYTICAL METHOD

Method of Anaiymii ftr the DAwmiaatiw ofPerfUiorooduoic Add (PFOA) in Water by
LC/MS/MS

9.0  SoufamlPneMntioti

91  Standard Stoek/Furtificsbon Solution

91-1 Ptcp«« i nec* eahboa 0f-100 u*rt«L 0iPPOA by waijhirj 10 m*
of sndyticalataoden] (cecmted fiu p*ity) and ¢ lute to 100 mL with
nwfasnol 1»» 125-«uL LDPB botti*.

9.1.2 A 10igAiiL fortification aodotionof PPOA il prcpwed by tainiing iu
mi of 1h* 100 jif'mL solution lo « fimi volume of 100 wiih nxSwnoi
ifl a 125 nsL LDPB botti».

9.1.3 A 1.0 pifferi. tonificatio® solution of PPOA il prcparod by brinflng ni
mLofttw IOHV'rol' »dution lo »final volume of 100 with mcihwral ni
1 125 mL LDPE botti».

9.14 AO01 fottifjcation aohrtion of PPOA i* prepered by bonjjijj In
mLaflSa |.0[i"S)L»elutiotttoe ilo») volume of 100 wiifameihmol in
« 125 mL LDPBbottlei

9.15 A0.01 jtfitoL fottifieaiioa bolouqji of PFOA 1» prtftared by hHrifio*
LOmL of tbc 0.1 \i§SImL »olutioo to i (bui volume of 100 wiih
ulin«iina 125 mL LDPB botilo.

9.1.6 Thestock md fortifloation acheim i are b>b* rtcttd in » refiigeracor it
«ppfexImatrly 4*C »ad u t sublo fot « maximum parrai of 6 «wnihs
&t ih*dabefpreparala».

9.2 Standard Calibratimi Solutions

9.21 LOMS/MS ariihralkirt luodiftl* ire preparai in HLPLX wattr  Th*
eatibralkn standard* are pcoceaaed tbzough Ih* «tnction procedure,
identical to irapite.

922 Th» followin* ii a typicei ««rnplcc idditkmel cooce&trailoiu may be
prepariti ai needad.

Pinal
Caacemradoe  fortiScatioo  Voitureof ~ CanoaMitknof  Calibrano*
oTFortificatici* ~ Volerme  Portifind Coevol  GaUbsabee Staoderd B>
Solution (wb) U-1) 3aid«dta»r (example)
0 - 0 *0 0 XCramddyy-0
10 100 40 3 XCiamddyy>1
10 200 40 0 XCamddyy-2
10 400 40 100 XCtnraddyy)
100 100 40 230 XOantidyy-4
100 200 40 300 XQaiaddyyl

12 €00 I 1000 XCtwaddyy-6

*The ttOraolBd Muwntralioo oTthé calibralirm ftanderd I* aqua) to Sx ita mitili
cooeeniralkic, cimato che concentrationoflh*standard durin| ih« «traction ©PE).
XC mextracted caJSxmUM irjndird.

Page 190f65
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fe fjlilww t MeAodN«*MerVWSCIVG
! ANALYTICAL htfTtfQ I> ~ =~ [
MMbod of Analytu IbrtNDmnnnwticia ofP«rflocro€>ct»néic Acid (PPOA) in Watar by
LDMS/MS
9J-J K*m »indmd aotatfo* (m in i btafc) «n.ar t™ with «ich

HO

120

Mt of «aodarda cwmtati.

9,24 Sten all «trtOWd catfbraticn ataotoda in 15-mL poiypropyie* tute»
M2*C to 6*C, up to two weak*.

925 Ah«»» vctuxaaa nd oeftetntnuiecii of itiadarda m»y b« prepared u
» Jii

Rateo*1 1 *

IP.1  Each Nidi of Mnpka tttnctd (lyytfcitiy 20 or hfc) mu« include « lent
*M TMgMA coftlaol (tmbod blank uains KPLC water) mb two mgem
Hnnml» tortiHad at known corwantnuiani (lab confrei «pile) to verify
procedali r*wwy to fee batch.

HU Regiatamc*» far field and laboratory duplicata* and «pike* will be apccilicd
inIN quality aafurtoia« plan far feiapmpet

. 11 «4na«ia40»L of»«piaera portionofsmtpLafelutod to 40 raL wife wafer
inn 50 mL potyjvopykaa c*nirifele tub» (tbrtJiy m needed, replace Kd and
»aweU2

I1. 2 Comliwo fan Cm SfE cnldpM 01>9 mL>by pnung 10 mL methanol
fallowed by 5mL of HPIC water 2 dropiNc). Donot let column run dry

11.3  Load mmpk cp renditiorud Ctt STB ofUidpc. Discard chiata.

114 Bute with -5 m| 100% mafeatol. Collact 5 mL of ehiato into «mdunicd
35 mL polypropy I»fl oentzilUfe tnfcee (final vixhnna» StalX

11J Maly» uBQftlecroepmy LC/MS/M$.

CNcexmtopupfcy

121 fejaet fee a»» amount of each «andari. sample and lotti (led aampia imo ihe
LC/Mg/MS tyibwi A calibrati  rOndard rmut precede and foftow al/
analysed urnptae-

122 StandanfaofPPOAazmioceidicg»« lent IWo or mocMcoiieiniJetien levels
muatN included k an umifyUcnl aat

123 An «tir» ut of nctraciad calibration «andarti muat N included at fee
bapaofaf and at fee end of a ampia mL Extracted «tandarta mu* be
Iplat"m ad batwMe every $-10 lamplas. Ac an alternaiiva, «n entire «et or
e»anatri cahbndco aifldnrda may be «;acted at fee Nfanainf of a act
followed by merected calibration ata&darda iotortperad every 5-10 »empiei
(to icttram E* a lactrnd tat of aettnclri itandarda). In «itoti cam, axUacted
calibration «andarti»m at tw fee fint and lilt injection in a »ampie *1

12.4 Uab linear >tandawl cava far quamiutlcn. line» «andart curve« art
paneraiad far fee anafyta by linear rapreMkai uaipi /X weighting of peak imi

Pog*200f63
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hnw Um rtl MH*ed Nun** vqQD1710
ANALYTICAL METHOD, ]
of Analyaii fcxtbo Determiaatioa of Parfluorooctaoaic Acid (7F0A)ii Water hy
LC/MS/M5

verni onlibraaoa «m im t easomm{ioo using MisxLyax 3 3 <w equivalent)
10ftWIl« WEXMML

123 SarapU rwpoaee aborti nat exceed stradari rwpcBiee. Any samples ehm
«xoeed standard rapooicj shouldhe furtherdtluttd and manalysed.

130  Acceptance Crlttrt*

131 Ch«Maito™a«iwiit Aowftpe*k*f*dm~it«riQ<iBt36P«mv6a(n* pemii
of 413 mdil The 413 u u pErmt oomapoada lo Lhi PPOA «tiojv whilc ihe
datigbtcr km (349 uau) rspracnls Drc loia ofevirai diax jde.

132 VMhod blaniu nwt noi conta» PFOA et levale gnau? ih«i the LOQ. Jf»
bUck coetalni PFOA al teveii p m tr thaa 50 agO, tlwn * new biaak (ampie
mustbc and the «ataviM mustb®» «tncNil.

13.3  Recoueriee of contool spaine mdaiatra spirai mini bc bctwaao 7M 30S or
titmh tornare vatuas. i mcontrol apike Alti wm0# tbe «captatole limili, the
«olir* Mi of ampie* aould ho lerartraotod. Aoy metri* epdce outside 70
130% aborti be evtteefed by the Utolyet te detenni« if re~xtraetim n
wansmed.

134 Any eeiibrdinn standard Ibend to be * statistics! outlier by wing the Huge
Encv Tat. may be excluded jfont (be calculation of Ib* calibration carve.
However, the total number of extracted catibnticet eUndenle Uui could be
excluded nmet mi exceed 20% of (be total numb«- of extracted »landardi
injected
lie MrrelalUM coefficient (X) far califeeiticn eurvee jcaarxtod must bc
20.993 (R124L99S), If cslibratioo Torulti M outside Jibm bmite, then
appropriate rtepe owai be taken to «fttui irtatranent operation, and the
mtandode or the relevant act ofinap la ebomld be reanalyzed.

13.6  Retmtkua (me® between standards and sample# must not drift more than
+ 4 % withinan malyticti run. Ifretantuatime drift exceed* thia limit wiihm
m analytical roc then the act muetbe reenalyved.

140  Calcolisi004

141  Um the Allowing equation to esfculste Un mumm of PFOA found {in ng/L.
bated ob peak aree) using the standard curve (tinenr regreauon pervre«f»>
ftnoetedbythaMasa Lynx software propina:

PFOA found W L3 - ffnk araa - inlCTDgnri x PP
slope

DF » Actor by which the final volume wee diluted, if neceeaary.

Pofe 210f65
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mvwwmiNbwiii va» hid
1 AfiALvnoiwrruoo

Malia) afAulyw fcr*» <tfPk HiutmoiumU Add (?POA) in Wt*r by
LC/MSIMS

142 fix «Miyki fotUBMVH with known amourti of PFOA prior to «bvetion. me
Ite foUowinf cqaataao tocalculi* ite percent recovery-

Jtewwwy 1%)

YiPttl«MI)tejb>uidCiifil> -analyU fam i in control {nyT.)] **
id i)« added (e$iT.)

Page 22 0f65
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ANALYTICAL METHOD
Method Number MOG01711

Method ofAaatyjb ler the Datormlaados offorfluorooettsMc Acid (PFOA> la Sou by
LC/MS/MS

Analytical Testing Facility: Exyfon Raaearct»
3G5S Research Drive
Stal« College. PA 16*01

Approved By:

n H
S
Technical Leader, LC-M5, Bxygao Research

rohn Flaherty
' Vice President, Opcntiotul, ExygeaReeooroh

Tool Pages 7
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fixypttkmeftftfe Mi*odMtmy»«r VOOOI7d
ANALYTICAL METHOD

Method of Analysis fer tfw Desenaiaalio« e f PerfluocioociaMic Acid (PFOA) in Soil by
LQWS/M8

10  Scop*

Tha msiftpH is to b« asployad fi» lha isolation and quantitation of perileorrxxrU/iwc
add by High Pw&smsaee Liquid Qnwnaipfnphy counted to s Undetn Mus
Spectromatric DeEactoc (LC/M3/MS) m soiL

2.0 Safey

11  Always obaorve ufi» laboratory pradicea.
21  Cbnault tbe appropriale M5D3 ;cibi« hautting any cheoucal fot proper safety
prscMitiant.

10  Sample Raquirecuat

31 Allet* iS|«ftM Itempia fi» artractiofi.

3.2 Hosample promoting iamaded fix- »od samples.

3] Samples mored letigsnoed toonid be allowed lo squilibro« to room
tapmtat».

3.4 ADsamples m tt bethoroughly mixed before feeing sampled for extraction.

3.5  Sample colletto» procedine« will be specified in dia saanpliat plan fcr Th»
projact

4.0  Reagents and Sbnteda

41  W«»r- KPLCfmU

4) Methanol - HFLC grade

43 Ammosriua Astiate- A.CJ. Reagnat Grade
A4 ParftooDootaaoie Acid - Sigma-Akkieh

5.0  Indnimeot sud Equipment

31 A high petAnnaacs liquid ebromtiofraph capable of pumping up to 2
arrivami equipped with a variable volarne injector capable of injecting $-200
ML_concerted to a tandem Mass Spectrometer (LOMS/MS).

5.2 Adorine toeoUoei raw dam ft» pack integration and quanimtion

3.3 Analyticalh»T**" capable ofrtadin| to 0.00001 g.

3.4  $0uiL dilpeaabla polypropylene cnrOriJVgt tubes.

5.5  15mL dlapeeable polypropylene eentriAigc lube*.

5.6  Disposable ndaoprpets (50-100uL, 100-200uL).

57  HS-aL LDPB asirow-mcwih torti»«.

51 2mLdam nm : visual

5.9  Digpoeablc pipettes.

5.10 Aulopipebae(KKMOOOpL and 10-100 pLX with dtspoaable tipi.

111 WatsreStpPak Vec6cc41g)tC1ftSPB cartridge*.

$.12  SPBvacuma manifold.

313 Uhnwdc bath.

Page 24 0f65
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trylwto Irt 00711

f

4.0

7.0

8.0

~ ANALYTICAL M1THOD
Method of Aoalyti» fee tie Determination of ParfluoroocUnoic Acid (PFOA) in Soil by
LC/MSIMS

3.14  Wrin-icdo» ibakar.
5.15 CcotriAtt* capable of ginning 50 mL polypropylene tub«« ai 5000 rpra-

OtTKnjognpbk ayitem

4.1  AndybniiCohiBMi: FloofhaMRP(Ke>v4«0e$0iMbfiBX2.] numx 50 mm. 5
(P/N: 12509-032130}

12 Thmpmpu-r: 30*C

13 Mobil« Ftuuw (A): 2 mM AnanoaMan Acetate in Water

14 MotHaN

65  QradUotprognm:

PiOV Rate

Tinffrwa) 2 2kfl fmlApinl
00 65 35 03
1.0 65 35 03
1) 25 73 0)
210 25 75 0J
225 65 35 0J

14  kftctu» Volime: 13j& (eia be fascreMOdto m much u 30 >iL).
6.7 QuaatiMta; Poak Am -cxtsnu] steadardcahbratioa eurre.
6.8 RunTune ~13mimt*.

Th» above oanditiMWtro intended m a jxide end may be changed in order to
optimize (be HFLC tyvtom.

MS/MS Syilesn

7.1  Mode: Blectroeprsy Negative MBM mode, monitoring 413 -* 369 mfr for
PFOA.

Tha «bow condition era bounded u aguide and may be chenged in order to
cpUraix* the MSMS ayitem.

Prap«ccileciorsebCWM
(.)  MobilePlu*

111 2 mM anunenJua acetate in water Je prqpimd by adding 0.154 g of
ammmexn acetate to 1000 mL of wata.

Atantt# Toluroa ourybe pttpwed.

Page 25 of65
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IxyftafjNMca MfMNwéw VOMICI

T ANALYTICAL MXTHOD j
Muhod o fAnifyai« for tha Detanainato w of Ew flaarooftaittic Acid (PPOA) in Soil by
ICM3MS

9.0 Standard Pr«panoj*

91 9aodmiftett/Fortiftah«» Soliden

911 hepn t stock «ohMia»0f-100 pjfaiL af PPOA by weighing 10 mg
oftndytoal mndard (eeneefed far purity) and dilute te 100 mL with
»*W J ina 125-mL L2»R botti».

912 A 1Q faitiocaiiQ « «Hution o fFPOAia prepared by bficgin* 10
mL oftbo tOO pgtaL solution to afind vota» of100with nctbarol
ma 125 aol. LDFS boatb».

f.JJ A LOpgtal fortificati« lolulloa o fPPOA is prepared by bringing 10
aaloffac 10 A fta ! aotaon to afinal votai« » /100 with m «W ei in
A123AL LDfBAotQt

9.M A Oil pptalL fertifleedos soluto« o fPFUA ia prepared by tro fic i 10
mLoffae 10 pg/mLaetaikxito a fatalvoline of100 with mstWciin
a125mL LD B book.

9.15 A <M)l jip'mL fortificato« «olution ofFFOA ia prepared by bringing
10 mL *f th* .1 uptoal solution to a find volume of too wiih
mitiwil lai 125 mL LPFB botto.

9.16 Thadock mi fbrtitcadoa «otaon» ara to be stored In arefrigerator it
mppwxoaatoly <TC aad «0 ittb k ft» a uudiaun period of 6 memtka
fio o the dal* o fpreparation.

9.2  Standard Calibrati©« Solution«

92.1 LGMS/MJ calibraden standards sa prepared In HF1C water. The
cabbrtéao standards aro prQCMad through fa» extraction procedure.
IdaetiMJ to eamplse.

9.22 Th* ¢(»Sowing is a typical example; additional concentrilioca may be
pnpared aeaoaded.

Final
Ceti«*itiut PWM&MUH  Velumef  Choowinatiaaof  Calibration
ufFortificabcn ~ Veto  fwalled C—bel Calibration Standard ID
Sobrio* ippfa iuLl SansJtieiLl  Standard (»M* (cuirdri
0 0 40 0

XCmmddyyO

10 1» 40 25 XCmioid»|
I« 200 40 » XCinmiUyy-2
It 400 40 too XChuoddyyO
in too 40 250 XChuaddyy-4
too w 40 >00 XCtwoddyy-1
«e 40 1000 XCmtnddry-i

182 L
« The extracted oaaeaniratloa ofthe calibrato« standard it equal to 5* lla initial
eoacanirato” due »» fae eooocntratfc» offa# atandard (taring * e extraction (SPE)
XC-extracted oritecitioii standard.

Pa& 260/6%
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Hyy» »ww»> VvoOOSHfl
ANALYTICAL METHOD |

MaUiodofAsalyM ¢»dm DMnmn*iiw of Podtuoroectaoolc Acid (PFOA) in Soil by
LC/MSLM3

9.2J A mo tfaadwd BokiSao (raetaas bl&)0 nn« b« ro-gpirgd with «eh
Mt of Mindardi «odnctwi.

9.;.* Stai* all atncvad calbratios eieadarda ifl 13-atL polypropylene tube*
at 2*C WO0*C, if to two wwk*.

+JJ  Alweatevohim« «4 ceneealrsdcmeafsUndod* maybe prepared *1
Beaded.

tao laidi SMUp

K>1 Sack batch o€ empiee extracted (typically 20 «r icaa) nwat includa al Icaat
ooe inij<1 contro] (ttaftod blank ualnj 5 mL of malfaoaol) and two reaycoi
cottoli feetifiod «1 known coooamndoni (lab control ipilce) io veniy
proeedural recovery forti»beach.

103 IcqwreacnU ter add md bibontovy (hpbcacoe and spdtcs will be specified
in Lba«patity atauraoce pian tee thia ppQoe*

114  Saaapie Shiirocéa*

11) Weijh 5 f of sample into SO mL polypropylene cantziAipa mixta (terrify ax
a—dad. raptaca Ud and nix wall)

113  Add5mL ofmethanol nd ifaalt oo awriit action ahak*rfor-|5minutes.

11.3  Tnawfer lhatutoa to aa ultraaooic bath and sonicate for-15 minute*.

114 Bhnf the volume up In 40 mL with walar m lha 50 aiL polypropylene
canCrifrfB tuba.

11-5 CWhnftifo far"1D mijuno* at -3000 rpn.

11.6 Coodlttoa the C* SF5 cartrldfat () f. 6 mL) by palling 1D mL methanol
Allowed by 5 mL of HPLC water {- 2 drop/aac). Do not lei column run dry

117 Load (docim) the ample on the conditioned Cu S?£ cartridge. ~Discard
eUialm.

1L1  Slut* with 75 mL 100S mdhwmt Colled 5 mL of eluale into graduated
1$ mLpolypropyteaa coalriteso tubes (Dual voluma- 5 mU.

119 AnalyaaaampkoM tttelectroapay LC/M&MS.

12.1 faucet Ok som amount of each randasd, sample and fortified lampi* imo the
LC/MS/M? ayrtam. A calibration atandani moat precede and follow all
analyacd ««iplw

3 Standard» of PPOtA cocraapoodiof lo al lead Uva or more coooantration levali
auwt h* jaclodad iman analytical let

12J An emiro ace of extracted ce&tndoa mndaria must be Included at (he

bagnami aad at tfaa rod of a uayie Mt Extracted tuodarda rovai ba
InttHpanadbetween ovary 5-10 aacaplaa. At m aUanativ». an mbro aat of

1

N

Psg* 27 of65
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Mario» Nuoto V0001711
ANALYTICAL METHOD
Mediad of Anafrré fiotto Dn— MUtfcai of Pteflaoreoctnoow Acid (PPOA) in Soil by
LOMS/MS

extracted caMratka «andad» may be UModatod at fee beginning of i %n
JbQewwl by extracted Mtibntiea «andada intertpcned »vary 5-10 »anditi
(te accrual ftr i Mooad to of«OTected Brindad»). 1* wtharcm , attracted
»atibntio« sentente n u t bntbs fin i and lu i injection in asample act

124 Um Sato «ntad cerva» fo# quantitation. Linear «xwterd curva» ut
taunted fix 0a mlyto by linearfcgr»»rioa Mint U* weighting of peak we*
rama coUbntrao toodwd ooncartratk» using Maeelynx 33 (or equivalent)
softwaresystem.

12-3 tapi« impania should boi msmdl standard igiw . Any sample* that
«caed Brindara Tespoaec* should be Anther diluted and reanalyzed.

13j0  Accapianca Criteria

131 Ctoonoofran mia daw a peek ofa daughter ion at 369 emu from a ptroni
of4)3 aim). The 413 tmu parent corresponds to the PPOA anion, while the
daughter ion (369 amu) m am m a the kma ofcarbon dioxide.

13.2  Method blanks must not contain PFOA at levala greater dun the LOQ. Ifa
blank Denuina PPOA at lavala frettar than 30 t\g/U man a oew blank sample
rout be obtained and ibe entire a* must here-extracted.

13]  Recoveries of control spihw and matrix apikaa must be between 70-130% of
ferir known value«. Ifa conimi «rike fella outride fee acceptable limila, the
Mtire to of ungile» iheald be r*-«xincted. Any matrix spike outside 70-
IW% should bo evaluated by fee wialyal to dotevtmae if re-attraction is
warranted.

134  Any calibration standard fe«md to be a stailLiticai oiilKar by using fee Huge
En«r Te«» may be excluded from the calculation of fee calibration carve
However» fee (otai sambar of extracted eahbraiicw standards that could he
excluded mtut not exceed 20% of the (odi number of extracted standards
I

135 The oocnlabon oocefliciant 0t) fer catibrthon curve» generated must be
MX992 (R2 20L9B5X If calibration result» fell outftide (hene limits, then
apprty iaSe step« touri be taken to adjust instrument operation, and ihc
«andante at the relevantto ofiimplns feouid be reanalyzed.

IW  Lmotion tine» toxwean atandardi sod saanplee owat not drift more than
+4 % withinan analytical ran. If retention tins« drift croaeda this Umh within
»«nriyti»Jnm then toe itemiuu hareanalyzed.

ruttori
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lumIMUfdi \OOCPIl

| ANALYTICAL MITSUI)

Method of Autyiu fbr fat Deunmnuien of PerflviMoocttneic Acid (FFOA) in Soil by
LCVS/M8

14.0 Calculating

141  Um Un following equation to ctfrulett the amount of FFOA fined (in ngiT,
booed «m peak im ) wing the atndwd eurve (linear regraeaxw parameter*)
ganvated by theMu* Lyat eoSwire propani;

FFOA fount f«/Li- ff—k«—. imfoepil x DF
oM
DF sfactor by which 1ho final volume w u diluted, if noocMary.

14.2  For umpies fbrtillid with known tmouma of PFOA prior to caVKiion. ux
the following ogniiinn tocalculate the peroau recovery

IUcovcty (S) -

[total analytefired ifitB-) - enelytp found io control (ayL)]
nutate added (a*/L)

14.)  Uee the following equation io convert iha amour* of FFOA (bund in ng/L to
o~MiFPb).
FFOA »end (ppb) * fffQ Afamd (m I) 4JtafcMIgglEinl IQML1)
ample weight (5 g)
U.4 Uk (bo ABowing «(qtutioa to calculate the acMiiat of FFOA found in ppb

beeed on <ky weight.

FFOA found (ppk) Ay weight* FFOA found (ppb) x [100% / tolti *©lida{%)]

Pag* 2?7 0f63
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HN M if Aaefyiiafar tk* Um m M lim erFarfluroeetiftofe AcM (TFOA) la
Sedimut by LOMB/M

Aaalytjcaj TMting Facility: Bxygua Reaaarch
30S! Raeawdi Drive
SUM Collag*, PA 16101

Approval By.

CJL

Paul CoaooUy Dai*
Tectowel Leader, LC-MS, Bxygec Rawareb

¢Um rfu |/
Jobe Flaherty B Data
Viba Prrmdmt» OpcraOooa, Bxygen Amarch
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li»ealnmtl Mafted Master VOOOIl i

1 ANALYTICAL METHOD 1

Method of Ajielyala kr ThaPf m inatiau of Pmflporeocfoio Acid (PPQA) in Sediment by
LC/MS/M3

TVi method il Mb*employed to the laofcdoo to6 quintunoo of perHuoooctmoic
add by Hi# fwlbnnaa;» Liquid Chronuacgraphy coupled to m undent Mur
Spectrocutric Detecte* (LC/MS/M5) in aedimeat

2.0 3mhy

21 Ahvtyv obwrve mib laboratory practica.
22 Coamllite ipptupdiU M3DS before hmdlixgi soy cheoucsl foe proper aefeiy

3j0  Sample Xogtmancel

31  Atkeit 30f ofUH Miopi# for eatnetioa.

3.2 Noeample petceeetag ii needed to esdioieat wraplee.

3.3 ;ampie» itoiod prfigeriHd ihould bo allowed to equilibrai« lo room
tempeaulure.

3.4 All aampleenuut be ifaofouihly mixed bdbrchemf lampJed for «jctrution

3.3 Simple collection procedura# will be rpeciSed in the lampling plan for thit
ptaytet

4.0  Raajentt and Standard!

4.)  Water- HPLC grade

4.2 Methanol « H7LC grad®

43 Anade Acid-Raagsmt grade

44 Ammonium Acaule- A.C.8. Peepw | Greda
4% Perfltmrooeuaoic Add « Sigm”Akthch

5.0 inatnoncm end Bquipmera

51 A high parfaemmes liquid cfcrtanitnfreph capable of pumping ip lo 2
m Nuju equipped w tt t nriabla votene injector capable of injecting 5-200
pL eem eued to e tamtam Maw ¢ péactemete (LC/MS/MS).

32 Adevice to collect r«v dida 5» peak integrati«) and quantitation.

3)  Analytical balance cqpsblo ofreading to 0.00001 g.

SA  50mLdupoeabltpolypsropyiiteeentriftije tutea.

JJ 15 mL dUPtteitbU polypropylene centriftjgs tube«.

5A  Dupeeeble mioaoppcU (30-100uL, 10C-200mL).

57  115-ml LDPHusov-moutb bottles.

51 2ad.cM HPLC vial kit

5.0 Dlapeuble pipettes.

5.10 Amopipettai (100*1000 iiLmd 10-100 fiL Xwidadbpoaalilfl tips.

511 Wstes Ssp Pak Vtc 6cc(lq) tCIISPE cartridges-

5.12 3P ncuuan numfbld.
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layfesfasraeb

1

ANALYTICAL METHOD |

MedaodofAwlytli fcf tht Dsterminsden ofPsrfluorooctacoic Add (PPOA) in Sediment by

60

7.0

80

313 Vortosr.
5.14  Wrirf-sctios shaker.
5.15 Cmlriftjfacapable of nwming SOmL polypropylene tubra «t 3000 rpm.

ChwstefrapbicSy»4«

6.1  Analytical Column; Pluopbus RP (Xsyiteos Scientific), I-t nun « 50 nun, Sy
(Mi: 12305452130)

&  T<f«fHMr»: 30*C

6.3  Mobile Phase (A): 3 mM Ammonium Aestiis io W se

6.4  Mobile Phase CB): Mrthrol

SJ CkadieotProgram;

Flow Rale

Xjnfitnit Ju 5LB tml/pinl
0.0 65 35 0.3
1j0 43 33 0.3
10 25 73 13
20.0 25 73 03
225 65 35 03

64  Igjscaiea Voltas: 13jtL (canbsincreusd I» ts much «* 30 pL).
6.7  QuaotitztioTL Peak Aras-«stecnal ataadiKj ciXbradoa eurvs.
6.6  BLtmThnr -23 ramu»*.

Thbt*cv» oomtttkns «ra foUMfcd u a guide sod may be changed in ertfcr X
optima* th H?LC i>«*an.

MS/MS System

71  Mode Sketroapny Nsfstiv* MUM medo, moataciBg 413 -» 360 mtz ftr
PFOA.

TM above ooBddau a» iatadad u agoldsud may be changed in ordsr to

opdmfes Ch M3MS syttsra.

FrapantkmoCSoluHoai
1.1 Mobile Phis*

t1.1 2 snM«anonhw umm n snow Is prapetsd by adding 0.154 x of
Gttnonium acetate to 1000 <»Lsf water.

Page J2 of65
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MmfeX Mutfcar VOM171}

ANALYTICAL MXTHOD "
MtcVrf of Anatytii fix-6* neuraunition of Fwftwaoociinok Acid (PFOa >In Sediment by
LCYMSIVS

12 Euncdoa Sofctioai

$J 1 IH aoeti» uid ca Witar it prtjwred by idding 10 mL of acrtic acid k>
1000mL ofwftar.

AkenxU vglucto* mnjr b* praparad.

>0  Standa-dJcapantio»

9.i Suadard Sled/Peitiflestioe Sotudoe

9.L1 h«9«r» a Maok miulaoD 0of* OO ks  qCPFOA by withui| |0 itik
*f xaalyaktl cfmdart («onwiad fbr ptuity) aa4 ditoe w IW m | wnK
woucnol ina 125-mL LW B bottl*.

9.12 A |0jiffaiL fortiltaAoo aohiifae af PFQAia pnpartd by brin*mit 10
mL of tb* 100 pftnL vahnkni to | Saal volume of I00wuh nwihinM
ina C25 mL LUPE bettle.

9-13 A1lO0pftaL farbficat*» Mlution «i PPOA i1 prtparad by brinjin# ID
b*Lof Uu 10 pj/mL »tutioo to a flaal wolume of 100 with methawi in
a 125mL LDPE bottk.

9.14 AO0.\pffaL (brtifttedoe aefatitn of ffO A il prcpertd Vy tainging 10
mL of Th» 1.0 mjrtni toluéon to a ftxud volume of 100 vith nutiunoj in
a 1Z»mL LDPH bottla.

9.13 A0.01 p*i»L artitkadoc solitioc of PPOA ii prtpared by brm*ing
10 mL of tfao 0.1 MftaL MJatiott to a Eue] rolumc of IDO with
natkMel ma 123mL LOfBbodU.

91 iS TV «ock «cd tatifieih&o aolution» an io be Moral inartfriftm » it
appeojdmataly 4*C ind in stable fix amninun poried of 6 month»
ftcaa tfaa dato of pnparttioo.

92 RtmdaidCalibeatioaSeloticme

921 LOMS/MScaiibmjm tfriiic «raptaporod ia mothanol via dilution
efibeai pffaLArdOMtka»aohrtiin.
922 1V foilewfat ia a typJca) «xarapl* additional ooocantoaiioiu tnay be

final
ofFcrt/baden Vokiina DOjttd» CowaonUon
Schitw» (ngrtal)  (ux) (mU [MfrU

100 1» 100 100

WO S0
100 20
10 10

i 0os

| 0.2
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I ANALYTICAL METHOD

Method of Amlyri* for the PeteanJnalk* of JWIluorooctanoic Add (PFOA) in Sodimont by
UVMS/N8

9.2.3 Bier» Il ttlfonfan ttandudt la 1ZS-mL LUPE narrow-,mouth bot|J»t
.mre» f*C, uptoaU montili
fZ*  Alternato waluma« and oooc«rti*B«oa o f atoftdarla may be prepared u

100 Beich Sat Up

lai  Each batch if templet extracted {typically- 30 or lon) nwi include at Icut
ad two untreated control* fortified at known
(lab control <plba) to verify procedural tacovery foe the batch,
for Held and laboratory duplicate and tfUm will bo specified
in therjuahty aamn cca pkn for this project.

IL1  Weagb5 1 ad«Bfle into 50 mL polypropylene «ntrifu*i tuba (fortify u
M ed* replace lid nd adz well).
112 Add.33 a»L Of IS Made add, cap, vortex and ifaak* on a wrial aedon shaker

113 Cdiifo»athe tabaaal-3000ipn for-OOmimUu.

11A  CoodHScn (be Cm SW ubibidpea (1 g. 6 raLJ by passing 10 mL medtanol
feUowadbyiO mLofKPLCwitor(-*2 drvpfwc). Do not letcolumn rundry

115 Load (dacant) foa atonali on &* conditioned Cm SPE oartndja  Discard
alitata.

U.l  Add 20 mL of medtowol to the aedimsei left is the bottom of ihc 50 mL
Clolrifoga tab*, up. varia* and «baie« on a wrial action shakir for -30

11.7 Cmtnfiage fontab* at -3000 rpm for -20 stonata«.

li.l  Decant the methanol «<no 0» tuna SPE cartridge. Collect die eluat*.

11.0 Wash (be cotam with 4 mL of methanol. Collect foe elute and add ii to the
«fatalacollaoted in«ap M.t.

11.10 Qmdiiln a MOONdCit STO cartridge (t g.6 »L) by pewoi 10 mL methanol
followed by 20 mL of HFLC water 2 drop™*). Do »€t k* column ran dry

11.11 Add (ha methanol to -200 ntL of water and load on the second conditioned
SPB cartridge.

11.12 Bhde wife ~5 mL IDOS meffcaool. Collect S raL of thiat» imo graduated
15 mL potypwyytma ptnfiigo tubea (final volume ¢ 5mL).

11.15  Analyse sample«uain| ebetroeprty LC/MS/hdS.

oS »T
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VQQUI7I2
\ ANALYTICAL MTTHOD [

Method ¢ f AiUdyfii ¢ r 1» Df«mlj«tloft of Per*uorcoctuxKc Acid (PPUA) In SedimentT y
LCTMSfMS

1200  Quonuu>frg>hy

12))  lg»M lhe Mint n*ouM of aecfe ecsadnrd, Mafiie end fbrtified urople imo the
LOWS/MS tyrtAJ. A ulbntioo tundard must precede and follow ill
analyzed aamplae,

122  Staad*d» ofPFOA coo*”cadin| toaUeerf fiveoravore oonoeatratien le*xI*
mut b* included in an amiytkji mi.

123  Aa «Mir* Kt of extracted calibration gUnderdi raiiM be included at tftr
bagUmlai and « &« and <f a «mpla m . Standard« «wet be intcrapcrad
between wfty $-10 umpUa. At an elianativ«, aa Mire m of calibration
Uandarda may b« irgectod at the bctumirif of a a«t followed by calibration
(teutardf nsenpereed «wry 5-10 Mmplee (to acoouni for a second mi of
mcdarfiX Ifl eatfxr caM. ealibnttaa naadard» mini be toe ft* and LX
1ZgOCH{G m « sample set

124 U* linear stand«4 curve« ft* gaartiwjon. Linear ttinderd curve* are
fmantad <br be apatytaby Iinm ramwicn ualft* Ifr wngininj of peak area
veraua calibrmtioc ataadud CMuentradon via% MeatLynx 1.3 (or equivalent)
software tyetanv.

J2_i Simple Impouie efarnid not rawed outlaid reepanaaa. Any tampki tbw
exceed nanrfard reeponsee should be Airtfa« diluted end reanalyzed.

130 A«épongé CrttarU

131 Cbranatopram muat éxxv a peak of adiugbt* ion at 369 amu firtwo a purent
of 413 mu- The 413 une parent correspond» to lhe PFOA anioa, while the
dsugbur ion (340 «mu) topréaeata tbe lon ofcsrben diootide.

)32 Matbod bbMo M«M MMooMMn PPOA m Jgveig jm tor tban the LOQ Jf t
UmA «wt*fcu PFOA ai kveii poster than 0,2 itjptal, thon a new blink
«ampla tmM be obtetaod and lhe ertir* Mt muat be m-axtneted.

13.3  Reoovebea of ¢goaol ndlw* «ad raaaix «plksa rouai be betweee 70-1>0% of
Uct know» value». 1f+ oootoal gplke fille ovtsuk the acceptable limita, ihc
«jtu* Mt af «mptot ahould be ro-eatracted. Any matrix ipdu ovtods 70-
130H ahould be cvakrafcd by tbe anatysl » détermine if rc-catractkro it
aminetni

13.1  Any oaJnnb(n u*ndart fcund ta ba a rtatiedcal otiiiat by ualng the Hugt
Errer Ttet, may be «oclkM Qwn the oakwladon af (ba calibrsilon curve.
Nowavar» the total number of «xtracted caUbntioa itandarda that oovld be
«ecludid amie am axcaad 20% of the total number or extraclad auodardi
tqjwtsd.

135 Ibe oDoelatk» coeffloen: (R) for oaHbnixm ctnvei fenenued muet bc
20.992 (R32D.91S), If calibnoon raeulta aiil ouUide thaee limita, then
appropriele «tapa nuul be tadoD » adjum inetruioMil operation, and Ihe
mrafeoda or the refovani m ofaamplae ibouid be reaiwdyxed.
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VitxITO

ANALYTICAL METHOD
Mvlhodof AnsJyt» tat QwDotaraumkn of farfhtoroocUnoic Aud (PFOA) in Sediment by
LC/MS445

13A  litmflon tfanM tatwaan Standard« icd samples on* not drift man ihui
+4*wiifcfciw analytical tub. Ifimmrign d m drift gaeead« did» limit wtihin
m analytical tub &«e <wset puul ba naaulycod.

140 Cakuhtiw

141 U™ thelbllowmgtipumoo trcrkelete t* »mount of PFOA found (io nf/rwl.
btoed «a peak arsa) mio| tfea standard curve (linear wgwask* panmeierti)
taoaatcd by 4» Max Lyra aoftwan program:

PPOA fctmd (ngAnL) - ibekiBA”iBlesaBtiL XDP
4l0M

DP- freierby wfefckdw flu] volume wu dilutnet if necessary.

142 Par m ptai Jbrtifiud with known «mount« of PPOA pdw to e*tractke. use
the fcHowwij «gnaden t* eaieulsts Ae peresm recovery.

Rooov«*y{%) "

(total— lytofeaod (nyfriL) - »adyte found in control (ng/tnL)] *
JtuJyt* added (nfnL)

UJ  Usettw ibilewin| «gustion to eoevset to« «mount o f PFOA found inr*6nL v
0"K(ppb).
ppQAfeoad (ppt) * fpfQA &upd,(ciftni i, final Yfllumc ¢3.aL>)
svepie wtajjrt (i g)
HA  Um the foflowmj equation (If aooeaury) to calculate tha amount of PPOA
found in ppb Ueed ondry w«lju.

PFOA found (ppb) dry WM|bl- PPOA found (ppb) x [100H / total aeiidiOl)]

Page 36 0f65

Exygen Research Page 77 of 110



Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: PO000760

Exygen Protocol Number P0000760

ANALYTICAL METHOD
Method Nimtwr: V00017JJ

MttIMI *f Aa«]Jyab for IM o/F«rth»*rwetww4« Acht (PFOA) ko 71*1»
*md Clmdj by LC/MX/MS

Analytical Tattinf Pacuity; Brygcn Bjaearoh
3051 RMe*oh Dtive
SIAMCQIUp, PA 16101

Approved By

.C iL. iMuM

Paul Crauolly Ctok

Tedukal LmkUc LC-Wi. ftxTjm fowwarcii

DRl ¢ ! R

IvheaPw OpwBtkmi, Ex/g*nR*mreb

Tatet ftaM: t
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ANALYTICAL METHOD,
Method of Aaal/fla for (he Derearmaetica of Racflwooctoaoic Acid (PFOA )tafieb and
ClunabyLC/MS/MS

1.0  Sooft

Diu wuflind 1ftoW —ployed &rth# Violation nad quantitation o fparfloorooctinoic
add by HJfh fotaaiax Liquid Cbrometojripliy coupled to « tandem Mut
9pee*omafric D»tu:tor(LQM3/M5) in fiahand e Im .

2.0  Safety

21 Al—y»ob—vbufe laboratory practical.
2.2 Cooroh the appropriate MSDS befere handling In/ chemical Torproper wfoty

3.0  Sample Racuironum

31 Ax1}-120%ofM temple Coratfraction.

3J -Simple* dmdd be pro«*—id before atiactiaoL Plbob the fioua sample in a
feed prod— or m t hoaopenlt* wUh d>>tec. PUca the templee in coounnat*
and —r* open in feoeen atenft overnight Id allow for carbon dioxide
wbHnudon.  Seal nvl place the taotple* in froxea iterate until lime of
iMlyaU.

3.3 Sample oolleoBan prooedunr will be «petrified m the tampling plan for thia

40 Magcote and SlanrtenJa

A]  Witer-WUTpade

4.2 Acetates-ile-HPLC grade

A3 Carbon (120-400 merh) -Reagent grade
4A  Mdbaaol - HPLC grade

AS  Silica pal {&20Q meah) - Unapnt gradi
A6 Rodiil (®O-00mMtO - RMjt-Qtsnda
4.7 Superoteaa LC-NHj - Reegwn pad®©

At 1-OcUncd - HPLC grade

A9  L-Aaoochic acid- Reajpcx irede

AID DimcthyldkhkroiiUae - Reagent trade
A1l Tolaene—Raagmt grade

4.12  Ammoolm» Acetat» - A.C3. Reagwtt Onde
A13 Perfl—oecunofeAnid-Sipna-AMiidi

5.0 kfla—Mat and Bquipm ot

5] A high performance liquid chromatograph capable of pumping up to 2
eolvaote equipped with e variable volume htfectoe capabJr of injecting 5-200
pL ooamieted ea i tandem hdeea Spectrometer CLC/MS/MS).

52 A device tg collecttaw datafor peak intoyatioB »ad giacritetioo.

5.3  Anelpical balancetufubitefreading to OO0CD g.

tty 2ura
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IMadNiaab« VOOQL71]
AWALVTICALMrraOD

Machod o f Aaalytl* fa» Uw PAarmiaiittaT» of Nrfiuowwiw ~ Aad <PPOA) in Pinhw j

6.0

3A
35
%
SJ
54
S9
5.10
511
3.12
515
514
513
$.16

Cknu by LC/M3/MS

JUmy wwfwmor.

12SaLpMMh4NdfIMKA
30 t»L diipo—bk polyyn*yfauy gmvitugi mb«,

15g>L diryoiabU polyyropytaoe coctrifotc tubes

DiopMMbk mianfi»«« (SO- LOQuL, 100-100uL).

12S-«L LD.PBnurow-moaft bottko.

inLokwHTLC vuiUu

pjpMN.

AwMnpittM(100-t0O00”Laod 10-100>U.)» wilhdiipottbletipa.
SFBt«k« (JOroL) (Supdca c*Lna h/0$7177).

Wrijl metiasutuk*.

Cmtrifajp «aprilo of opinata* 50 nL polypropylow tubo it 2000 rpm.

Clnuuirtupqthic 5y*m=>

61

62
63
64
6.5

66
6?
6%

Analytic*! Column: Fluophiaa RP (JUyitotw Seiendftc). ;1 meni
(F/N; 12505*052130)

Tempasraro: 3(TC

Mobile Pfaue (A) : 2 taM AjuiTMuuiun Ac*Uksi's Water
Mobil* Pham (B) :  Methanol

Qmdi« Profrim:

Flow Rate

Tifltf ircifl} 54A UA fmlVmin1
60 65 33 03
10 65 3% 03
1.0 25 75 63
20.0 25 16 03
213 6% 33 as

liyoetlon Votum* 13 pL (cm bootem-d to @ much M 50 uL).
QkUtmtoban: P«ak Am* - «tornai itaodiH calibradoc cum
Rm Tinte - 23 «nula»

Th« »hov» cooditioat&f« intended u p guida and may b* charged morder to
ojiinnza th* HPLC kyMofl.

hfr >«fl

Pu%t S9 0f6$
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kypntoM Kk Mcto<tHaéw Viwx)?AJ

\ ANAtmCAt MSTBOP 1
Acld(tFCiA)KF.ii(»
Cisco* by LCVM3/MS

70 MIMS3)«Nai

71 Mod« BINfeMpayNsptiv* MRM mod«, macftariiif 413-069 mfz ft*
PFOA.

The ebov* am dtikw w» iohndid «i s guide idd m»y b<chenSed ie eider le
aftuana U* MSM5 gy*am.

1.0 FnptnAanoffefeutoM
tx Mobili PW*

w.l 2sfiMM M BIB «ortafe I* vmv » pmporod by sdding 0.15* %of
acMaoahanM M « to IMOn L «fwater.

12 Extraction Sohitios*

12.t 2% SSOiiWc Arid inmdhino) ispttptred by diwolvim 2 gofascorbie
«cid i» 100 n t ofmetiwAol.

1.3.2  30H DinwatylricbkuoriLicM io loluono 1« prtpnvd by britigmj > m|
ofdinoUorUidi)o«M»l«Mlo BflnilvoliUMOf lOmLwith lolueni-

AlMmm volume*my btjnpmi.

9.0  Sttudted pnpeeKke
9.1  Susdinj StodcTortiRcacioJi SoJunon

9.11 PnfNm mstuck safridim of-100 jiy'mLof P70A by wadghinf |0
of saslylwa] »Uodxd (correaod fix purity) And dilui« io 100 mL wkh
RMthmxJ m o0 125-a L LDPE botti*.

913 A 10p~mL forti(Variod »tunor of FFOA u pripuod by bnn?ing 1
mi oftac 100pftal Aokioon to » fimi volume of 100 wilh m Win |
in* 125 mL LDPE botti«.

9.1.3 AO0.1pffaL fottiflctlicn AOIAxm o f PFOA iipnptrod by brinimi 10
aL ofCre 1.0 pffrsL » tulltw feafinii volume of 100 witb rariJwwi in
s 125mL LUPE botila

91 A A 001 ligAnL RxtlflcAdon sotutk» of PPOA il prepored by bringiivg
10 mi «f Om 0.1 up”pL solution M i fimi volume of 100 wilh
mxhoiiil in A125ro| LUPI botti*

i 1i  The Meck*ad ibnificotion KtoUan» er« to b« itorad ini rcfriiwiior «
mpyteximetety 4*C Ani ara *Ub)a fbr * maximum pariod of 6 marni*
Croio Ihe dati of pnpiratioe.

Pntiori
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Mwfood Vo213
ANALYTICAL METHOD

Method ©f Analyst* fix Ib* Dateontaibon »fPsrfluocwoctandc Acid (PfOA)a ftab and

9.2

Clima fcyLC/MSAtif

Standard Calibration Sotedooa
921 LCMBAIS «sodard» ar» pcreparad la mtfhanol via dilution
O flk 1.0 pffaiL fortificati solution.

W 2 Tha fvUowiaft «*« lypwal auntplo; additional coocsatratioiu may be
pwyad aaaaadwl

Piasi
effareficaboa  Vote« Diluted I» Canoasnation
hA> fru-j
1.0 50 30({ ow
It 2S 100 0.025
10 10 100 oil
0U5. 10 100 DO0?
awl 10 too DD02J
ai to 100 [eee]
X3 10 100 0.0003

9Jt.) Steal «Umbbratke standards is 12S-mL JIDPE narrow-mouth botttt*
U 2*CteV*0, uptom BtettQn.

9.14 fiJtoraate volume* and o0QOCCOtrtrion* of itandardi may be prepared as
needed.

10.0 batch StaUp

104

10J

Back batch o f aaraptai «enacted (typically 20 or leas) uui include ai lean
one uotraatad ooMvol and two untreated coctroli ft*tjfieri « known
eoocentnboita (lib contra] ipOw) to virlfy procedure] rooovary fw the batch.

ior Said and idedtoty ffcpbcatsa and apakaa will be specified
in the qualityu rau ce plan for thia pacjeCt

N.D  Sample Extraction

111
112
HO

11A
115

11-6

Exygeti Research

Wrjh $| of fcesne Mttpk into 30 «L polypropylene cemrifugs tubes
(fortify ai needed, replace lid and mix well).

Add 30m | of atwwauxik and dtakaoajiWTtM action shaker for 3 minuiM.
B*C»the tabeatoabater far~1 hour.

Pack and condition ON SFE rebaa and jOanizB Ib« pear*haped flaafca

Pack the 20 a L 9Pfi tubaa in tatpiaiKie with 2 g fioriul, 2 g silicapi. 2 j
caibaa, end | g LC-KH,. Condition the column* with 20 sal of methanol,
then 20 mL of acetorutrik. Discard ail washes. Do not ibow the column to
Ay.

SUsnii» tha 125 mL peaMdupad fluk* by rtoainj with the JOS
dmte&yidkhWvedlw* io te)ucsa aotetkm- Rime the Bask wUb telsane once,
foUowad by aMtbMri <ihraa to n' ). Dry tha Casks completely before use,
othvby slf-drykfl or witha atman of Btoot«.
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rt Metfodw»wv»0imi3

ANALYTICAL METHOD
Mofaod 0CAnalysis fa tbe Detenroutic» ofPtrflwtoocwneic Add (PPOA) InPith md
ain»byLOW W 3

11.7 Caainfoge foe 50 mL pctypropylro* tubes ooeteiniag sample m -2000 rpra

1M Deetrt (M «atme* «n to « «ondikienM SPG cohutm fined inaide the mouth o<
Uw Hut Ceiled the «lud» in the 123 mL uluuMd p«w-»hap*
flask.

11.9 Add 10 mL ef eoetaaltrilc t» the sample » the 50 mL ca>tfifug* ubc.
Horao|HUza the 0<ot«> t] pfc*»e uatng * IUsumiiw for -30 seconds md rinst
the tissuraasr whb -10 mL of acetonitrile int» the tub*.

11.10 Stubetueun (b *#m fe*~10 nuwsUe 9» s wrisl-*ction shaker.

1.1t PtaeceUwtubeei»ee»®«wfor-lbeurmo«

11.12 Ceatribge du 30 mL polypropylene Tube* conlaimiig unple et -2000 rpm
ftr-tOminoUi.

11.13 Decnt the extract onto du tun» SPE oolumn. Collect tu »lust* ist« ihe
nut pesr-ehaped Disk and combine with the ttuam frtxn the initial
extraction.

11.14 Psu 20 mL >fteuodoil* &rouft du SPE column and combine the aluite m
thcsanwpoNtiqwdfluk.

11.15 Add 3-4 drops of 1-oocud I» the «tuet In the pam-sbaped flute and
enpoeUf MredMPfdp N m uiu« » reduy evaporate («4 < 40"C).

L1.16 Mai» Ibe foul volume, by adding 2 mL of 2% ascorbic seid in methanol to
Uw pear-ebeped ftaek and awiri to mi*AU*aotv«.

11.17 ftaswfarIMaxirim toHTLC vieJaceinf dUpeeabJepipata.

1.1t Analyzeaamptaewng«;cotrorprayLOM5/MS.

12.0 Chion&atoyaphy

121  Igjaet Uwum » amount of each standard, sample and fortified aampieiato lhe
LOMS5/MS system. A cailbralit» Standard raust precede and follow all
aoaljMd «mph»

122 StandanUofPFOAeerrupoading» tika« fivtor mors eonctotmkn kveli
buWb» inclodod in awanalytical m1

123  An Oftiawsd cf cabbrado™ stsadads must be included «tbe bofmnmj and ti
«tuend of t aonpU aat. Standard» mutt be wKeupemd batwur every 5-10
samples. A» S» aherenove, u eoiirt set of oalibcatkm standards may be
averted at tbe bepmnag of a set followed by calibration standards
Inariperaed away 3-10 sarapJss (to aacnant for » second aw of standard»!, Ir
other am, caflbratu* standards meat be ttia fleet and lan injection in a
onyfoulL

12.4  Use linear sundwd curvza for quantitation. Linear standard corvee sm
isatciated far tbe analyte by Uneesregmiion using 1/x wrighting of peak area
veraua cabbcabon itandard oosMntrttioQ using MaasLym 3.3 (or equivalent)
mofoeve eyatam.
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>«—ith M rted Muster VOTO17U
! analytical Wrroop

Method of Analysis &: fro DatancliuuJoB of Perfluoraoctanole Acid (?FOA) in Fiih #nd
Duna by LG14S/MS

125 Soaepte ratpona* tfw ild not oxeoed «andarti rropcnion Any samples ihn
txm a standard wpooaea should be Arthei diluted an! reanalyzed

15.0  Acceptance Criteria

131 Qumaatograa» nnnrtriicw apeak of» cfaugbter ion at 569 amu from a pareni
of413 mu. Tfco 413 emu panm corrc”cnda to Du PFOA anion. while the
d*U|Mor ion (369 amu) rtproaama (ha low of carbon dioxide.

132 Matted blazfci muat not contain PPOA at )*v»ls potter than the LOQ. Ifa
Manic ommdm PFOA al lavds py un than 0.5 ppb, then a now blank sample
muat be obtained and the «edr» art muat bo ro-extwctW.

133 Rocovarioa of control gpikti and matrix ipiko* muat be between 70.J30% of
thoir known valuta. 1fa ootmol stake frifa outride cho acceptable limit«. the
oatni aot ofMinplos Aouid bo rwwiraciod.

UA My callbraboo atoodard frond to bo « iwfcocil otuli« by oaiof the Huge
Em» Tart, may bo mcfalod from fro calculation of the calibration curve.
However, the total number of eatibratm standards feat could be excluded
emutam «teaod 20%o ffro total Lumber o fataodarda liyoctatL

13-5 The cottvbboa «oeffirianl (X) tor oaUbrnkw curves fsoeraied runt be

(X1 jWx3I3). If calibration results fall outiida these limits. then
ifpfo’riaco stop« tnuit bo taken to adjust instrument operation, and the
rtaadaadaor tfaaraUvaat art of M pM s ihould bo reaMlyxod.

13i5 Kmntkm tone* betwomt itandarda tad tamplss muK not drill more then
1 4 % withmwt analytical nm. If retmition limo drift exceeds this limit within
an analytical run Ib « die art must bo leanalyxed.

14 0 Caleulaitooa

141 Um Un frOowtsgoqusrimi to cakolato the amount offPOA found (in ng/mL,
based on peak area) using tho standm| curve (luusax regmarion parameters}
gn*«f*udby tfcoMso» Lynx software prepare:

PFOA ftxad tnataL| " (Peek arte #tourayt)
slops

1*2  Use the following ogoatioa to coovart ths amount of PFOA found in rtg/nL to
(>m

PFOA found (ppb) v [PFOA faund fnrtnL) « final volume IreL) x DFi
uanple woight(g)

DP* factorby which tha final voluto« was dlluwd, if n«c«toary.
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fcw fanw * . — M m d Uta+ii VOod7t3

| ANaLTOCAL MtTHOD |
M etai »f Antlyd« imdu DoenaiudM «fftofluuoocMaoic Atid (JTOA) in Hw ird
CtuubylC/MS/M*

143  Pt» mmpi* fistiflad with known amount* of PPOA prior le extrtctioa, u*
die folfewiu# MfosttoD to Oikuiiie the percentroomy.

Recovwy(S)»

~oulialy?ofbufld~n”l) - nalyU found in opmrol(pfi'g)]
MkU)deaddtd Om/i >

Page 44 of6i
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ANALYTICAL METHOD
MrtiwdNumb«: VOCOITW

M ated «( Aaalyab tar tar Dtnralantaa adPirflaaraM luafc Add (PFOA) la
VacdaUu by LCTMSAU

Analytical Tortue Fiairty: Exygw JUwrch
3051 IUtaan* Drive
Stale Coticfe, PA 14f0)

Approved By

p*u!CbwaoUy Orta
TacJuucal U «kr, LC-MS, Bxyfu RimmtJj

g//n fU Y
35 fuSS T
' Vdosamidiikit, Opmboat, Exyjcn RatMrtb

Tout Pem: 7
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UMaOM « veoei7|.
| A.VALVTICALMITHOD

MMkxt of Aulytli for ho Drtcmuuiran o/ rttuoroM Un« Acid (TFOAJ in Ve (otaiiar
kyLC/MI/MS

1.0  Scope

Hi» »ethod fata be «aployad (br A» »elatfo» sed quantitation o/parfluoroocUAoic
«oid by Jiilfe Fcribroaoc« Liquid Ctaroaacopnpiiy coupled to a tarwUm Mau
SjWtnaaatrifl Dateetor (LC/MS/MS) ia vcfotaiicn.

20 3cbry

21  Abo,)« obacrvcsafo laboratory practice«.
2.2 Conaalt Ib« appropriate MSDS be&w handling any chemical for proper safety
pncintica».

3.0 SasplaleqoinaMot

31 AilaMtjagaTIHEMapleJbrm&aotta!.

3-3  Soptes should he piu/asead before extractioe. Flan the fiozae templa in »
foodfm m m mdbomofmos with dryico Ploec ih» «<ampies m containers
«d le** op« b boceo «tarapé «nniilht w aOow for carbon dkmuta
subHMaHnr  Seal aad place (lie sample« lo finan atorase until time of
analysu.

33 Sample »Section procedures will be specified bt Un sampling plan for ihn

PPCQKE

4.0  AcopentemdSemtvda

41  Water-HPLCjrode

4 2 Accwototte - HFLC prade

43 Carb6n (130-400 Mel>)-fU «iaal preda
44 Metaeool-HFLC prado

4.3  Silfospel (60-3t)0 muh) - Ixagar* prada
46 FknaU(«M 00 tamh) - Reap«i proda
47  Supad« LC-NH;j - grade

4.1  i-Octanol - HPLC jwia

4.9  L”icotbia acid- Rasgad pad«

410 Pl«e0iyldfohtareeilea»~ Caapeoi prade
411 Token«- Raagent prtde

412 ABHnoolum AJWtaie-A.CS. Kea»ati Onde
413  Heflueroeetaeeia Aaid - Siproa-Al*iob

50  Instrumentmd Equiprasd

$1 A bipb performance liquid cbaoroatoprtpb capable of pumping up io 2
antonU equipped with a w e ll« volume ligoctar capable of Reeling 5-20»
pL eowaecled to a taoufam Mesa Spactromf'sr (LC/idS'MS)

3.2 Adevieata collect raw data for peak ietagnuioBUxigiuntiudott

3.3 Aa*l)Acai balance eapabte ofreadinp to 0.00001 p.
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ixrtMIMMKk
ANALVTICAL MTTHOD

Method of Analyei» (or the DaMrzmiuliOfi of Pérfborooctenclc Acid IPFOA) in Vegetation
by LC/MS/MS

Rtury rv”ontor.
3.3 133mL jmsj-shaped flu K
3-6  3flniLdiifOMbl*pely]prc>pyiuMc«imfiif>»bet.
3.7  I5mL dispoeeble polypropylene orntriftigrtobei.
5] DUyoe*I»*ieaepipett(50-t0(XjL 100-200uLX
39  li5-fiiLLI>PEa*ffowHnotfa bottles.
510 SmLCINT HPLC vini Idi.
M |  Dii*oitb2ipipiovi>
3.12  AntopfOKM <100*1000pL «ad 10.100 pL), with disposal»!« lip*.
3.13  JPE tubo» (20jiiL>(Sup*loo c*L 0o. NO57177),
3.14  Wrl*aeiloo*hak«.
3.15 Centring* capable ofspinning 50 mLpohnP'Qpyfent'Ubeesi MOO ipm

6.0  OXOGUKCF*?Efe 5yUHQ

(.1 Analyticil Column: FVayhsea RP (Keystoco Sciamile), 2.1 mm x 30 nun, 5m
<PIN: 12305-0»1J0

42 Tnpntar*; 30*C

6J MAtli Phase (A) :  2mM Ammonium Acetate in Water

64 Mobil# Phase (B) :  Motfanol

6J Qmdiajt Progrtm:

Fkrw R«a

Tima fmijftl 3LA 5Ll fmLftnkii
[ee] 65 33 03
1.0 63 35 03
to 25 73 03
200 25 5 0.3
215 4» 35 0.3

3.6 fctfoctloe Volume: IS pL(ee* botane»™* toaauracli u 50
6.7  Quantitat»*: Peak A na- external standard calibration curve.
6.1 RanTims: - 23 minuto.

Ths store Modtfoo» are intended ae a paid* and may be changed in order to
Cpennies the HPLC syttam.

7.0  MS/MS System

71  Mode: BtectaHpnyNaptiveMRM mode, monitoring 413 -» 369 mti foi
PPOA.
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&yg*lMVIb " . Msfeod N tdm VOWTE*
1 ANALYTICAL M1THQD
M *Sd5rA5j5 ferttmB S SSm SS? of PWborooconoic Asid (PFOA) in Vmumioh
by LC/MS/MS

Th« «bovo oonditiooa m intanésé u a gnide in) jn*y b« changed in order 10
optimal(r;D MSIMl system.

tO  frao«ntinof$oh(*a«m
t.) Motte phi«.

111 2 mM atOTmfttm steal» b» «ctar Ja pf*pw«d by siding 0.154 g of
momnnwini HOM «0 10COmL o f watw.

1-2  BxtrgsJioA Solutions

121 2% aaeottio acid tnms&iool it prtpvad by diwoivint 2 | ofa*cod»c
ecad i* 100 snL o f Datbaxk).

1-21  30% DUtehflddIchJoftMItao ta toluene is prop»«I by bnngiag 3 mL
oddbnsthyMfchlocosiUiKta sihalvoluoM anOraLwith iolumc.

Alternai« votame»m iy b* prepared.

1.0  Standard Preparation
9.1  Studvd Stoci/Portificatio« Solution

9.1.1 Prepare a «ccfc solution 0 f-100 >ig/mL oTPFOA by wdghing 10mg
e/j*i)ydad «noted («ormted %e parity) tnd dilute to 100 mL with
Stttasnol Inm 123-wL LOPB boari*.

9.1.2 A 10ngtoi ftmiflteiao solltion of PFOA is prepared by bro”inj |
ml. af dm 100 og/ml solution « « itasi volani® of 100 with mctWol
tn» 125 mLLOfH book.

9.1.3 Atti |i4*aL fertiiicstiaa solutia* of PFOA is pregiami bybririgung 10
mL6fto 1.0pg/mLsoiutiootoi iul VoluaMoflOO with mtdunol in
»125 ml. LOTE batto.

9.1.4 A'OOI jigtaL fbrtiAtefcdb solution of PFOA is preparai by bringing
10 mL of ths 9.1 pgriaL solution to « finn! vaiamo of 100 with
mtdmml| Lam 123 m LtW "Sbooif.

9.1*5 T1» stock and fortification solutions act to b* itorad in s rofrigsrstor si
Ifpraxiouedy VC and m nable for &maximum period of 6 months
too th»dais ofpreparali*»,

9.2 Snodarti Calibration Solution

9J-1 LCIMS/MS oalibntioe stated i ire prepared ksmeOvswol via dilution
of U» 1.0ptfnL fortification solution.

Pigr4ot’
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d Nurber VOOftR«

AiSAILYTItAL M t THOD

Method of Anilyii far Ihr D«cnr®edan rPerftoorooctwoic Aod (FPOa) m Vegetation
by LC/MS/MS

922 Tb» ftttowing U t typkeJ example: addi(tatui googooiraUQja pity be
prepared «needed.

Ceucaotratwo Pin»)
offatifieehoa  Vofatoe Dilomd to OaBtentreliM

Seiudt» htafoilj _ (mL) OnL) (W**LO

P JOo 100 0J)J

1« 13 100 0.023

M 10 100 *0L

90S 10 100 0005
non w 10 00)035

01 ID 100 0.001

ac# 10 100 000«

92-i Stan til ealftnitaa — »dardi la 1ZJ-reL LDPE aurow-nwuth borila
tf2*Cto 6*C  to fix booCu.

0.24 Ah—m vcJam and ronemtiitimil of atandeid» maybe pnywd aa
Beaded.

10.9  Beach Set Up

lai  Badi bad* of uraptaa vxtnctad (typically 20 or km) miui include at leas:
— Mb—ad «astool ad twe — H é eotdrtU fottded «l to»wn
oeec—ndoa* (kb contrai gnke) to «rity procedural recovery for the batch.

10.2 Require—  Sor field and laboratory duplicala and qxkea will be «pacified
iBthe quality eaamnee plan ka dm project

11.0 Snpie Bimettan

111 Weigh 5 g or fruca Mspie iato 50 toi polypropylene ceturifogc tubes
(ferrify u »ended, replace lid aod 0ix weil).

1U  Add30mL ©iatatauaHt and ik k onawrirl action IUicr ftu-1J minutes.

11 Ceotrfugc the 50 mL polypropylene tubes containing (ample at -2000 ipm
far -IOnnBBSa*.

114 fmk and oxidUiro the SPB tub« kid nlaaixe (he pear-duped fluke.

11J  Pack (he 20 ibL SP1 tob« imaequeace with 3 g Donati, 2 g eilte» gai. 2 g
carton, ad 1 g LC-NHj. Coaditioo the ooluraoa with 20 mL of methanol,
than 30 mL of acetonitrile. Discard all waehe«. Do not allow the column la
dry.

116 Siimi» (be 125 nL peanhaped flirt* by riming with the 30%
dimethoidicliktfotiLaae io toJium eotutioa Rine* the Quit with i»)um ©nee,
followed by g rOwmxl (three cimai). Oy the flatLi completely before ute,
dthw by ilr-drytBi or wUh a atmes of nurogMv.

11.7 DocantQ» «Urect w to 1 couhtioned S?B caluaaa flttad ioaide (ha motnb of

tfhai)earehiyed flaak. Collect the eliuae in the 12J mL eiUrdaed pew-ihop«
1»
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Ne«ntaw V0001714

ANALYTICAL .MLTHOD

Method e f Analyvi» fl» dw DctramraaiuttafPvilikKnooclaook Acid (FFOA) ui V«S8etalion
byLC/M*MS

111 Add 30mLefaoetnailriletD tbr rasple in & 50 aaLeaacrifijf« tub*.
11.9 lhaka thr rarapte again feg ~IDminut—oa owriet-actiac ihafcar.
1110 Caatrfflifc da SOmL pofrpropytwM xubee oQotaintaf »ampk ai -2000 rpm

11.11 Derate: da «Mate onto da h m fIPE achunn. Collrc* the chute inte the
atme pearetuped flak ad coatbina with da oUiant from da initial
«tmctlo*.

11.12 Jtapaat Hjpt tl.I through 11.11 agata.

11.1) Add M teopa fIf 1-00anl a da atmet » Ihm pw ahaped Huk ad
evaporate Mreduced pacaaura Qtaef 1 rotary evaporator (at < 40*C).

11.14 Mikfthe final vohae, by adding 2 nL of 2% wcovtio ««id in imOmol to
the yardbnped Oak and «willa nrix/dtaeolve,

JUS Ttaitar fra «ctrats io KPLC vieleiteog dUpoaebla pipet*.

11.16 Aialyw unpka «stag eketrorpray LCMS/MS.

120

121 lopectda MoaouniU of each etradard, Mu~tk Mid fortified aamplo into the
LC/MSAdS xyetrarL A calibration standard must praoada and fiallow all
Aaljcod umpia.

1*2  StawlMdi of PTOA eercapondini ta « ksel five or more ccncentration levels
BHMba included ina tratyticaJ at.

123 An anlira art of extracted calibration atmdanla imut ba included at Die
bogwwftf and at tha and of a ample at. Extracted imdardi couii ba
mtenperoed between every 5-10 aaraplM. A* an alternative. an enure tel of
retracted cabfcraiioc «uadanta may be iqyected at the begjmucg of a tel
followed by extracted calibradoa atandanii inteupnsod rvevy 5*10 samples
(to aecaunl for « aoeond ite of «ducted «tambfdi). to aOw ewe.
caiilralni standard! m at ba thafintand lastnyecxioe inaojapla art.

124 Um linear Mandaid omvaa for tpiaodtabim. Linear standard curvet arc
generated fbrtia analyte by line» rofrwteo© j»tag 1/x wrtghting ofpeal area
vnm cabVafco* itandard «racratraiwc ostag ManLyiu 3J (or equivalent]
aoflware «ytteoL

125 Sample reaporaa should sot exceed atandard mpniKi Any sample* that
BKceed standard raapaoeu abould be farther diluted and reanalyzed.

11.0  Acceptance Criteria

131 Chromatogram rauet <how a part « fa daughter ioo at 380 ana from a parent
ef413 amu. The 413 anui parent oorraapoads I» (be PFOA muou, while the
daughter ion (369 m u) lepneantathe lota o feaifeon dioaids.
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tiyiwRj*—* MKtodNurito Vixcvm

axaiyticaiM rrg q p

Method «fArndy»*tott» D tf*«w»tieaof PerfhweoetaaatoAcidO TOAm Vsgetxtion
byLC/MSAS

13.2  Method blanks amt not conodn PFOA st levels prater Lhan the LDQ. Ifa
Wank ocnUuu PFOA at levels paster than 0.$ ppb. then i new black «ample
bjm* be obtamd old the entire Ml mu* be i«<x(noted.

13]  Rowwise ofcoo«rol yflav ud matrix *riksa anal be between 70-130% of
(heir known valuas- If t eoalra) Spike U i outside the eeooptsble limits, the
«tin mi of*MnplM tfwuid bo it-sotimrted.

U.4  Any nalihnuba standard to be * stotinicAi outlier by u*n* the Huye
Bate Teel, awy be secluded from da cafculsdon of the csUbrauon curve.
However, the tool aurabw of calibration standards dui couki be excluded
m u*notexceed 20H of Ua total numbero f standards uyeeied.

UJ The oorrelukn coeflkao* (R) to caHbntttco orvoi generated must be
m.991 (R220.915)» If cehbfsiktfi results &JI outside these limits, then
Agreprtats eteys must be ttloa te edjo* ioabvaenx operation, and the
shuidm& oribe relevant m i of samples should be reanalyzed.

13.6 RatsstiM dmsi bettvew stendads and renpIM musi not drift more than
1 4% within ananalytical nm. Ifretenlion time driftexcoedstlui limit within
in uulytkel nut thee: the set must b* reanalyzed

MO  Calculstuns

141 Used* followifl" eqpéadt® ce caleuto» the aoootjss ofPFOAftwvJ [in rtgtal.
based on peek «*e) uclng (he standard curve (linear regression psrwnstws)
fpoeraiad by the Maas Lynx software program:

PFOA found (af'mL)- fPaak area *initcuil
stops

142 Useda following «pisdoa to convsrt the «<none* of PFOA found in itg/mL v
a»”(ppb).

WQAftmirt«hl«rFPOA ftnmdrns/mi w final wilia»nfnLU OFT
sample weight (g)

D P-fcdcf bywfakh the final raiatiMWw dittoed. if necessary.

14.3 ftr sanipto fetified wifo known amounts «TPFOA prior to cntsuclion. use
«a follewkg equation lo nefeisiato the para« recovery

Reootery (%) -

[ total snafrta found (nffr) msnslytefound ip control (ng/g)] [W
aufytetddadfof'g)

hiri«7
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ANALYTICAL METHOD
MifrorfNomfer VOOOPI5

M etodi Aoalpfcllvtte Dtfvmludci tfPtrfIBcrtortM ck AcM (FTOA)la S ail
M aul Livert7LC/Mg/MS

Analytical Tmudf Facaity. Exy*« SU*Mrck
3051 H in th Drive
StM«CoU«[a.PA 16101

Appreved By

VtA G—fL U tfcfM

Pwii CPanoUy Date
Technical Laadac, LC-M3, Bxyjm Research

allft £ |/
V&nFkharty Dite
Vice Preshkni, Dpardioae, Hxyjcn Research

Tout Pajm: 7
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lejFSWIUmitil Nuotar \V000I7JJ
1 ANALYTICAL METHOD

Method of AjadyaUfotboDctcnniiudioii afPtrduorooctsome Acid (FFOA) in Smell
UWnaJ Uvar by LCMVWS

10  Scop*

Thaa mttb-od i» tobn ooptoyod fo the iuJMieo tod quabUtion of parfluoroacianpie
acid by Hash PwJfaraunM Liquid Clcuiutagrapby conplet) to a tandem Miu
gpcotnuttflric P otoctor(LC/MS/M3)» null mirini liv*r.

23> $afey

21 Alweyi obenrv* «afe laboadotyptnctioea.
32 Conduit Ou appropriata M&DS befot fcaadlmg u'y (toomical for proper iifcly
pnoubaoL

10  Sample Xkjsbranavi

31  Ailca* 3goffrati—pit focrtractka.

1.2 SsapUo tbauU be ptoccwod W ort «traction. Pfeoo Ih* fixraen temple in a
food pioceuor m | tam of'dJt with dry io*. Place 0» rampici in ooiuiimit
«ad j«vt. «fi« ja frozen atonge ovcangki to allow for carbon dioxide
sublimation.  Seel and place toc »ampie* 1 frocen ttorage until lime of
«aelytia. Alternately. Ifthere it u> Laaufficicnl amount of «ample (-!«> Hum
3iX *ao noproooaoinj it necaaaary and die «<ample can be used ai supplied

3.1  Saasfk collectioo procedura will bo vpoolfled in ibe runpling plan for this
jwojart.

4.0  jtcegoata «od Standard*

41  Wafer-HPLC gode

42  Metoanoi-HTLC grada

4.1  Aoctonibile —HPLC jnde

4A  Anutttthsa AD*tttc-A.CJS.fo4f«ni Grado
4] Rnfluorooetanoie Add-Sigma-Aldrich

3-0  InatmmaBtaadlqviiptom

31 A high perforatane« liquid ehro«atO£jfr>i capable of pumping up to 2
«olventi «quippad with a vanablo velane ipjeetor capable of injeciing 5-200
liL oottifecfed to a tanofcn Miai Spactmnator 0£/MS/MSS).

3.2 Adevice to coHootrow data for peak integration and quantitation

3.2 Analytical balance capable of reading lo (1.00001 g,

3.4 30 mL dbpecafcl* pelypropyto«* corttiAtgo taUa.

3.3 13 mL diapotabl« pcdyprcipykiw «ntriftigo tubar.

3.6  Diapwablemleropipew (JIMOOUL, 100-2Q0uL).

57  125mL LDPB aarrw-mtrarh bottit.

3.1 2 *ltlaar KPLC vialtot
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UiM *m*«VWOIT7|]
AKaly ITCAL METHOD ]

N e 5nfA aciy» M tty DvwiiiiJ>tioBo/HrfliwQocttBOM; Add (FFOA) in Spall

10

1)0
in

112
112
5.14
113

M anul Urmby LCA4AMS

Qfcpoaafai» pip«iM*.

Autovlpen«000.1000 iiLmd 10-I0OtiU wi*b di*>o«bletipa.
w»srPakV M6oc(i*)icnsn(«rtridfF.

3PC newm nunllbld.

Tiuuamztt.

Wrii w iiw abak».

CacxriiU[*E4fB)>kafiy>nvk« 15 cnL polypvpfyttir« tubat M3000 rpm

Onautd®oUe SyM*

6j6
6-2
It

Ae*iytic<ICoht«:PhiofIMWRP(Ks)ietooe9oi«atilic).2.1 nam x 50mr»>SH
(WH: 12900432130)

Tkn"Mha«: XTC

Mobil» PfcaM (A) :  2mif Annnaiian Acetate ca Waler

Mobile foMC (B): M atted

Gladiant PiOjjjmn:

FWR«e

Tima SLA ax* (lal/mia)
00 65 35 0.3
10 63 35 03
10 23 75 0.3
200 25 75 0.3
223 65 35 03

Inject*» VohmM: 15jrL (c*ab» hnricd 1« M much u 50 AL)
Quacotltivor P*»k An» - e*ten»J jundnni odihratjera curve
RunTim : *»25 minuftu

Th* abow« oodditioa» <e» iotsndod *ai juxi» m | nay b« changed In ordw io
opdciiM theH U C lysenn

UE/M5 5y «te

7)

Modr BlacltpriniyNoptivwMRM node. ®oaitori*$ 413 -» 369 itirt for
A

. Tb» ikon oondixk»» arv minded at t pud* and may bs dunged in «der to
optiviriiatha MSMS lyttera.
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B>)nw LiMin dNlobn VBOOITH

ANALYTICAL MtTHOP

~Medwd oftody»»» ftrtbe Determination of forfliwreocttDoic Add (PPOALI in Small

9.0

Marami Uv« by LCAfS'MS

PuparMioa ofSotoSom
11 Mobilaffan»»

I hecUUe In water ia pn?«nd by «WiRt 0-154 f of
* to 1000 mL ofwater.

Alternate volume» nmy be prepared.

toadied Prcpando»

91  Standard Stoclc/Feriiflcation Solution

9.1» Prepare a deck aohtim of -100 pjfaL of PPOA by weighing 10 mg
of MIyftNi Kaacard (oeooeted fcr purity) *nd dilute to 100 mL with
mtbaaoJ ma 12J*mL LDPE bottle.

912 A10 fertifii*ticm eolation of PFOA it prepared by bringing |
mL ofthe 100 pjfaL eoXeioo to « ftuU voiumr of 100 with methenol
tn»12SmLLDPZ bertda.

9.15 AO0.1 ptffaL fbcttftcaiionaolurioaof PFOA la prepared by bringing 10
mLofiM 1.0[igfaL »ju?u» lo afinal volume of 100 wilh mtthaaol In
a (28 mL LOPBbottle.

9.14  ThertocJe tod ftalUkrtum eohuwxu ere lo be ttor«d in t reftxgeraror it
ippcoxImaialy 4*C end an ttabi* for a maximum period of 6 month»
fromthe duo of preparation.

9.2 Standard Calibration Sotattax

9.21 LC/M&MS calibration «findardi an prepared ia moth«*)] viadilution
ofthe 0.1 pg'mL ¢xtiUcahon aoUatwu.

9.22 TV following ii a typical nimpfc: additional concentrations may be
pRpared u oMded.

CoocetuntLflft Fimi
wftxtiAcalks ~ Votame Dthriadto Concentration
SoJuuon (N®*«L) i*U (ml) O»MILJ

190 14 100 JO

100 20 100 20

[ve] 10 10» 10

59 10 109 05

20 10 100 o

10 10 100 K

92J Sion il eafibrabon etaadarde la 125-mL LOPE narrow-mouth beides
at 2*C to 6*C, if>to rix mondi».

924 Alksvut» voimm and oonoeotratioos of Kandarda may be prepared at
mM«L

Pip 4»rt
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LECTWIM w tt VQQCI713
| ANALYTICAL IiUtTMOP

Mefeod o f Analymi forth* Deacaninafiofi ofPerfliiomootaacio Add (PFOA) in Smmil
Mammal Uvar by LCVM3/M3

100 BachM U |i

10.1  Each beteh of Mediae axtrecmd {typically 20 or ku) muu include at leesi
on* mtreated uwtrol and two untreated controll Fortified at known
BanwaW k- (labcontrol ~ok») la ratify procedure) recovery for the batch

101 kequiniMBIi (Wt field and laboratory duplicates and apikea will be specified
in Ox quality «<aMracc plan Jbribupagjeci

11-0  Sampio Extraction

1U  Weigh 1§ of Mmpi« i»K>a 50 nal polygwopykna cmfcifege lubes {tovCy m
needed, Mpbco lid and mix well) Not* that stornate weight! o Miv«r m*y be
measured depending on Iba «maple lire available for ut>.

113 Aid waMrlo Om tempi* ft* a Anal volume o )0 raL.

1U  Kflmogamxeaaa™Ja M ingatimamiier Hbf-1 minute.

114 Transfer | nL of the «ample ruing t disposable pipette into a 15 mL
liepeeebtootwtaiagelabe.

115 Add >mL of Ketooitnie and ibsk*for-3Q minute* oti awrin-sction ihakar

11.6  Cmtrifltge the toben at-3000 rpni for 3 ruinate*.

11.7 DecaaMb* mpemaiant mto a 50 mL diapoubk centrifuga tub* aad add 35
nLafwaiv.

UJ Conditioo the Cit SFE «rtiidg** (I fo 6 mL) by pusing 10 t»L methanol
ibtiowedby SmLofHPLCwaMr(-2 daop/tec). Do not Jet eohonn nut dry

119 Ltmdthe sample cat conditioned Cn SFE cartridge. Discard aiuac*

11.10 BkOs wide »2 mL of methanol. Collect 2 mL of doatt into a graduaied
L3bIL polypropylcni ocatoifuge tube (final volume m 2 mL).

1111 AnalyseJaople»uin|ol*ctaoq*ftylE/M8/M S-

121 Inject the awn* amount of each dmfardi «ampio «nd fortified »ample into Ilhe
IC/MW ti lyataca. A «dfbratioa atandart must precede and follow ill
analyzed aampls.

12.2  gaBK&wde of PFOA oeareeponding to at ieeat five or more concentration levels
auut be toetodad m amuulytfeal set.

12J  Anentire aet of milbreion ataodaidamoatbt Included at the begiimiiig and n
the «ml of aample mL Standard« rauet be intanperaed between every J-1ft
«emplee. A« en sltornadve. an anti» aet of calibration uendardi cruy be
irejected M the begtzsiiog of i M followed by calibration pandarck
inbuepmaed every S-1U «emplee (to account for a aecond aei of etaodarda) In
«fiber cei«, calibration standards muat bo tba flrai and last injection in a
Sample eat.

124 Urn loor atanrlsrri eurvua far quantifaring. Linear atenderd curves are
generated for 0» aosiyto by Uooar regreeawc using I/x weighting ofpeak area
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EQUERIU— di MrttfdK Mbw\VOOQOJHJ
| analytical method

Method o f AnsZyeis i x Dstomteatieii nfPerflimooctaooic Abld (PFOA) in Small
Mammal Liver by LOMS/MS

vwaua otiifantHB ttJDdvd coocwtfntoca wing MatiLynx 3 3 (0* aquivalent)
itAwmiyitaa.

115 Guifle reepemee dxxiLd dm «*te«d [Undsrd rwpoMM. Any iimples ih»i
exceed «UftfardttapauM UwU b« farther <tthu*6 md raarulyicd.

13.0 Am”U mm Criteri*

131 ChrowMo”wn muri «bow * p«ak of t daughter ion at 309 m u frxxn a peroni
of 413 *cod Tha 413 tmu parent MrreepcaU to 01* PPOA anion, whil* tlu
daughter Im 0<9 m u) reperente U®lou of cwbco dioxide.

131  Method blrake mwt not «ontani PPOA at Wvsli jwalcr than ih« LOQ. 1/ m
blank coataEu PFOA at levai* peel« than 10 nf/g. then a new blank ample
mm be obtained m | the oath* ret nuietbe ixunaed.

133  Reeovwita of eotUrol ifik* «dnulrix epik* miK be between 70-11Q% of
(hair koowo valuta, If a eottml iptic* fella oohide th* taceptabte lunata, fee
attire let of samples ihook) be re-axtrectod. Any matrix ¢pike ouuhlqg 70-
UOH afauld be evaluated by 4m analyst te detannine if re-extrawioc it

13.4  Any cittueriMi Modtad Sund to be a atarimeal outlier by using the Huge
Error Test, may be euntodad tom the cakelcttae of the calibration curve.
Howaeat, (be total cumber of cahbntiod standard* feat could be excluded
bum net exceed 30H «f fee total awabar o fataadarde h\jecied.

133 The cenelatkm coefficient (R) for calibration curves general«! mu« be
$0,992 (R1,0.943). If calibration rceuLtt fell oalsidr ihete linnu. then
Mprcpiitte etey* mist be taken to adjust ioftnenent cp«ration, and the
rtaediidJ or Ike ratovanta* of umpfcedwuld be reanalyzed.

116 Retention tknes between «aedanls and unifies mini not drift more than
1 4 Wwithin ananalytical run. If retention time drift exceed» this limit wiihiu
ananalytical me Ok* the mi mustbe rwulysed.

14.0 Cakuleriona

141 Uto Italbllewtofoquaiiaa to calwlato the amotmc o f PPOA found iin ntfmL
W «d on peak aree) wieg fee standard curve (linear regression parun«tcn>
genaratad by the Maat Lynx ioAwert program:

PFOA feimd (nytavL) - freak area - Intercept) s D Fr atiqwol feetor
wtopit

OP -factor by which the final volume wasdiluted, if necessary.
Afiquol fector 10
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VAMKMMeca MabtdMi E VQOQTU
r ANALYTICAL METHOD
Method of AiMUyiU6 ¢ S » DO SnéSdda cfPort)oorooettnein Acid (PPQA) in Small

142 For unutiaa fcatifttd widi tarara traoums of PFOA prior to utmtioo. u»
the folkwiog equtiAO to cak*)«* ibe p«r«ol mxmry.

Rtoovory A

[touJralyl« fand (affati) - «ndyte fated in oootroj (nftnL)]
taulyt«added (affanL)

M3 Um th* IbDowiifegnidaa lo ooowi the intougt of ?FOA found in nj/mL io

ftoa !6<iad(pp»)»ffrQA toad in*mUx Coli ttianc imi.»
«amcopi« weight (f)
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ANALYTICAL METHOD
kM uiN B *<r VOOOIT16

Mtfted ai AMutrik hrh t DrlvakulM aiFahnnwluak Ada (PPDA)li inali
VmUMJIm a bjru M I/M |

AtAjyocil Teaojt FniUty: Rrytar. K***iti
Roteard)) Driv¢
Strt» CoUcga, PA 14101

Approvi By:

PrmUCoonaty Det«
Tooknicai Lcmm, IC*MS, Exyjon Roaetctfc

"nr?21& 1/
.MttHifcacty Dtf*

Vica Plaidant, Qpartica*, Exypm Peeacth

Tolti Pufer 7
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Ixype Uweib MtffaodMmfor VBOOI7I 6
I ANALYTICAL METHOP —

M tS& ot AaSleuK S ESSmS S m ofParfliMM®&oUiiou: Acid (PPOA)S Small
Mammal 9«nun by LC/MS/WS

10  Scope

Tu* method it to be employed for (he ieoleticn md quantitation of perfluorooctuioic
Kid by High Perfoemexe Liquid Chromatography coupled to t tandem Mut
Spectrum«« Oetecw {LC/MS/MS} ia mull mmau] eerum.

2.0  Siftry

21  Oweytobeeveuie labontory practicee.
2.2 Cocidl the appropriate MSDS before bsx fl«i eny chemical for proper nfciy
pwamiem.

3.0  Snple Requinmaol

31 Attad loLoflaot saigdsfijrutmetiaa

22 Ne eemplo ptoeeeezig Isnowfod for *um wnplw. However, ftomn aerum
maofoleefoU« to allowed to awpJrttlytfaow to mom teanpanture before use.

3.3 Sample ralkrtwn procwLrw will be ipocUiod ia the wnpling plan for thus

AO  Rmfmli aad ftaadarde

41  Water-HTLCptdo
A2 Methanol - HTtC grade
A3 Aeetonitrile- HHC gnda
n 4.4 Aanaorimn AceUfo-A.C.S. SUepot Grade
A3 Partuoraoctanic Acid-Sigmi-AMrich

5 0  IACtroaxot mod Bgeipmcal

31 A high perfonaaaca liquid ctawutograph capable of pwrgring vp to 2
«olveata equipped with « variable volume Injector capable of ;gjectntg 5-200
yL eooMeaed loaUndem M ua Spectrometer (LC/MS/MS).

3.2 Adevice to collect rear data for peek tatopvboa and quanatarian.

5.3  Aaeiyticj] balance capable o/raadiagt» 0.00001 g.

SA 50 mL diapoeabk polypropylene cmirifoge tube*.

53 IImLdifoxMabfcpolttrQpytaDacenfflAtgf Mbee.

M Disposable mkeopipet* {50-100*L, 100-200uL)

3.7  lIStakL LDPfi tunoar-iboiili boclea.

51 ImLefctf KFICviahdt.

$.9  Diyoe”vle papcho«.

5.10 Autopipcttce (100*1000 pL Bid 10-100 pL), with disposable tipi.

$11 WatmSepPakVae6cc(Ix}tCIl SPBomtridgM.

112 SPB veeuum manifold

115  Vertexer.
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IxyjM kM K fa Mrihxl VumMi VOCIO17«»

1 ANgynC At METHOD

Method o f AivilysU for the DotonwoMion «/Perfluofooetanoic Acid (PPOA) in Small
MtmmaJ Strum by LC/ML8/MS

514 Wilaioctioo akakar.
5.13  Ceutriftiga c"poM» of ipimunf 13 mL pclypnrpykn« tuba» ai 3000 rpm.

30  CbroraMorapble Syitem

(.1 Analytical Column: Fhiopbaa« HP (Xeyeton#Scientific), 2.1 mm * 50 ram.5p
(F/N: 8250S-Q52130)

62  Tctnpcranyg 30*C

6 J MobilePtuK (A): 2raM Ammonium Acciai« is Water
MbM.IvPhicefB):  Metiunol
Cradiost Program.

Flow Rat«

‘TWfa.InS sia Sul ftnl/mini
ao 65 35 0.3
10 65 35 0.3
1.0 25 e 0.3
20.0 25 75 03
125 63 33 0.3

6.6  bowfcon Volume: 13|LL(ombei«re«»o00loa« noch«« 50 oL).
6.7  Quantitation: Paak Arto- «XMmlJ Mandatd calibratimi curva.
6.6  RenTim« » 23 niouiac.

Th« above conditicai* ire iiu«ndada»o guide and maybe changed in order to
optimise An HFLQ lyateaa.

70  MS/IMS Syncro

7] Und« Riaetnwpray Nogative MRW mode, momtaring 413 -* }69 m/i for
rFOA.

The «bove ooodrtwni an intended u t guide «ad m*y be changed in order in

optima* the WSM3 «yearn.

8.0 PrgratiooafSotetioiu
t.l Mobif Than

811 2 mM ammonium set«!» io ««ter il prepared by adding 0 154 g of
anvaonium acetate lo J000 mL o f ««ter.

Alternata vohuoM may be prepared.

< >or-
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fayj-ram rdi " M rftod Wwbw V00017>0
| ANALYTICAL MITHQD

ketbod ofApaiycij Gx b« Defanniwticn orPcdlooroocUooic Acid (?F6a ) in Small
Mnrvmai Sow by LCTKIS"MS

9.0  Standard Prepariti«©

0.1  Standard SlocL TéxtiflcMiOtt Solition

9.1j  Prop«* aHack solution of-166 pjpW. o/PfQA by wciihinfi JOmy
of MuJyoci) «mlani (oormud far purity) and dilui» to 100 mL »uh
modund iaa 125*faL. LDPB botili.

912 A 14)pfmL fiutifuation solution of PFQA i* prepared by bringing 1
mL of tb» 100 Hff'nL «tutina io « fimi volumi of 100 with mcUunoi
aal2$m U > n botti».

9.1) . Aftl*MLfb(bfiuHoB»obtioaafPFOAi»pr«pw«4bybrirtsin|| 10
mLofBn 1.0\iffaL relink« io mfttuti volume of 100 wlib nwirniot in
%I125mLIXrPEbo«k.

9.1.4 Tb*itoci and factiOcatiai aoluliooi «ra to b» «farad in a refngcretor At
approximately 4*C and mmaUbfc far a maximum period of * mootris
firm the date»fpreparata».

9.2 ltaodiad Calibrati« Sohkfare

921 LC/MS/MS cahbcthon ffanriairia are prepared in wlhanot vi# dilution
ofSi»a 1pj/oiL femficedon solutaa

9-2.2 Tb» folfawfag ia a typical m nfki: additional luulcjjuarimi may be
fnpnd aaMtded.

Cdnoceoaboa final
«fPaitilLtttfan ~ Votum DihMdtt ConMnmciofl
Sohkco (aatnU ind0 i«U (nj/mi)

100 Ja 100 5»

too 20 100 20

Ico ID 100 1D

3D 10 100 ]

2D 10 100 0.2

1D 10 100 01

9J.3 Store afi edibreta» itaodudt fa 12S-mL LUPE narrow”noudi botti«
ai 2*Cto 6*C. ap» iixa u tk

Alternatavdajor» and ecnecntration* o f standard* »ay be prepared a*
ttoodod.

9.2.

~

10.0 Batch S#i Up

10.1  Each brtoh of maple« «sime»d (typically 20 or fare) n»u«t include at lean
oat mumtad control and two mmnt™»m! controls Unified at known
CODMOtrattoni (lab control apik»)to verify procedural recovery far the botch

ID.2  ftcquriamBta far field and laboraaoiy duplicate« and ipik«i will b» specific*!
fa iha quality aaaunee* plan far (Ml project.
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Exyy«ii***aucl Hrrrk N Wi VQOQPI*
| AW/UtnCAL MSTHOD [

|Utsoi 9tAalyB» fenks orftriuwooeunoic Aciii (?POA> in Smill
Monuooi 3«nim V/ LG/MS/MS

1.0 Strap]* Sxtracdan

1U M um 1ttLbfsampleintoa 50 mL polypropylene ccottifog» tubes (fortify
m nwied, teplac« lid and nix weti). Not* dial alternate velum** of mum
may b*measured dapondini on th* aaaaple tile available for use.

112 Aidw»t«rtoib»ss»pfofor* fosalvoiumsafiDiuL. CapUgMly

113  Voctexibr-j mmut*.

114 Tranafrr 1 mL of tfca atapU usfag a dbpcaabl* pipttta into a 13 mL
tfasposaola caasrifon« tub®.

115 Add5mLofaccionidik and diaka for -20 minalu on a wriJt*aciion shakai.

11.6  Ctoixifos* tJIntub« at #3000rpm for -5 anna«.

11.7  Decant ifce »«nrrnTaiU info « 50 tnL dippoaablt «cntrifk|a tube and add 1S
mL ofwatar.

1.1 QfidiMo*. tho Ci» 5PB cartririgaa (1 g, 6 mL) by paasiog 10 mL mothanoi
ibilowidby J » L 0iM K C wfow (- J drtp/Hc). Do not I#i coiumn nm dry

11.6  Loed ths amiyk ««oondkiowcd Cu 5PE cartridge. Discard duatc.

11.16  Blet* wiib -2 aiL of medunol. Collect 2 mL of ekua* into * graduated
15 BiLpotypropyHens esantnfoga tub« (final volume- 2 mL).

1111 Analyze sampim wring ekcdogpray LG/MS/MS.

12.0 Chraemnynphy

111 Inject thc tame amooetof «acta standard, sample and fortified sample into the
LGWS/MS system. A calitnatjinn standard muat procod« aod follow all
analysed uzapJoa.

122 Standards ofPfO A conrwpoading to at loaat liv* or note eoneentrsiran levels
rant beincluded in pa anaJytical «a.

12J  Anceitinc soTofcalibration standards ntuet be included at the beginning and at
the cod of asample ML Standards meat b« intsrtporaod between «very 5-10
«ampler. /ts an alternative, m entire set of calibration standards may be
injected M Che bagtaaring of a set followed by calibration standards
interspersed rm y 5*10 sample# (to account for a second wt o f standards). In
other case, caHbratkn» standards must be tba Aral end las! injection in »
uMfkIA

12A Um faaar standard surras for quantitation. Linen ilacdard curves are
grentad farthe «relytc by linear regrcaaioo using V* weighting of peat area
rareua calibration standard w oemfratson wing MatwLyitt 3.3 (or equivalent)
wftwar* tyrtani

12.5 Sample respout ahtrald not exceed standard rrspomej. Any samples that
excreri ataidacd napoo*** should b* farther diluted and raao«Jy*®d.

ftp sor’
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Sxyj.ec Protix»! Number POOODT60

fryfli—wb — Mated Nwabvi VOOOI7TH

j « r . ANALYTICAL HKTFIOO 1
ftfC S SnSSw ofPriflaotooctmcac MM (PfOA) in Smal1
~ - Mimnal Serum by LC/MS/MS

13 O AuBftvm Ctfiarfa

131 Ovomopia muriabow «peak ofadaujhtar ion «1L W amu boro « pareri
. Df413 tcm. Tht 413 amu parane «rapporti iota PFOA amen. wtidc u*
dVRffatjrjua {3é9ami) npfWM» ttu to« ofoubM dtoxid«L

13S . Mattici bimbi miut ara ««fltaa PFOA « lavala grori* thm Un LOQ ira
biadi contala* PPOA al M a M «tuo 10 a|/«L then a tM» bUnk
uopfc bum ba obulft«! and th#aulirea* muai ba ra-axtracrsd.

133 Rpwvwiaaof oortrol palataand Brina tpika» muri ba btrwetn 70-130% of
Ihair Vniwi vaiata. If amirai aptka Mia aotiida (ha aooaptable linai», ih»
.potira aa> 6 f rampi«« rbovid ba va-mrtraoted. Aay aiWrit *pike outiide 70-
130% ahonU ba «vafeatod by (ha ami)« lo driamain» ir nc-emctwn i>
wanutad

134 Aoy calibrado« ataofenj fbund «ab«* atadriical cadi* b> ujéhj the Hufc
Erro» Taat, mxy ba «xcInded ftcao fb» calrulriion of tha Cmlibniico curva.
Howevar, tha lotal number of t »librario» ttasdand* tiri couid tx excludcd
BWKBOIcacaadJOHefdataUlpunbvofaiaDdrids byacied.

133  Tb* corralriioD cocfBdraf (R) far catibniioo curva« gaasvted muri be
¢0.992 (R2 ;0.905). If MiibrriHB rondi« {all outridc th«*e limili, theit
appropri»!* * 9* mut ba (aitali to aéjuct kurnmunt operano«, «ad ihc
itmdvdi oribi raiavaat ni ofamplia ahould ba raanilyzcd.

13.6  Rriantion limai batwra« aUodarti and Menata» imut noi drifl mori than

1 d % witbio«o analyiic*) ru». Ifreaantlao luncdrift e*cecd» dii* limii wiihjn

mi loalyiioOl nm Und dia aat mori be roani) y»»d.

140 CafcetaiJoiw

141  Uratha foUowing «quatto» io calculated)« «mount 0 iPFOA found (in rvjrinL.
baaad a« paak m ) unni fca «mdrid curva (limar npwiW ! panimitara?
ttatamo by fl» Mata Lynx «oftwira program:

PFOA fbmd (agfmL) - (fati H | intercept) x DFx aliquri factor
dopt

DP - fiatar by whiditbo linai votame waa dihuad, if neooarary.
Aliquotfcnr« 20
14)  For lampi* fortified with known amara« of PFOA (vier to extraction, use
da» following aquation to oakiolri* the porreoi rocovray.
Recovary (H) m

[loto! rariyN txmd (ngbmL) - anal)««forato »atoaOol <ag/mL)) >1Q0
— IVtaaddad(otwW !
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HefttaUm r* MtbDdNanteiVOOona*

r ANigVTICALMETHOD
Method of Andyib fathiDdenmnlioD o/ParflviimocUaoic And (PFOA) in Sm*H
Mwnraal Sen«o by LC/M3/MS

14J  Um An foltarrap equation lo convert th* araonatof PFOA found in nj/mL to
ppK

rofu m fefld fm/mIA « /bal volume (MLW
Mmpl« vtriunw (mL)

oy 7
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3058 Research Drive Phone: 814-272-1039
sute College, PA 16801 Fax: 814-231-1580

EFQTQCQL-AVENPMEN

Amendment Number 1
Effective Date: 01/19/05

Exygen Study Number PQ001131  Client Study Number.  None
Page 1of 1

¢(ESCBIPTIQNJDF AMENDED SECTION
1) Analytical Procedure Summary V00017SO:Sect)on 9.1
2) Verification of Analytical Procedure

1) Add to Section 9.1: Section 9.1.8, Alternate weight* of standard* may be used to
prepare alternate concentrator» of stock solutions as necessary. Alternate levels of
fortification solutions may also be prepared.

2) Low and high spiking levels of the analytes for each matrix may be altered depending
on sample size available for extraction and/or to cover analyte concentrations expected
In the sample*.

BAffimS
1) Higher concentrations of standards need to be prepared In order to spike the sample
botttee at higher levels.
2) The sample size avileW e foremen mammal Iver and serumwas smaler then
expected. Spiking atthe predetermined levels In the protocol puts the spiked
concentration lower than the detection limit Also, the analyte levels In the ground water
samples are expected to greedy exceed the predetermined spiking levels listed In the
protocol. When the levels Inthe samples greatly exceed the spiking levels, an accurals
necwvery value cannot be calculated for the QC sample. Higher spiking levels In the
bottles win cover the analyte concentrations expected In the water samples.

IMPACTONSTUPY

The LOQ is 100 ng/g for a 0.1 g sample of email mammal liver and Is 1000 ng/tnLfbra
0.01 mL sample of small mammal serum.

Higher levels of spiking for the water samples will ensure that more QC recovery data
can be used.

LIBRARY C:WtXM122frS / ADMINISTRATIVE FORM
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State College, PA 16801 Fax:814-231-1580

PROTOCOL AMENDMENT

Amendment Number. 2 Page 1cf1l
Effective Date: 03/07/05
Exygen Study Number P0001131 Client Study Number: Nona

DESCRIPTION OF AMENOED SECTION
1) Report, page 11 of 85
2) Teel Materials, page 8 of65: PF08 transition monitored 499 -> 99.

AMENDED TO
1) Instead of one finaf report, Interim reports will be Issued.
2) PFOS IransWon monitored may also be 499 -> 8b.

1) Due to the excessive stees of the data sets, interim reports w Il be Issued to allow the
dlent to receive data in a Umelier« smr "» » 'm *«AtNr

2) The API 4000 LC/MS/MS systems detect the 493 -> 80 PFOS transition with greater
sensitivity than the 499 -> 99 transition.

IMPACT ON STUDY
1} the dentwill bo able to receive and review the data more quickly.
2) The 499 -> 80 transition can be detected with greeter sensitivity, therefore, giving

better chromatography.
Sfwew Slcnqw* (Vreqiilrsd) DM*
Exygen QAU Review ¢ X| OsitsifS
0]
L8RWY IO: V000122S-S ; ADUINISMATTVE FORM
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3058 Research Drive Phone: 814-272-1039
State College, PA 16301 Fax: 814-231-1580

DEVIATION FORM

Pag» 1 of 2
General:
X Project Specific Deviation Facility Deviation Date of Occurrence: 04/28/06
Exygen Project # : P7B0/P1131 Deviation U : 5
Client Project# : NA Reference # : 06-076
Regulatory Driver: Deviation Type: (Include VU h r methods and SOPs)
GMP X Protocol Method SOP
X GLP
Other VU: NA
—_— None Notebook reference: NA
Sample Description:
Login#: L0006191 Container#: NA Lot#: NA

Summary of Deviation:

The three sediment samples In L8191 (C0172892 - C0172894) were originally extracted using the
sediment method V0001782. Poor recoveries were obtained for PFOS, PFOA and ,5C PFOA.
8ecause of this, the study sponsor requested the use of an alternative extraction for these
compounds, as follows:

Direct Injection Method: Before tea samples were weighed for the extraction, they were mixed
thoroughly by vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-mitMrter centrifuge tube for the extraction. Ten miljliters of 1% acetic acid In methanol was added
to each sample. The samples wsre then shaken by hard, vortexed, and sonicated for thirty minutes.
The samples were then centrifuged for -10 minutes at -3000 rpm. Each sample was analyzed by
LC/MS/MS elact/osprey.

Using this method acceptable data was obtained for PFOS, but the recoveries for PFOA and ,3C
PFOA were still poor. Another alternative method was then used for PFOA and 15C PFOA. a» follows:

Alternative SPE Method: The samples thatware prepared In 1% acetic acid for the direct injection
method were used for this 'extraction. Five milliliters of aach sample was eliquoted into a 50-mL
polypropylene centrifuge tube and the volume was taken to 40 mL with water. The samples were then
centrifuged for-10 minutes at-3000 rpm. The supernatant was then loaded onto a C,f SPE cartridge
conditioned with 10 mL of methanol and 5 mL of water. The eluate was discarded. Approximately five
mUlilters of methanol was added to the cartridge. Five mHllliters of eluate was collected into a
graduated 15 mL polypropylene centrifuge tube. Each sample was analyzed by LC/MS/MS
electrospray.

Cause: Preparation Analysis Instrument Client Request X  Other

More usable date was obtained.

LIBRARY ID: V5001040-6 ADMINISTRATIVE FORM
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number P0001131, entitled “Analysis of Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
Sedimept, Fish, Clams, Vegetation, Small -Mammal Liver and Small Mammal Serum
Using LC/MS/MS for the 3M Decatur Monitoring, program,” conducted for 3M
Company, is being performed in,compliance with EPA TSCA Good Laboratory Practice
Standards 40 CFR 792 by Exygen Research, with one exception. The laboratory control
and control spikes for the direct injection method were not recorded promptly at the time
of extraction.

Date

Weston Solutions, Inc.

Michael Ai. Santoro Date
Sponsor Representative

3M Company
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QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number POOOQI 131,
entitled, “Analysis of Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate
(PFHS), and Perfhiorooctanesulfonate (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 phasesl 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 Repeated to

Date Principal Exygen Date Reported to
Phase Inspected Investigator Management Study Director
25. Final Raw Data
Review and Interim 05/02/06 05/02/06 05/02/06 05/02/06
Analytical Report
Review
Date

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

This interim report, for Exygen Study Number P0001131, is a true and complete

representation ofthe raw data.

Submitted by: Exygen Research

3058 Research Drive
State College, PA 16801

(814) 272-1039

Principal Investigator, Exygen:

Exygen Research Facility Management-

President
Exygen K

Study Director, Weston Solutions, Inc.

ke 'm
Jaisimha Ke& P~., DEE

Weston Solutions, Inc.

Sponsor Representative, 3M Company:

Michael AlSantoro
Director of Regulatory Affairs |

Exygen Research

Date

Date

Ct

%

06

Date
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St. Paul, MN 55144

STUDY DIRECTOR- Jaisimha Kesari P.E., DEE
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3M Company
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PERFORMING LABORATORY: Exygen Research
3058 Research Drive
State College, PA 16801

ANALYTICAL PHASE Study Initiation Date: 11/05/04
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Interim Analytical Termination Date: 04/30/06
Interim ReportCompletion Date: 05/02/06
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PROJECT PERSONNEL

The Study Director for this project is Jaisimha Kesari at Weston Solutions, Inc. The
following personnel from Exygen Research were associated with various phases of this

interim portion of the study.

Name
John Flaherty
Karen Risha
Paul Connolly
Christine Edwards
Mark Ammerman
Amy Sheehan
Brittany Kravets
., .Scott Crain v
Frances Crespi
Devon Ingram

Christa Gallant

Exygen Research

Title..
Vice President
Scientist
Technical Lead-LC/MS
Technician r
Sample Custodian
Associate Scientist
Technician
Technician
Technician
Technician >

Technician
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1.0 SUMMARY

Exygen Research extracted and analyzed sediment samples for die determination of
perfluorobutanesulfonate (PFBS), ..pprfluorohexanesulfonate (PFHS), and
perfluorooctanesulfonate (PFOS) according to Exygen Method V0001782 (Appendix A).

The limit of quantitation for PFBS and PFHS in sediment was 0.2 ng/g. The limit of
quantitation for PFOS in sedimentwas 2.0 ng/g. '

The standard sediment method (V0001782) was originally used to extract all of the
samples. Use of this method yielded poor recoveries for PFOS. Because of this, a direct
injection method (Section 6.2) was used to analyze for PFOS.

Analytical results for the analysis of PFBS, PFHS and PFOS found in sediment samples
extracted with the original method are summarized in Table I. Analytical results for the
analysis of PFOS found in sediment samples by direct injection are summarized in Table
n.

The average percent recoveries + standard deviations for PFBS, PFHS, PFOS in sediment
samples were 85 + 19%, 99 + 29%, and 93 + 6%, respectively. Fortification recoveries
for the analysis of PFBS, PFHS, and PFOS in sediment samples extracted with the
original method are summarized in Table I11. Fortification recoveries for the analysis of
PFOS in sediment samples by direct injection are summarized in Table IV.

The total percent solids for sediment samples are detailed in Table V.

2.0 OBJECTIVE

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

3.0 INTRODUCTION

This report details the results of the analysis for the determination of PFBS, PFHS, and
PFOS in sediment using the analytical methods entitled, “vV0001782: Method of Analysis
for the Determination of Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS.”

The study was initiated on November 05, 2004, when the study director signed protocol
number P0O001131. The analytical start date for this interim report was April 27, 2006
and the analytical termination date for this interim report was April 30,2006.

Exygen Research Page 11 of 110
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4.0 ANALYTICAL TEST SAMPLES

Three sediment samples (Exygen ID: C0172892-C0172894) were received on wet ice on
April 22, 2006 from Tim Frinak at Weston Solutions, Inc. The samples were logged in
by Exygen personnel and placed in refrigerated storage.

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

5.0 REFERENCE MATERIAL

The analytical standards, PFBS and PFHS, were supplied by 3M. PFBS was received
from 3M at Exygen on 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.

Compound Exygen Inventory No. Lot# Purity (%) Expiration Date
PFBS SP0005726 101 96.7 12/04/06
PFHS SP0002401 SE036 98.6 * 10/18/06
PFOS SP0002694 430180-1 101.2 10/31/07

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

PFBS
Chemical Name: Perfluorobutancsulfonate
Molecular Weight: 338 supplied as the potassium salt (CiFgSOsTC¥)
Transitions Monitored: 299 -+ 99,
Structure: "

PFHS
Chemical Name: Perfluorohexanesulfonate

Molecular Weight: 438 supplied as the potassium salt (QFnSOsTC)
Transitions Monitored: 399 —»80

Exygen Research Page 12 0of 110
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PFOS
Chemical Name: Perfluorooctanesulfonate :
Molecular Weight: 538 supplied as the potassium salt (CgFnSOjTC¥*)
Transitions Monitored: 499—»80
Structure:

6.0 DESCRIPTION OF ANALYTICAL METHOD

The analytical method “V0001782: Method of Analysis for the Determination of
Perfluorooctanoic Acid (PFOA) in Sediment by LC/MS/MS” was used for the analysis of
PFBS and PFHS in sediment samples. A direct injection method, detailed in Section 6.2,
was used for the analysis of PFOS in sediment samples.

6.1. Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A 5 gram portion of sediment was weighed into a fifty
milliliter centrifuge tube for the extraction. After fortification of appropriate samples, 35
mL of 1% acetic acid in water was added to the samples. The samples were vortexed and
allowed to shake on a wrist action shaker for ~60 minutes. The samples were centrifuged
for ~20 minutes at ~3000 rpm. The, supernatant was then loaded onto a Cis SPE cartridge
conditioned with 10 mL of methanol and 20 mL of water. The eluate was discarded.
Twenty milliliters of methanol was added to the sediment samples left in the centrifuge
tube. The samples were vortexed and allowed to shake on a wrist action shaker for
another 30 minutes. The samples were centrifuged again for ~2Q minutes at -3000 rpm.
The supernatant was then loaded onto the same Cf* SPE cartridge. The eluate was
collected into a 500 mL Nalgene Bottle. The column was washed with 4 mL of
methanol. The wash was collected in the same bottle as the eluate. Approximately two
hundred milliliters of water was added to the bottles. The samples were mixed by
shaking and loaded onto another Cis SPE cartridge conditioned with 10 mL of methanol
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and 20 mL of water. The eluate was discarded Approximately five milliliters of
methanol was added to the cartridge, Five milliliters of eluate was collected into a
graduated 15 mL polypropylene centrifuge tube. Each sample was analyzed by
LC/MS/MS electrospray.

6J2 Direct Inject Extraction Procedure For Sediment

Before the samples were weighed for the extraction, they were mixed thoroughly by
vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-milliliter centrifuge tube for the extraction. Ten milliliters of 1% acetic acid in
methanol was added to each sample. The samples were then shaken by hand, vortexed,
and sonicated for thirty minutes. The samples were then centrifuged for ~10 minutes at
-3000 rpm. Each sample was analyzed by LC/MS/MS electrospray.

6.3 Percent Solids Procedure For Sediment

Percent solids were determined using the procedure indicated in Exygen method
V0000427. Approximately 20 grams of sample was weighed into a pan. The weight of
the sample plus the pan was recorded. The samples were then dried in an oven overnight
at 104 + 2 °C. Then the samples were transferred to a dessicator and allowed to cool for
~15 minutes. Each sample was then weighed again, including the weight ofthe pan. The
percent solid for each sample was then calculated. See Table V for percent solids results.

6.4 Preparation of Standards and Fortification Solutions

A mixed stock standard solution of PFBS, PFHS, and PFOS was prepared at a
concentration of 1000 pg/mL by dissolving 100 mg of each ofthe standards (corrected for
purity and salt content) in 100 mL of methanol. From this solution, the following
fortification standards were prepared:

Cone, of Fort Final Einal Cone, of
Stock or Fort Volume " Volume Fortification Std.
Solution (mL) (mL) (pg/mL)
(UK/mL)1
1000 10 100 100
100 10 100 10
10 10 100 1.0
1.0 10 100 0.1
0.1 10 100 0.01

1ofPFBS, PFHS, and PFOS
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A set of non-extracted calibration standards containing PFBS, PFHS, and PFOS was
prepared in methanol, as specified in Exygen method V0001782. The following
concentrations were prepared: r " '

Cone, of Fort Fort Final Final Cone, of
or Calibration Volume Volume Calibration Std.
Solution (mL) (1™) (ng/mL)

(ng/mL)1
100 1.0 10 10
100 0.5 " 10 5.0
100 0.2 10 2.0
10 1.0 10 1.0
5.0 1.0 10 0.5
2.0 1.0 10 0.2

1ofPFBS, PFHS, and PFOS

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

6.5 Chromatography

Quantification of PFBS, PFHS and PFOS was accomplished by LC/MS/MS electrospray.
The retention times of PFBS, PFHS and PFOS were ~0.56mins, -9.4 mins, and ~11.4
mins, respectively. Peaks above the LOD were not detected in any of the reagent blank
samples corresponding to the analyte retention time.

6.6 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration 0f0.2 ng/mL of PFBS, PFHS and PFOS.

6.7 Description of LC/MS/MS Instrument and Operating Conditions
Instrument:  API 4000 Biomolecular Mass Analyzer

Interface: Turbo lon Spray Liquid Introduction Interface
Computer:  DELL OptiPlex QX400
Software; Windows NT, Analyst 1.4.1
HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump
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HP Vacuum Degasser
HP Autosampler
HP Column Oven

HPLC Column: Thermo Fluophase RP, 50 mm x 2 1 mm
Column Temp.: ~30*>C

Injection Voi: 15 |d_

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

Time (min) %A % B
0.0 65 35
TO 65 35
8.0 25 75
10.0 25 75
11.0. , 65 35
18.0 65 35

Total run time: ~18 min

Flow Rate: 0.3 mL/mm
> .

J i
lons monitored:
Approximate
Analyte Mode Transition Retention Time
Monitored (min)
PFBS negative 299 -> 99 ~0.56 min.
PFHS negative 399 80 -9.4 min.
PFOS negative 499 -> 80 -11.4 min.

6.8 Quantitation and Example Calculations

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 ng/mL, based on peak area) using
the standard curve (linear regression parameters) generated by the Analyst software
program.

Please note that the equations in this section are presented in a different order than the
equations in the method (V0001782), but this has no effect on the final calculations.
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Equation 1.
Analyte found (ng/mL) = (Peak area - intercept) x DF
Slope

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary.

For samples fortified with known amounts of PFBS and PFHS prior to extraction,
Equation 2 was used to convert thfe amount of PFBS and PFHS found in ng/mL to ng/g

(Ppb).

Equation 2:

Analyte found (ppb) = fAnalvte found (ng/mL) x final volume (5 mLI]
sample weight (5 g)

Equation 3 was used to calculate the percent recovery:

Equation 3: -
Recovery (%) =
fanalvte found (ppb) - analyte in control (ppb)) xIO0%
amount added (ppb)

Equation 4 was then used to calculate the amount of PFBS and PFHS found in ppb based
on dry weight

Equation 4:
Analyte found (ppb) dry weight - Analyte found (ppb) x [100% / total solids(%)]

An example of a calculation using «n actual sample follows (calculation is for PFBS

only):
Sediment sample Exygen ID: C0172893 Spk F (Set: 042606F), fortified at 4 ng/mL

with PFBS where: :

peak area ".p 253819

intercept , -592

slope ; =; , 42300
. dilution factor S 1

ng/g PFBS added (foil level) 4

amt incorresponding sample (ng/g) 241

final volume (mL) ;.- 5

sample weight (g) - S5,

total solids (%) * 54.37
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From equation 1:
Analyte found (ng/mL) = f253819-(-592)1 x 1
42300
* 6.01 ng/ttiL

From equation 2:

Analyte found (ppb) = (6.01 ng/mL x 5mL)
59
= 6.01 ppb
From equation 3:
% Recovery = (6.01 ppb- 2.41 ppb) x 100%
..; 4 ppb
- 90%

From equation 4: '
Analyte found (ppb) dry weight = 6.01 ppb x (100% / 54.37%)

= 11.1 ppb
NOTE: This value may be slightly different than that of the raw data due to rounding.
A slightly different set of calculations was used for the direct injection samples analyzed
for PFOS.
Equation 1:

Analyte found (ng/mL) = (Peak area - intercept! x DF
Slope

Where: DF *=Dilution Factor, factor by which the final volume was diluted, if necessary.

For samples fortified with known amounts of PFOS prior to extraction,
Equation 2 was used to convert the amount of PFOS found in ng/mL to ng/g (ppb).

Eguation 2;

Analyte found (ppb) * [Analyte found (ng/mL) x volume extracted (10 mL)1
sample weight (1 g)

Equation 3 was used to calculate the percent recovery.
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Equation 3: ,
Recovery (%) =
(analyte found (ng/g) - analvte in control (ng/el) xIO0%
amount added (ng/g)
Equation 4 was then used to calculate die amount of PFOS found in ppb based on dry
weight.

Equation 4: e r
Analyte found (ppb) dry weight = Analyte found (ppb) x [100% / total solids(%)]

An example of a calculation using an actual sample follows:
Sediment sample Exygen ID: C0172892 Spk D (Set: 042806B), fortified at 400
ng/mL with PFOS where: -

peak area = 152371
intercept = 3720
slope = 22700
dilution factor - 100
ng/g PFOS added (fort level) = 4000
ana in corresponding sample {ng/g) = 2360
volume extracted (mL) = 10
sample weight (g) = 1
total solids (%) a* 66.54
From equation 1:
Analyte found (ng/L) = H52371 - 37201 x 100
22700
= 654 ng/mL
From equation 2:
Analyte found (ppb) = (654 ne/mL x 10 mL)
- 6540ppb ' ¢
From equation 3:
% Recovery = (6540 ne/g- 2360 ng/g) x 100%
'm 4000 ng/g
* 105%

From equation 4:
Analyte found (ppb) dry weight = 6540 ppb x (100% / 66.54%)

= 9830 ppb
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NOTE: This value may be slightly different than that of the raw data due to rounding.

7.0 EXPERIMENTAL DESIGN

For sediment 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 sediment samples were extracted in one set. The set included one reagent blank and
two reagent blanks fortified at known concentrations. The set contained three sediment
samples. For each sample, two laboratory matrix spikes and a duplicate were extracted.
Due to poor recoveries, the three sediment samples were extracted and analyzed using a
direct injection method for PFOS. This method is detailed in Section 6.2.

8.0 RESULTS

Analytical results for the analysis of PFBS, PFHS and PFOS found in sediment samples
extracted with the original method are summarized in Table L Analytical results for the
analysis of PFOS found in sediment samples by direct injection are summarized in Table
IL

The average percent recoveries + standard deviations for PFBS, PFHS, PFOS in sediment
samples were 85 + 19%, 99 + 29%, and 93 + 6%, respectively. Fortification recoveries
for the analysis of PFBS, PFHS, and PFOS in sediment samples extracted with the
original method are summarized in Table Ill. Fortification recoveries for the analysis of
PFOS in sediment samples by direct injection are summarized in Table IV.

The total percent solids for sediment samples are detailed in Table V.

9.0 CONCLUSIONS

The sediment samples were successfully extracted and analyzed for PFBS and PFHS
according to analytical method V0001782. The sediment samples were successfully
extracted and analyzed for PFOS using an alternative method, which yielded acceptable
QC data.
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10.0 RETENTION OF DATAAND SAMPLES

When the final analytical report is complete, all original paper data generated by Exygen
Research 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 L

Exypen ID

C0172892
CO172892 Rap

C0172883
CO172*83 Rap

COI172894
C0172894 Rep

UM xntory OupNcat*

Exygen Study No.: P0001131

Summary of PFBS, PFHS and PFOS in Sediment Samples

dent
Sample ID

DAL-SD-BPP01-0-0000
DAL-SD-BPP01-0-0000*

DAL-SD-BPP02-0-0000
DAL-SD-8PP02-0-0000*

DAL-SO-BPP03-0-0000
CAL-SD-BPP0O30-0000"

C4 Sulfonate PFBS

Analyte Found
ipp*>. *o7a)
Dry Weigh!

3.14
310

4.43
4.84

9.87
8.73

Aweeaed
Accuracy

<e¢'-¥)

40
40

30
30

30
30

C*Sulfonate PFHS

Analyta Found
(Ppb.ntfg)
Dry Weight

84.3
86.1

745
64.7

139
123

NR = Not reported due tc quaitty control rmuK lailunsc. See T»ti» Il far re analy tic rcau*«-

Exygen Research

Aaeaeaed
Accuracy

W -*>

30
30

CS Sulfonate PFOS

Analyta Found Aimud

(PPh.nyg) Accuracy

Dry Weight (#1-%)
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR
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Table IL Summary of PFOS in Direct Injection Sediment Samples

Exygen ID

C0172892
C0172892 Rep

C0172893
C0172893 Rep

C0172894
C0172894 Rep

ALaboratory Dupficate

Exygen Research

Orient
N"Sample!!}

DAL-SD-BPP01-0-0000
DAL-SD-BPP0*-0-0000*

DAL-SD-BPP02-0-0000
DAL-SD-BPP02-0-0000*

DAL-SD-BPP03-0-0000
DAL-SD-BPP03-0-0000*

C8 Sulfonate PFOS

AerfluorooctanMulfonat»
Analyte Found Assessed
(ppb, ng/g) Accuracy
Dry Weight (+/-%)
3550 30
3520 30
4160 30
3840 30
11900 30
12000 30
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Table I11.

Sample
oeacriD&0o

DAL-SCAPPO 1-04XA0
(Ctmaasstac.4 — ape»)

QAL-SD-8PP01-0-0000
jC W IM iR fttilita tp— 1

QAL-SD-8PP01-0-0000
cararati» eam — sdM

DAL-SD-6PP02-0-0000
|cai7aaas9pkP 4ppa9pa”

DAFSXPPQZ-O0000
(caniiaataka,4«— a— »

QAL-SO-BPPG2-0-0000
(OfitataM ita N,— 3dtai
OAL-SD-BPP03-0-0000
*CWT7taa*ta U ta *****

DAL-SO-OPP03-0-0000
|OaiTasa« apaa 4ae— sdM

DAL-SD-3PP03-0-0000
(Caraaacat* k. m — if—

San— —

Exygen Study No.: PQOOI 131

Matrix Spike Recovery of PFBS, PFHS and PFOS in

incuoi
SpHwd
("«)

400

«00

400

4000

400

4000

Ami Found
In Semple

2.09

2.09

2.00

241

24

241

430

4.30

4.30

Standard Deviation:

. 447

202

2070

0.02

374

3020

771

390

4640

Sediment Samples

C4Sudbtiite ETBS WatWelflftt
-Amount

Recovered
(no«)— wt (Ofit) — «!

Recovery

<>

06

?-«?.

00

> oaf '

96

83

121

«0
Iti

ND * Notdetadadattyataiwiw Urn*DiQuanitaaon<LO<”"0<02 no*twelwtagM)
NR » Notreported due id oueM ycofc« resulttam m . 3oa Table IV forre-andyw» natta».

Nota: tanca Ihtaaunmiary table atiowe rounded lesulta. n w n y v laaa «nyvoryaBgltdyfrcmtbo votace tata» mu data.

Exygen Research

»  SuWwiifr PFH8 Wet Weight

AmCFound Amount
intone*. Recovered
561 464
56.1b , 5100

» - -
40.5 - 346
40.3 5000
--81.8 203
61J 4600

Standard Devtetfcm:

Recovery
<>

12»

70

126

65

til
29

««aeditteepM nflevel«Jgnifeendy (2* spiking lavati tie re tai«. an accurate recovery viau# cannot be edcuiated

NR

NR

NR

C IM cm » PFQS WetWeight

Amt Found
In Sample
fu rtic « m.

Amount
Recovered  Recovery
%>
NR NR
1
NR NR
[}
NR NR

Avarua: NR

Stand— Dotation: HR
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Table IV. Matrix Spike Recovery of PFOS in Direct Injection

Samp«
DMCription

DAL-SO-BPP01-0-0000
(C9172192 Bpk (X4MO ppfe Spite)

DAL-SD-BPPO1-0-0000
icemaea a«* e. aeoeo pph Spew)

DAL-SD-BPF02-04000
(CST72tM tffc G, teOO0 ppb Spfct)
DAL-SD-BPP02-0-0000
fceintn sph h. aeooo ppb Spa»)
DAL-SO-BPP03-00000
(CO172tM«pk J, MOOpppSplks)

DAL-SOBPP03-0-0000
£01726*4'S (* K. 400°0 p i* 5p*«)

Sediment Samples

C8 Sulfarude PFOS Wet Weight

Amount Amt Found Amount
Spaced in Sample Recovered
(PPb) (rrg/fl) wet wt (ng/g) wetwt
4000 2360 6540
40000 2360 40000
- t, ISr - . 4 m
4000 2260 5950
40000 2260 38000
4000 6280 8770
40000 5280 41200
Average:

Standard Deviation:

Recovery
>

105

94

92

89

87

90

93
6

‘Sample residue exceeds the epking level aignrfcsrtly (3x spicing level); therefore, sn accurate recovery value cannol be aatculaled
NO - Noldelected »1or above the limit of Quantitation (LOQ)of 0.2 ng”j (wet neigM).
Note; Since thte summery table shows rounded results, recovery values may vary eHgtiSy from the values In the raw data.

Exygen Research
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Table V.  Total Percent Solids in Sediment Samples

Exygen Sample

ID Description Total Solide (%)
C0172892 DAL-5D-BPP01-GQUOO 66.54 ”
C0172893 DAL-SD-BPP02-0-0000 54.37
C0172894 DAL-SD-BPP03-0-0000 44.46
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FIGURES
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Figure 1.  Typical Calibration Curve for PFBS in Methanol
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Figure 2, Non-Extraeted Standards of PFBS in Methanol, 0.2 ng/mL
and 0.5 ng/raL, Respectively

-PFBS <SUInt*rii 7t**m.*firm -nm ft» t«f«lram *4}Ut*,wm

. ArHitntMNti MV IHMIRVt rt; s.154mix

Inisnaiy. cps

Am:20091 MW k H*)Jht1.«*»000 q* RT:0.990 rail

Intensity, cps

Exygen Research Page 30 of 110



.Interim Report #23 - Analysis of Sediment Samples 1 Exygen: Study No. P0001131

Figure 3. PFBS in Reagent Blank, 0,4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B, Respectively
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Figure4.  Chromatogram Representing a Sediment Sample Analyzed
for PFBS (Exygen ID: C0172892, Data Set: 042606F)
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Figure 5. Typical Calibration Curve for PFHS in Methanol

042900F ««diauntidb (PFHS” "Until* R tfw pih wdfM iii): y- 706/+004«+ -1.1¥«008(r>0.9M6)

Ares, count«
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Figure 6. Nan-Extracted Standards cf PFHS in Methanol, 0.2 ng/mL

and 0.5 ng/mL, Respectively
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Figure 7. PFHS in Reagent Blank, 0.4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B, Respectively
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Chromatogram Representing a Sediment Sample Analyzed

Figure 8.
for PFHS (Exygen ID: C0172892, Data Set: 042606F)
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Figure 9. Typical Calibration Curve for PFOS in Methanoi
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Figure 10, Non-Extrscter? Standards of PFOS in Methanol, 0.2 ng/mL
and 0.5 ng/mL, Respectively
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Figure 11. PFOS in Reagent Blank, 0.4 ng/mL Fortified Reagent Spk
A, and 4.0 ng/mL Fortified Reagent Spk B, Respectively
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Figure 12. Chromatogram Representing a Sediment Sample Analyzed
for PFOS (Exygen ID: C0172892, Data Set:042806B)
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APPENDIX A

Study Protocol
P0001131
(Exygen Study No. P0001131) with
Analytical Methods
and
Protocol Amendments
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Exygm Protocol Number: P000113)

STUDY PROTOCOL

Study TiDe:

Analysis of Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and
Perfluorooctanesalfonate (PFOS) in W ater, Soil, Sediment,
Fish, Chuns, Vegetation, Small Mammal Liver and Small
Mammal Serum Using LC/MS/MS for the 3M Decatur
M onitoring Program

Exygen Protocol Number: PO001131

Perforo«
Exygen Research

3058 Research Drive
State College, PA 16801
Phone:(814)272-1039

Exygen Research

Sponsor Representative:
Michael A. Santoro

Director of Regulatory Affairs
3M Building 0236-01-B-10
St Paul, MN 55144
Phone:(651)733-6374
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1) Jaiiimha Kesah, Study Director, Waaton SoJutio«*
2) John M. Flaherty, Principal Invw tiittw, Erygeo Research
3) Michael A. Santoro, Sponsor Reprcacntadve, 3M Company

4) Exycen Research Quality Assurance Unii
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PROTOCOL APPROVAL

Study TMw Analysis ofPerQuonAutaoeculibiuUe (PFBS), Perfluorohexatiesuifonate
(PFHS). and PerflucrooctMiesulfcnate (PFOS) in Water, Soil, Sediment,
Fish, Clan«, Vegetation, Small Mammal Liven and Small Mammal Serum
Using LC/MS/MS for the Decatur Monitoring Program

Exygcn Protocol Number: P0001131

APPROV.

iaiamha NL tor
Weston Solutions

& -ctr-wy-
Date
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INTRODUCTION

The pmpoao of this study is to perform (tuidysii for perflucrobutanesulfonate
(PFBS), periluorohcxanesulfonate (PFHS) and perfluorooctancsulfonate
(PFOS) in water, soil, sediment, fish, clams, vegetation, small mammal liven
and small mammal serum using LC/MSATfS for the 3M Deratin® Monitoring
Program.

The study will be indited for compliance with EPA TSCA Good Laboratory
Practice Staadsrds 40 CFR 792 by the Quality Assurance Unit of Exygen
KABCaiCtk

TEST MATERIALS

Exygen Research

The lest materials are perfluorobutaneaulfonate (PFBS).
pcrfluoiahcxmcaulfonate (PFHS) and pecihorooctsneeulfonste (PFOS) and
areall sigapliod by 3M.

PFBS
Chemical Name: Pecfliaorobutancjulfooate
Molecular Weight: 338 supplied as the potassium salt (CtFvSOj'K'1)
LotNumber 101
Purity: 96.7%
Tranritions Monitored: 299-»99
Structure:

PFHS
Chemical Name: Perfiawobewmesuifoaate
MolocubffAWeight: 438 supplied as the potassium salt (CiFnSOj'K*)
LotNumber $3036
Purity: >s.6 %
Transitions Monitored: 399 -* 80
Structure:

Pa*« Sofis
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PPOS
Chemical Nunc; Perfluorooctanesulfboale
Molecular Weight: 538 supplied as the potassium nit (C1F17SOs K*)
LotNumber 21T - r
Parity: 86.9% ri-— » ~ r;
Trsantioa* Monitor”™: 499 -P 99
Structure:  JX% -

OBJECTIVE
T . it

The puipoec of this »tudy is to perform analysis for perfluorobutancmlfoiuto
(PFBS), perfhkMohexaneeulfoaate (PFHS) and perfluorooctanegulfonate
(PFOS) in water, toil, sediment, fish, ctsma, vegetation, small mammal livers
end small mammal serum for foe 3M Decatur Monitoring Program using the
ernrent versions ofthe following Exygen analytical methods:

V0001780: ‘Method of Analysis for foe Determination of Perfluorooctanoic
Add (PFOA) in Water byLC/MS/MS™

V0001781: “Method of Analytie for foe Determination of Perfluorooctanoic
Add (PFOA) in Soil by LGM&MS"

V0001782: “Method o f Analysi* for foe Determination o f Perfluorooctanoic
Acid (PFOA) in Sediment by LOMS/MS*

V0001783: “Method o f Analysis for the Determination o f Parfiuorooctanoic
Acid (PFOA) in Fish md Clame by LOMS/M S*

\V0001784: “Mathod o f Analysis for foe Determination o f Perfluorooctanoic
Acid (PFOA) io Vegetation by LC/MS/MS*

\0001785: “Method of Analysie for foe Detenninalioo o fPerfluorooctanoic
Add (PFOA) in Small Mammal Liver by LC/MS/MS**

V0001786: “Method of Analysia for the Determination of Porflooroocuooic
Add (PFOA) in Small M m sid Sesum by LC/MS/MS"

TESTING FACILITY

Hxygen Research

3038 Research Drive
Stale College, PA 16801
Phone:(814)272-1039

Page 6 0f63
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STUDY DIRECTOR

Jaisimh* (Cestri P.E., OEE
Weston Solution», Inc.

1400 Weftoc Way

Weat Chester, PA 19380
Phone: <610) 701-3761
Fax:(610)701-7401
j.keari@ westontolutioni.com

SPONSOR REPRESENTATIVE

Michael A. Sanano

3M Coroptny
Director o fRegulatory Aflairs
3M Building 0236-0! -B-10
St Paul, MN 53144

Pitone: (651) 733-6374

PRINCIPAL INVESTIGATOR

John M. Flaherty

Exygen Research

3058 Research Drive
State College, PA 16801
Phone:(814)272-1039
john.flahefty@ erygec.coin

PROPOSED EXPERIMENTAL START AND TERMINATION

DATES

Exygen Research

It if proponed that the analytical portion of tins study be conducted from
October 01, 2004 te December 31, 2005 The actual experimental nan and
termination date» will be included m the final report.

Page Tofti
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IDENTIFICATION AND JUSTIFICATION OF THE TEST SYSTEM

The following are (be test systems for this study:
e Water (groundwater rod surface water}

* Soil

* Sediment ;

¢ Hah )
¢ Clam*

¢ Vegetation

¢ Small Mammal Liver
¢ Small Mammal Sent®

The »ample* will be collected by WeetOQ Solution*. The control sample* will
be pmcbaaod and prepared by tbe testing facility. Purchase and processing
detail* for tbe control «ample* wiH.be inctnded in foe final report associated
With this study.

The teat system* were chosen to access the environmental impact of PFBS,
PFHS and PPOS in the Decatur, Alabama area.

SAMPLE PROCUREMENT, RECEIPT AND RETENTION

Water, soil, sediment, fish, dam, vegetation, smaC mammal liver and small
mammal serum samples will be received at Exygen directly Born Wests»
Solutions. The details o fsample procurement for this study are outlined in the
3M work plan entitled “Phase 2 Week Plan for Sampling Environmental
Media** The number rod types of sample* collected will vary depending
availability in foe field. The total number o f sample* received rod analyzed
for each matrix will be documented in foe final report associated with this
«tody.

Water, «oil, and sediment sample* will be used a* received without further
proceaaing at Exygen. These samples wifi be stored refrigerated at . ®Cs °C.
Fish, clam, vcgetttioa and small mammal Ever samples will be processed
according to foe appropriate analytical method (tee Appendix ). These
sample* will be atond frozen ait S -10*C. Small mammal whole blood
sample* will be eentrifliged in foe field at tbe tune of collection and the serum
fraction will be used for the study. Small mammal serum will be stored
frozen at i-tO~C.

The receipt and processing of the samples will be documented in tbe final
report and raw data associated wifo foe study.

PaieSc/65
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SAMPLE IDENTIFICATION

Prior to aruiysii, each sample will be assigned a laboratory sample reference
number. The reference cumber «ill be unique and will distinguish each
laboratory sample that ia processed throughout the analytical procedure.
ChrocBstopsphic data will be identified by the laboratory sample reference
number.

Sample storage concStints and locations win be documented throughout the
study. '

ANALYTICAL PROCEDURE SUMMARY

References:

V0001780: “Method of Analysu for tbe Determination of Perfluorooctanoic
Acid (PFOA) in Water by LC/MS/MS™

V0001781; “Method of Analysis for the Determination o f Perfluorooctanoic
Acid (PFOA) in Sofl by LC/MS/MS”

V0001782: “Method of Analysis for the Determination o f Perfluorooctanoic
Acid (PFOA) in Sediment by LC/MS/MS”

Y0001783: “Method of Analysis for the Determination of Perfluorooctanoic
Acid (PFOA) in Fish and Clams by LC/MS/MS”

V0001784: “Method of Analysis for the Dcternrinitron of Perfluorooctanoic
Add (PFOA) in Vegetation by LC/MS/MS”

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

V0001786: *Method of Analysts for the Determination o f Perfluorooctanoic
Acid (PFOA) in Small Mammal Serum by LC/MS/MS”

The above methods use analytical conditions capable of separating the
isomers of PFBS, FFHS and PFOS. The final report will include tbe isomers
summed into total PFBS, total PFHS, and total PFOS found.

VERIFICATION OF ANALYTICAL PROCEDURE

Exygen Research

A laboratory contra] sample will be used for the preparation of fortified
control samples. Toe teat substance will be made into solutions as per the
method, and added to die matrices via a nncropipette.

For water sampling, Exygen will supply one bottlo per sample collected. The

bottles wilt be 500 mL precleaned Sci/Spec Premier wide mouth HOPE
bottle». These bottles have been routinely used for fluorochemical sample

Pngr 9o f65
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collection it tbe toting facility and bavebeeo shown to be ires of PFBS.
PFHS and PFOS. Samples will be added to cadi container to a volumetric Gil
line at 200 mL. A Geld d«plicate, a low fieW spike and a high field spike of
each sample svill be collected. The low and high field spike bottle* will
contain PFBS, PFHS and PFOS aa well aa -perflucrooctanoic acid (PFOA) and
1.2-13C perftBoroodanoic acid (ICPFOA). PFOA and 5C PFOA are
included in the solution« wed to spike,the sample«. The result! for PFOA and
°C PFOA will not be reported in this study, Exygtn win »apply one field
blank (control water) and two field Monk spikes (control water fortified with
PFBS, PFHS and PFOS at.a low and high level) for every twenty samples
collected. At file testing facility, each water sample (excluding field
duplicate« and field spikes) will be extracted in duplicate and will also be
fortified at a low and high concentration with PFBS, PFHS and PFOS and
processed through die daacribed procedure to determine method accuracy and
to check for bit».

For soil, sediment, clams, and vegetation, Bxygeo will supply one $00 mL
precleaned Scv'Spcc Premier wide mouth HOPE bottle per sample collected or
a zip-seal bag. All contamcn/bag* used for sample collection will be shipped
to the sample location. Samples will be added to each container or bag in the
field. At the tewing facility, each sample will be extracted in duplicate and
will abo be fortified at a known concentration with PFBS, PFHS and PFOS at
both a low and high level and processed through tbe described procedure to
determine method accuracy and to check for bias.

For smafl'manimal liver, Exygen will supply a SO mL polypropylene
centrifuge tube. For small mammal serum, Exygen will supply a collection kit
for each «ample containing serum separator tube* (red top), vacutaioen,
needle holders rod needles, trawler pipettes, and polypropylene tubes. At the
tertinfi facility, each liver and serum sample will be extracted m duplicate and
will also be fortified at a (mows concentration with PFBS, PFHS and PFOS at
bods a low rod high level and processed through tbe described procedure to
determine method accuracy and tocheck for bias.

Low and high spiking levels for each matrix are defined below:

Matrix Law Spiking Level Hieb Spiking Level

Water SOOo0g/L 5000 ng/L
Soil *nglg 40 na/a.
SedioMPt *oali 40 ng/g

Fish 10ng/g 100 na/S

Clams 10 ng/g 100ng/g
Vegetation 10nglg 100 ns/s
Small Mammal Liver 1Qmtte 100ng/g

Small Mammal Seran 10 ng/mL 100 ng/mL

p«*» 10 0SS
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Recoveries we anticipated to be between 70% and 130% of ihe fortified
levels; however, the exact precision sod accuracy will be determined by the
uniyxia of the quality control samples described above. A statement of
accuracy will be included in the final report.

METHOD POR CONTROL OF BIAS

Control of bias wifi be addressed by taking representative sub-samples from a
homogeneous mixture o feach matrix from untreated control samples, and by
analyzing at lea« two levels o f fortifications.

STATISTICAL METHODS

Statistic« wifi be limited to those specified in the subject methods and to the
catrulatkm o f average recoveries, as applicable.

GLF STATEMENT

All aspects o f this study shah be perforated and reported in compliance with
EPA TSCA Good Laboratory Practice Standards 40 CFR 792. The final
report or data package (supplied to the Sponsor) shall contain a statement that
the study was conducted in compliance with current sud applicable GLP
standards and arili outline any deviations in the study from those standards.
This statement will be signed by the Study Director and Sponsor
Representative.

RETORT

A final repoit will be prepared by fite pdndpsl investigator or their designee
at the conctuahm o ffite study. The report will iuclude, but will not bc limited
lo, the following:

e The Tarne and xVhesa o f tim Strdy Diractor, Sponsor RepresenUtive. and
of the testin* faeihty.

¢ A Statement of GLP compliance (any related documentation, «och as
chain-of-cuatody recotda, must be in the study records).

Pajir 1l ofili
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e The signed and dated statement by the Exygen Research Quality
Assurance Unit regarding dates of study inspections and dates findings
wore reported to the Study Director tad Management.

« A description of die exact analytical conditions er;yployed in the study. If
the subject method was followed exactly, it is necessary to include only s
copy of the aoalyticai method. Any modifications to ¢ id method will be
incorporated into the report. |fthe method is photo-reduced, the project
number end page number must be included on each page.

« " Inscription oftlwWinstnbweutstk» used and operating conditions.

« All results from all sets analyzed. Control and fortified samples wiD be
identified and the data table Will include sample number and fortification
level.

* Representative chromatograms for each analyte in each matrix, inchxlmg
chromatograms of astimdard and a control sample, and a chromatogram at
a fortification level. The location of the analyte peaks will be clearly
identified in all chromatograms.

« All circumstances that may have afibetnd the (polity or integrity o f foe
data win be documented in the report.
a . Locations where raw dataand the final report are to be archived.

« Additions or conectiona to the final report shall be in the form of mi
amendment signed by foe Study Director. The amendment shall clearly
identity that part o f foe report that is being altered and foe reasons for the
alterations. The amendment will be signed and dated by the Study
Director and foe Sponsor Representative.

« All applicable requirements for reporting of study results as per 40 CFR
792.185.

SAFETY ANDHEALTH
s Laboratory personnel w ill practice good sanitation and hcakh habits.
GfjL~t e - >
« Bvery reasonable precaution ]<|Zball be taken to prevent inadvertent

exposure of personnel and tire environment to the test or reference
subttsncefa).

Past H o f65

Exygen Research Page 53 of 110



Interim Report #23 - Analysis of Sediment Samples . . Exygen Study No.: P0001131

Bxygm Protocel Number: POOOU3L

AMENDMENTS TO PROTOCOL

Alt significant change* in die analytical protocol outlined here will be
expressed in writing, rigned and dated by the Study Director and Sponsor
Representative. Amendments usually will be issued prior to initiation or study
plan change. However, when a change it required without sufficient time for
the jsane of a written amendment, that change may be effected verbally with
supporting documentation .signed and dated by the Study Director aad
followed with a written izneriffteent at soon as possible. In this case, the
effective date of foe written amendment will be the date of the documented
change. Copies of the signed amendments will be appended to all distributed
study plan copies. The original amendment will be maintained with the
original study phtru Any deviations from #» study plan or from the analytical
method is provided will be documented and reported promptly to the Sponsor
Representative.

DATA RECORD KEEPING

Records to be maintained include the following (as appropriate):

*  Sample tracking sheets)

* Sample receipt records. Stonge bistory, and chains o f custody

* History Mid preparation o fstandards (stock, fortfiewion, calibration)
» Description ofsoy modifications to the method

< Inrtnnr'emt run sheets, bench-sheets or logs

*  Analytical data tables

« All chromatographic and instrumental condition»

Sample extraction and analysis dates

A complete listing of study personnel, signatures and initials
Chronological presentation of an study correspondence

Any other documentation necessary fbr the reconstruction o f tbe study

A

Chromatograms- All chromatograms will contain the following:

« Sample identification, injection date, »row or other indication of the srea
ofinterest, and injection number correspondmg to tbe ran.

» Additionally, fortifications will include tbe »mount of analyte added and
foe sample number o f foe »ample that was fortified.

¢ Analytical standard chromatograms will additionally include the
concentration (e.g.. pg/mL).

Pag* 13 0 f65
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¢ A«p*t ofthe documentation rhe Allowing sheets wiM be included ha each
analytical act: a ran sheet Hating the samples to be run in the set, and an
instrument conditions sheet describing the instrument type and operaring
conditions.

QUALITY ASSURANCE

The QA Unit of Exygen Research will inspect the study at interval* adequate
to assure compliance with GLP’a, and will reportthe findings o f audita to the
Study Director, Exygen Management, and the Sponsor Representative.

RETENTION OF DATA AND ARCHIVING
P — - - e 4 e
T
AU hard copy raw dais, inchading, but not limited to, the original
chromatograms, worksheets, correspondence, and results shall be included
with the data package submitted to the Study Direct«'. These will be archived
with the original Rudy plan, amendments, final report, and ad pertinent
information from (be Sponsor.

The testing facility shall keep all electronic raw data and any instrument,
equipment, and storage logs far tbs period of time specified in 40 CFR
702.195. Ah exact copy of the materials submitted to the study director will
also be kept at Exygen Research.

Exygen will obtain permission front the study director before discarding or
returning samples.

Fate j4 oft*
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APPENDIX |

ANALYTICAL METHODS

V0001780; "Method of Analysis for the DeterminMion o f Perfluoroocttnoic
Arad (PFOA) in Water by LC/MS/MS”

V0001781; “Method of Aralvsi* for the Determination of Perilixirooctanaic
Arid (PFOA)in Soil by LC/MS/MS”

\V0001782; "Method of Analynt fra- the Determination o f PerfluoroocUnoic
Arid (PFOA) in Sedhnentby LC/MS/MS”

V0001783: “Method of Aradyris for the Determination o f Perfluorooctmoic
Arid (PFOA) in Pish and Claras by LC/MS/MS”

\V0001784; “Method of Analyst for the Determination o f Pcrftuarooctanok
Arid (PFOA) in Vegetation by LC/MS/MS”

V0001785: “Method of Analynt for the Determination o f PerRnorocctanoic
Arid (PFOA) in Small Mammal U m by LC/MS/MS”

V0001786: “Method of Analyait for the Determination o f PcrfluorooctaaoM:
Arid (PFOA) in Small Mammal Seram by LC/MS/MS"

F ft ISofO
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ANALYTICAL METHOD
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11.1  Tmpam t mock aofctka ai-1QQ P |[M . Of P?QA by wm*huif 10mg
ai aaalytkal « M é tri (aanaetaa tot pm kfi and Alme io 100 mL w *
ntimuAati2M.LDPB tool*.
' t ji A 10mfad» iWtihadic» «otaioo ofPfOA kprgpweri by bricvgiai IO
mLoftw W Msh*wkEtw le e «wd vekinw of W ih* medw-t
«M 123mL LDPB basto.

, MJ  A1BiQfad* btuScatitm ooktim of"POA * preparai by brindai 10
mLofte 10 eohtfiM lo « fimi vhtm 0i 100 «ri* rtiv<* m
*IBALLOTE boa*.

114 AO01[|*imL fcrtifiauk* aoMoo ofPTOA * preparai by bria|M | 10
mL aitoa LOpfm L «detta to EA ttivolume ai 100 W t* mcidaaol io
i» RIUYiIM k

113 A OH pjtad, fortificati Botami dfPFOA is preparai by bnopLnu
10 mL vima 11 npmL «otatta lo » fin« nXanc oi 100 with
adw I te«I» «L L I« boote.

- 113 Thonodr Mtf taiiflcatta Mtatim»m e b t tarai ioercfhferttor et

ryjwiwimoOity 4*C ad matutto far e maximum parta of 6 moetta
Lom Ibaéta ofpnepantion

12~ StmidosdC dftndM M HIiN t
4X1 LCMMdI cfbm tta «andarti ma poponi la HFLC wamt Tbe
tabndao fie ni» v» granaa tom*& the «emetta procedue.
IdEodod tornala*.
1X1 IbiJalhmnngk a«piaitaampia- additati «<mccMrttttM cuy bc
fnptam staei.

na
Csmmmtta» Fortfierwa  Votataci CaaoOfOntionai ~ CeMAhimi

(MW « Yagamt foitad Carta CaMntiso Standard JD
M M tM laLl w—KFIEI  **+ «(ppV

0 1 40 $ XCwtayy-C

io m 40 2) XOa— Edjryl

10 29 40 J0 XCmmon-|

ir m 40 100 XCtamrtyyO

Mb 19 40 330 XCmmétrH

m m 40 300 XCfemddyy™J

m m 40 L Saw..... XCmmé+r™
OtmmM ka, dm« ra « ta afta «tata dario«*m cunetta <SRf>

XCe+ eancta ¢ affetta «tata.

Paga 19 0 f65
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Exygen Research

Exyfs« Protocol Number, FOQOI13L

*kkkkkk

j APtAIYTICAL METHOD
M «h>dt"Aati>etaftrll» Dstanateatk» ofPardaoiPOceaelo«; Actd(7TOA)a> Wsiar Sy

9.13 A sohtoca (reapni btattaj i
satafj
*14 ut 15-otL polypropylene tubes
904 of «aadarda a»ay be prefsaitd as
100 * SatUp

tea Each beeefc af «mpfos sx&atesd fopfraiy M as km) mm include ai laas<
m f ftm cawfcil (mathod Manic um| WLC water; and two «spat
scatiota fartifiad si known cotMntmaona (tab ciatrol $*kti to venfy
pgacadartl iwom y lortaikM ik

100Z R«laam i m» tar Seta wd tatan—wy taiplinim and sptitsa wil ba spsofied
tatiwqaairy av ice s ptac fenhfe M art.

119

1) >tam<Onla<»wykgrtp«tiwtfiiaf)B ikinl »OnLwidi *kw
Inlp <0 » L pajypnpylsiia ti— iikp trim Ubrtifr m Beaded. repines M and
ndxwad).

11)  CoBdUMM the C» 8PB e«*trid#M (2 |, 4 orfj by paoiaf 10 mL methanol
fcdowudby J«LofH?LCw«m (--2 4t***c>. Do bm tai coteaa run dry

113 leadoanpla omw«dihr»ad C{, SFfearfcidp. Diecvd sfaala.

114 Bate wdh -5 mL t09% nathmol. CoHact 3 mL af «June ana padutted
15" pob»caf)Im aaolRft«*tnlaa (1 m 1 -«oliicna « 3 » 14.

H i Analytca« pfaouatt» slactaeapsiy LCAdS/MS,

11l Chaiwaioy”by

tajeel iB * * *a*iefeadiitaedaad, wnplornd fertifled UBiota ime tke
LCA&V8 syatan. A €wShn**i *mdm4 must prscade «id foikrw ,ui
mmljisdnmdw.
113 SMMtardfWWPOA serrasponding to at taaat five or mom aonesMndan fevsh
am i haleotadad ta m analytical sat
12J A« sarirp. sot si Attracted caHWatw« «andarts must be inefaded « ihe
tuffanfaf m i at tbs «id of a sample sat Extracted standard* aw* be
9-10 aarspfea Asm abarmrira, w enure sat of
taandarda may ha kyaoed u the begawiac of s mi
tatatand hy sxtmtod o M w standards bwerspsnad w ry *-to *mp*s
Op ataaaad far |,asoeed ssa af srWaateri standard»». ta «(her esas, «xtrscisd
rshhnrtna itandisrta «ntahathe Butid lotaaasettee ms wupk aat
11* Uaa linaar staadasd ansae far fsanthatitei. Linear standard c*rvss w
forfa Mudytahy tiasariafraasloa Miaf /X wdjtKtef of pcaksies

pap 20065
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Interim Report #23 - Analysis of Sediment Samples Exygen Study No.: P0001131

Exygea Protocol Number: P0001131

itnntaN K li Medndiit airveatiTM

i ANALYTICAL MXTHOP |
oi Acnlytitfie ~ OoiCEdc/ttan ofPnrilucrtdCtnnoic Acié (PPOA) in Waler by
ICM S ft«

v u aihrftfen — rWrl«oocartrnaai mag M atL jt» JJ (cr aga mIm)
wlww iy—

U.% Snap* mpoMiAm U net «<seed «nadad le"pooan. Any naspla ttax
caoeed ttmitré rtpooet ibonld be Anher ;Owed m imvmiynd.

>3j0 Anwytaae Criada

U.l dnwMlapM»t iw tpn>  4«mb*rim a 39 me bwm «pertrt
of413am. ttedM am paa4 oeUMpoliH IM PTOA MfaB. dfc
dnagbtar fat (30 any) mpreaaia&e lenaefcabos dio* idc.

13-2 bftted bteta » netate* WOA a leve* penar fm da LOQI ir*
Hunk motadaWOA MImtapote tfew30i~L, iferati new bhnk wmpte
mmki be obtained and ibc andre —t miat be re-eatfrarted.

13 Kncmam ofnente *Nto te nutriz pita mal be between 70-130% of
ftar knew* vate*. Ifnoentrol *fdt* Uta antnde tbe «aceptable limits, «he
entile Ml of imples sbauid be le-extracted, Any merit spike outside XK
13M Amid be manud by tbs analyst to daw da if iteiiM ian is

1X4 Any cilftwrton Mudad tote to be * atadcnl oottfer by « mj the Huge
Enor tea, any be ewtodid tan dw wdculetwm of da calbrado* wro
Monetar, da teal somber of netneted catiteuioo standards Am tedd be
«retorted mat not toned 20% of the total umber of ax&ncied ttandwdt

IA - 13) The «sultan coefBdm £*) ftr ettbntioo earns penaetted muM be
A3 (R2 %&9ftS> If anfibitan remit* fail eotnde boe bimits. the*
Apmpnato mps most be lata to afua hnstnuneDi openrion, and the
«andad« oe Ae niewntat ofsamptoaabdte bn reanalyead.
1J4 Puteinotea bntwnea ateafti aid ampia mu* not drvd non itua
1 4 %w4blnm nulydctorm Ifansien teedriftaccondilldn bail ted*
W walydeelan AnnAnnaaalbe mnm”md.

Hkl U tfte Ubmrftf npitan totakte * (bem ote oiFPOA ibttind (in ntfL.
I en peak am) amg fla mndnrd curve (Jiawr repwaten pemnieten}
fby fte M* Ijmxaoftvtr» program:

pfQAftmdfarD- I a DP

OP- bearbpabWbtto fiM Ivo te* ww dUnad. 1/oeenavy.

&**F*an

Pag* ;t 0f6$

Exygen Research Page 62 of 110



Interim Report #23 - Analysis of Sediment Samples Exygen Study No

Ely*«Protocol Number POOOI 131

vmmo

F AAAImCAL METHOD |
»fAm lyd« fortiw P rtan ris* W gAKir»otooct<BOfe Add <?PQAIJm W *g by

tu fttwpla« kritmt*M>lam nnM otYfOA pan » nncHM. i»t
faM oM atMialkaiataM atkaym M icsavwy.

>

mOta]

hm 7«7

Pat* 22 065
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interim Report #23 - Analysis of Sediment Samples

Exygen Research

Bxyjen Proocoi Number: FO001131

AKALTITCAL METHOD
MMtodMaster VWOmMmI

*FM irnH M rtf AM (TFOA)li S— >y
ucM vm

MMM*sTU tfrah fcr i

AjMtyticid Tottaf FidliQr Bxypw 0— rrt
3051 Kwntfob Driv*

8mm C tifef*. A 1010]

APpKWMOBY!

HA C-JL -

P#ACMnoihr *
TidMUeMUafe,LC4<8.fa>9»

I Vice IV ii*it. Cy«-Taw. fty)y  »mmm«e>

7<sri*VK 7

P»fe 73 <?di
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E iy jt» Protocol Number POOOIJI

VIALYTICAtM rrnon
WwhodrfAarfyie fee Hwriiaw iiertiiigfPirflarwm'ru if Arid (PFQA)iw Sail by
.~ bCAH'VB

o
Thitm4md n to bawoptaytd hr Ib» tonltoti iod nintittrinw of parfarowatanoic
ead toy Hifh ywfaam Li*tod Cteo«ato«npty caupfed to a Mede» Mass
flpatttoral t f Do wlor (LCftC/MB)in« a

- it

20 SOKy

11 A)»ty»«fcB«v«itfrU M tstorypi*ctiM *.
24 OoaaaH «be appropriate MSP9 baftra bsadBn® uy chuateal Tor proper »»friy
ppcritam.

30 5toapklJgatn w ir * A

13 falcalilStoftm wnpkfor extnc««R.
14 Modad fttwi m piti,
JJ  faa"be «Mud n«iWK< IIMnld ha oowd le .féHn* » neri

J4 AXavallaimm befeanuO4yjailed badbeab ra | aouplad fereaoaebM-
1) Stm k «idiftaa iw riim «in be apceSed la the aanehng plea fee Un
P«M -

4»  Him— miT Itliri»

4. W aw-IMCinda
Madjeaal-UFtCFade

4)  A— wijfcew Aeum -A.CJ.» m a« Giada

M FvtiKMOctHnc And - Aldbefe

11  tolto»*wdEquf»d

Sl A kpfc partoritola liquid etomamfM pt capatole of pump«® up to 2
«lImu ayip pad wOat veridda votapw tofrctoc capatola o f 3-200
pLoM M d team im MaaaSpeetratater LC/M&MS).

14  Adivtoe» fliUwiw &a» lbr lwegmieBiod qoeitiaatoa.

14 AuljticaliMbM w b la ofMidb«toaM M ! f.

14 M bU,diapeutofc palypapytena cewtritoy tab«.

JJ 13mL itwynaAto patyi—pytaa a a b ifttf mb»«.

S4 Dtapaaatot m ienpipato (30-l0O0L, 100-20M.).

17 )23-aL LDPBn im r-m ii battiti.

1J 2*LctaarHFLC rialto*

5» Diapnaahlr pipa—a.

yio A n p iff (1001000 pL —d 10100mJ m A «pa.

yn Water.top Ptk Va*i m (19)tC Il 8 » canidfM.

512 S n mpnmmmEM.

513 Vbwnfcbadt

Pill« 24 0 f65
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Exygen Research

Exygen Protocol Nimber POOO 133

ff» A— > . VMBITH
ANALYTICALMXTMCOP J
Mwtod A—frm ks om Zimm ttm!ion o fPtrfhiottaocUftok Add OTOA) to ta lly
IC/ual/ua

944 W eHsrioe A rit*.
$4S  Cilw lui ofiptBMOf90w ip o frifpyi—w»sn H 5000 rpm.

U. r.biM pyhii tymm

, 1 Am ijéui Cefac*. PWcgim *? QLxy*Bm Scarcbck 21 « ¢ i 50wm. Ht
<r*fcl2MS-to2I3C*
« Th pmmtm WC
r 42 UaMk>PHe(A): 2mM Aanonfam Atietaw in Wmr
M M kte Ild ): Mtotewi
" M h i»

Pbwftwe
IB M 5LA u
s3 4 35 04
tft 49 35 0J
us 29 75 04
20D 25 75 03
224 49 15 04

66 bfrwtaVchner lipLfcMbefacmeaedtoMsieobMSOpL).
6.7  QuiMtMtoe.' P»akM &-«ttiiul«tafidii4ettibci<im ct»ve.
U kaTtaw ~23wta*«_

Tob» AeiHrcoQAigoi ert iemtfedm 6 prid» bedw§ed io eider »
«pcbn»iiw}*ICs)«tH.

TO M&MSt a

74  MATr- flecooaptay Negativ« MUMwod*. «w utorii>i413 -» 369 m fi for
PTOA,

Hw »iiv« conéittoM BPlaweéwd i* * pad* «od nwy be chef frd m order to

LO  PrfewatiaoafSofetOew
11 M MePhii

141 2wM — iwlH w n tewHrtiynpmd by «jding 0-1541 of
aw m im acebaeto 1000nL ofwater.

AtawitaM BortoiN piiii

nwj«f
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ftqrgen ProtocolNomber: P0001131

A AJULYTICXLMtTRO»
Uitrt <,I***1>* ftra» Dwntfcttioc «OrdIwfMKmok AcU (PFOAI » Sell kr
ion* ms

911 h*pe»B iladtioEBti8*ef-t00 HS* L of FTOA ky wd"kiae 10 w*
«IMEUy k Ii, fwdITd (comotad for purity) and dilute » 106 tnL with
fin Ik >123-mLLDfgbole.

' >/U Altp~rfenUSettiMiotiitio T m A iepnpi"igh[in PH"
mL of «<ht 100 pi*iL s®iuti«i to » toxi votame 0X 900 with methanol
*  « » »1230iL U>PS txxrte.

*.1) ' A 1.0vtfmL ferri'Win latufta 0XPFOA » prepared by iraifvr® U
mL mTlta 10pjflriL mtuttCnto a tail volume of 100 with methanol in
ftUIm 110 fE teftk.

*4-4 A&IMijfta>Lfrai6catiai«otoio*»fFFOAjfpnpandbybriaftfl| 10
AL oTifei i* rL ftOMtM 10« ftaai votftitM oX 10C Wia reethMf 10
* 125 mLLDTBfcnW.

1L5 A 301 pjfeL firiJeaiiM mtotka of PFOA a prepared by snrftfi

v 10 mL of (fca 31 p*riaL ftokoioe » * Coal votoow of 100 wjG
w#—rik»123ml.LD?fltottie.

S.Ifi Timtaxitad tortifictéo* tthxiociart to ¥ nortd » trefrijw*ior &
appraristaltiy iK m éwm ttadh fer a mmkbmbu period of 6 month#
fern* fha 4M*of preptniioa.

«

9131 tCAtt/MfI cafibrftitoo m fedi u» prepared k HRLC nvmt The
ttSkmOom itftd rt ar» jwocftifid thing» Ox triratian procedure.
idcatkaltOBingrimL R

932 Tie ftdriinf j»» Qipkei m itflr frthtem| «MMDftitUM may he

Fini

CiMHfm VithMttf Calbrattea

riT Xfilli i  Vaiarme Nriifei Canal GaMaatim StaadaadlD

fekMtafnf) <aU IradalnD hmimitor (example)
» 0 4» . Jto— Kn”
1« 0» 40 23 XQmtMyy-I
» K» 4% O XCmnddyy-2
le 40» 40 1SO XCaawidyyO
m 10» 40 230 XCmeadiyy-4
m 30» 40 *0 XCmwtfrrd

IM ACE 40 100» XCmraddyy.4
»TTwtrtacftftdicaBMRiDftagXfo rittftftck»ft*adirttft«iyftliobx taka**]
coanariaiife. feafto feftaanntrarin offe» ri-dmd ttofeg » * vegeti— (&Pt)
Xxc s exoaowcnaaiftiMmaun.

fage260f65
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Exygcn ProtocolNuiobcr POOOIL3I

| AHAIYTICAL HTTHOP j
liW NiaJrfAw lyw ilfc-lluP M wiiB B C TH " anom nlirfllAdd (ffO A) ip Soilty
LCMSMS

L W .i Amo ra lard roturio* (unpm Wank) —* tu pnptm wia each
m ofdanim -it msaaeted.
92A StareaSagrietad at& ém Bandard! to 13-aiL polypropylanr tWw
M2*C » <SG spin two waak*.
wJ AwtMM and oaaoanfririona o ftoadarda may bo prepared is
MMkad

150 Batak SatUp

111 lack bmb ofaanpha oinnod (ypicaMy 30 or laas) m at tactoda a kail
is» scaffSM Mattel (Mttkad Wank «aw| 3m Lofndbnoi) and two reage«
«Httrott JIMflad «l known cdneanbntiaas (lab control rp&t) * vinfy
pntoénlxooomy feriinrkntek

HU U ananratt fcr WMta4 laboratory Jupfioa(a« and (pike* will >c tpaeifkd
in ton gaatky — mnm plan far iha fncpact.

*1U  WaifliJ | af mapk bu» 50 nL pofrycpyl— <«**** atoa (fccl/y«
aeaifed,Malacatia n ia ix ttd ).
AM 3«& sfnwhanol eadehakaan «w rit! actiac ahitar fc r-13 roinutw.
in rotate ikataWato MWtn»0akMOi «od awdcala fcr->1)iiWme«a
‘'m abut ft* MhttM M to M oaL wkk waft* in Mb SO mL polypropyl««
cartridge (»be.
|13 Cntes&ft fcr*Wnriaaitaa* *-2000 rpM.
I'¢  Ctasdhka J» Cu SPE camtt«M <l f. 6 eal) by pMtirif 10 OL cmUmol
feflowté by 3mL afHPLC wat» 2 #pp/Mc). Do MU tet eoKuan ron dry
5u7 load (daca*} lba —ip lo a* Uta conditionad Cm SPE cartridge. Dtacard
r Hflifif
11  Hato wsfc-~5 a i 100% metw&J. Coito* 5 m i of stow inte graduated
13w L p»yraap)fen e cotriftgfl twm (final yobnwa- SnL)
U> Aclyetoaraplw wing «lecttiapiay LCMS/MS.

1 kpnttfenm * urna* afred» rieded» sample and fcrtifted sampk «me tt»
LC/MS/MS lyaton A catlbnEna standard nu» patada and fedow a«

1

122 StMriMEi o iffQ A nwe® ieaifil 10Mkmt flan or noca canai tm fcn *v»K
m at bn iackadad in ananalyricaim 1
12 A» «afea Mt of eibaetod etafibaattoi nnHmfc nuat ba gchided at **
and ti ON and of a iampia m , extactod «andarda anui be
ry 5-10 eanili— Aaanaim attva,anm ito tex ti

Page 27 0f6)

Exygen Research Page 68 of 110



Interim Report #23 -

Exygen Research
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Rxygm Protocol Number TCO01131

tom»to—to . ' totlo Ktou VtoMm

1 -V - . AMALVTICAI-MITHOD !
Mbted OfAM ltotIfcfd a nail lli« HillmftfHrfooaooc— ole Awd (PTOA) in Soil by
LC/MWO

nftm IT inxtmu magto wr— | it ito hifto~ oft m

| k)r <toxto<l|totonaioa m toto toununod n g i 3*10 mmfim

(to— .tontow to to «ftotracto) torihrrt»l to atoir ctoe. «in»»»
mUtoelno nwtorto mu»toan flm «tolm am *» I»»mapaw.

11« Uto Untor rfnriirl torra» fee yMtonhon  Ufltor Uadrd omul «rt

mt*HtoltotTtoeto«l)totofcMto r*toion Mtot IA wciffeénfof peek mn

t owiMKnBJen uttof MeaCytu 3 3 (oro”mritewi

Any miplc« »m
mhould to fkrtbor diluted nd reanalyzed

43.0

rftpafc ofs daiftM * 00«*M9m u tern i p*mx
of413m 1 Tto 4P IBMyttotrant|toll a cto ffO A traoo. Wfaik te

dwfbariy (?d$too)repo—ntjito km ofcctoa diuxide.
Matted MmA» bju* no» «ffrtam PTOA at krel» peater than fee LOQ if *
UeafceimaiMrFOA etteak peetarte 50ii"L, feas «o» blank-nipte

«— beetod—riw dtiw w iifH O iaiw N “oiw o id

ud ttutnx yitoe m at be between 79*130% of
[f a ooofcri «pik« M il ««aide fee acceptable tont». iac
«tto maof — pin tborid bein « w d  A«y »aMa «piite eu»»dt A~
130H AmM be — In—d by 9m Kullyac to d—note* if n-extracriop is

idifcnEMii(mM taad to to a «atoirel cwifeer by mm« 9m Huy
Stm TMrav be «totaled tea da atol— of da ceitbciden curve.
rsftt»i-tr* ciUbniiQA Mtndsids »hot could be

tmiMead 20% Ofth* toud Motor of « naid «Mdorfe

Tto jenitotieii m fluia (Jt) to ookbailot wm i foamed must be
iO-MS fitl kQJiS). If oatibratiM rtauto tot outride ttoae toiirt, then
;to aim to «da iMtruawit» operation. and ihr
»w la rrimm aiw fm~W e itoeld to TWtoyeod.
| between ttottordt eod unpin aw oo< driA mow ten
+4% atotoim lydrilna. Ifl—ulm «*»driftcke— to*toutwton
b analytical (SMto t tto atam to mmlysod'

Page 28 065
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Kxyjtm Protocol Number: PO0O0113L

UyfNft vooomi
- - A2iXL~-mCM .MXTftPD |
Motto*tf Aatlyth forlbc Dtionafatitkm ofP*rflu®roect*»k Ae*4 (PFOA)in So | fay
LOMSMS

M.l 1vf*4 *fae-rtf Muotoc to ealwiUH B» aaount cf fPOA fco* (n cii/L.
Mw * O« poafc im ) ‘«rit# Ito U Ifffw d «rra (tm ttr rvypeukm picaiiwim)
fMMMdbydttM w Ljwittlh vt propesa:

r PPOAW frflL)"

D f-W fayw todtto «aalnémm

W1J  For woglci fwlUM «Mi known kdotoU of PFOA prior le attraction, uso
(fatM oiantfatate » oofcutatito n«e«t raeovay.

nitrii tirini fipli
143 Un ite fe€oniagtananain nawt In mona af PFOAfan4 io nfrt- to

eFya*>

WPA*M i->3-fW QA.*MAMfll »«Han.M m |«1041-31

144 Un *« Mo«% aquaton to ntenlau *4 a m of MCA boata fpb
Omamirfwomm.

mubond(Mb)dry«<aHM-PTOAlhumS[fp*)< [IOOH Ibo lioM oH)]

ro>ion

Page TVc fSi
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Exygeo Piotoeol Number. POOOQII1I

ANALYTICAL MBTHOD
; VOMITO
lyLOMMI
Antybeai Testine Fiaity; Ei*
M IJUmrcfeDrtvt
5*»C dDh «.PA. tMOI
A»wvni*r

AL X -cijL

JO»eo)ty Oew
TkMmlUrte.LC-M*E>nabrnnk
al*mM |/ *AUT
JOtH M-ty Dece
Iv*»P
pagtJo 0 6}
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E xy ft* Protocol hAanbor: POOQJ 331

NwtoVW 11713
ANALYTICAL MXTHOD

of Pftvfoavooctftccic A<kl (PFOA) in SdnwM by
LOMSAOF

1.0 Scope

7M»mttkod « u to oaptoyto fcr toek W tt oad “owb*otioo o fporfivoMocmoic
ro- «cid ks- ?m lm»m« Uqgmi Ctonrtograpfey ooupiod k> ft utotoni Mm
3pe»ar» Irii OcUctor(LCHS/M )k »dtont

10 SoAly

21  Alwyotomu Mb btonmy pn ctoift
XX QwiwfcSto  wyriftMMSDStofertim ilftii icy ckmmc? fee proper fifay
pncotiioat

3.0  Dftinpli ftrirr'i~nnl
X1 Atboot30$olxoti—y k fa gxfrw tioo.

12 Ho— pfapni—'f ie— rftofarwdtonM m iMb».
13 -Sftppto — to nMgftaiad iM t to «Omi » «qutbtauc o roe«

14 Al iftmpiift mu* tottottogUy torn! toAnrhang wnyfrd for wtncton.
19 Supple coJlootian procedure* «nfl to ipeci£to io tto impta* pin for Ms

41 Ware—I7LC pod*
43 HiiWthPICpto

4) AntoAad”fwolytoft

4.4  AamewinwAc— - A.C3.IUtgirt Onto
4) faftmocctwii A di-SttmAMrid»

10 bewmeeiwS Etpmmee

1 A Mfb lifciM M M*dd ftto M fip | cepehk of pmpwf * to 2
atomAfruininto wtife t T rtM iinimno injwitorr y 1li o fijggcing 5-200
JIL co— rtftd te ftPtoM ilfcM flpe—

52 A awrio» io coHeelnw dm farpeakhto p ilin m lypaifttio»-

51 Afttoptorttto— ripibicefrcoA f ip QO

14 SO m L”ipM to fftlyto K to i oonfirtftiift Qthoo-

33  13«L dtoft—vpofrpreyylw t—tofrp moo.

5J Dhp— MtMnopyeti (5<MQ0bU 10C-200014

17 '4M .LDPl-ow-nra*baton.

5J XaLdmHrtCvtoto.

53 Dipoao li pip—

310 Aar— — (100-1004 p& « 0 10-100hU wf>*pcwM o bps.

11l W Mn SepPficVat 4 ec (If) (CIS SPZnrtrid fm

112 m  \ftcanaMnmJbM
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»elfe

~ » - AMfTKAt wrracB
McM ttAmHH I* 4«oUm W in» ¢ Vtribtrxxaam * Aai ;PFOA)w SHran hv
LOWW
cuxdill. o wo b lilw iMiw

r,U | nil«linlal«M»ai® ji|30»L»clj*ry)t— «*»»MMCOnNn;j.

60 O aiilir™ rty«—
61 Cebn* r»r»6M W Qtwyuam JewdEc), X1 mnx Wm . Ji*
, s N H>«5-«S3t30)
43 TofrtRV C
4) MoHiltaKA): mil» AattaW nw
M HMAK (»: Mini
6.3 OMm W w

"6 S&s 3 &
) 3 03
mo ) J5) A
2] Z3) K3 A
ii hi|T~iin: Ly p— t<<’“Ibe acrMMd to as ouch as 50 gE).

6.7 wdWhe: Ntk Am-«lacoid itwdwd o*feén*i»c curw.
41 > TTar ~23non«.

Thr»«lw” eeedWe* w httBded w a giAk * d *Brybe etwiyd ie e»d4w »
opikafamifaB HPLC 17* 0 .

TO MMaSyMM
71 1"B)KliomNip M]P4a”JW iBn"4ta-»36t>"ifcr
FPOA-

TWarv* «MiWMiat» M ddai m 1 pud* asi flttQrte «taanpd » «tkr to
optiatato MBA »jfMa

UJ  TnpMtiMbfSpktkM
1.1 ItowUf%m

11.1 rh pmftnC Y f adtfinf 0.154 g of
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Exygra Protocol N roixr POOO 131

AffATYTICAL METHOD 1
M S ? Aaatjoofc mof ?wi*iion»aMoic Add (PFOA) M Sediiww by
LOW iB

u Cl&VQaB MINfSnf

121 1% M ctkaedia w tftrit pnfiradfcy«ddtet tOm Lof»«lie Kid to

' I0WisLofmauar.

AHmM>Hro It» my beprqwnri.

9f Stufaitta&M&cMiam SrkvAam

'9/jd rfM pa«m «odtadNtiM afr1*Q *[r ftfF KM by» «ifhaili li) « *
atiailytio | —nOPd (omnttad <w panajr) and dilmc to too mL «ri*
mnh”nlki 125-nL LDWioMk.

1U AHaftal ftalHkatioa iel«totttfPPOAi>im i«idbylari*pnf to
uL 8f*.+ 101 pytel aokidca * » float v to waf KW wife
n»i25isilX *9 VMU*

111 *, 1>w "alL ~Mficiiio o »otokno/PfOA « pnparvd ty bnaging 10
mLtEm H ufteL « klinp la afad vofana o fIOC wkhaMfeaool in
1 125 »LLOPfibmrta.

11/ AM w#*LfcnUcainaaotartaaofrPOA* pwpattd byfrinnag W
nLoffa 14 iffciL «tutina» afed volana oflOO wid autenoi «
t123 «LLD TSbatite.

ILS A0.01 nyM. iatifatino aahticn of FPOA b prepaid i>y brégpm
13 «lr of fa 0.1 pjfaL aohation to a Bini vobuna of 100 with
esafaal * a125«L LDfB boote.

11/ Tfa«acteandfudL artoa « la tin « tti bawofad tea tate f» « «! x
e CTiwuhr* ~ d — ikMa flira wakkwMupgioot/éiP O H hi
in ili dateoipKfwaHtxv

92 3fad«é Q tfbwtfa lotedr«

»11 LCAttfafcasual« Piallate a« te « « ilto «afaoolfa dttea«i.
a fttiu rnfalLterideaticnaototioa
92-2 Un fttbwtot I»* typical Marnila: iddhitn | eoftccatraliona may tx

final
tinafaari« Vatina DIM to O w n niaa
««mW at) reli tel)
tot 10 100 100
IaC 5 100 JO
03] 2 100 20
10 10 100 10
5 W 100 «0
2 » 100 02
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T itftULyncALXtTHOD

AoM (PTOAj in fedincM >y
LC/MA/MJ

Sxn iB «oHMto« * i.»m is IBVoL U YE ccacm «00a'i tooba

[} «end»
1J.4 AIMM riM N Mdeanpararv i adH M aseybe prepared et
m M

(> MdM U)

1IU  lookM t »f IH|I m nibniil ftpaaeUy » or Mt) na« Miede « heu
«f» « M M oMol IM Wo «M M «erdiot» feetified « nroi
«mmbMow» OM«MMtM M 00MQr pnooMni nca««7 ferilM Mch.

J  tii» OMi..«i lbr fielt iM Monwy t+ h n f md faafae w* bo yociftod
nOw «.m% — per-1pM fcrMayaejart

JU  Wefakd »ofww toM » JOmL wiypeopya««» w h ii« oabee Uanif» m
mW.M « MckMMbw «.

JU AM35af-ef t«t osobe oed, <w rode« oad abate M » mW actio« adabar
Mr-dO aaeaoaoe

tu CwaricU»Ma*a»M~XIMiwi(br-»aMMat.

LU CaMUwMC« «S carMdaaa 0 ~ 6 M.) by paaaiat 10 nL iwuiaool
Meiw«h)r20oa.»/HTLCw*a»H«ro»rwc). Doaol le<«alaesae m dry

LU Uod M X ) Lboaunpl. o« LM coodtinoori C,, WB carmdie. Diecaxt

LU AM30 M. «f«Munt Md» M M M I» M bedon of fee O bl
eMlifafe ad» r«i. w « wd «Lato aa » eerier 0odo« itaker far -X

117 Cwriftp *« M i «te000tpo»* * -» aiMd il

L1) DacaMfee «eriMoel ontotheawe 8H cartridfe- CdieelfaaaMd«

LL« WiMfao mtaa« edib«aal.adi»«fawnl Cidw iba ettieteaod add eio d»
«MM cotactariio «a» 111

LI M CaadibeilaxaooMC«IVTaaMdp(l1 6 oal) by pea»!*» 10m | aKfeMet
ftlloin JO y30aaLofHfLC »paar(~ 2 jaog/aoe). D oaacle toebaaaraadiy

11.n AM Mo audka«ol M - JCO m 1 of «alar aad Laad ao ch» aoeood eoardaaaceed
sra Marita».

1111 Sbao alM-5 aal tOOH fau | Ctriioa J « | of ofaot» ido mfejerad
1) ad. peiypaderMa ceanaltaga LoM (Mal m aaa - SotL).

LUJ tralya aampma aaio» ilKboapcoy LCfatlritH
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Exygen Study No.: P0001131

Exygen Protocol Number PO00113)

Ahi*mCAL MXTHOD j
ofAaalyfofoete Dete Mittihoa nfParfleoreocteck Add (PPOA) « Sediment fry
LOM&MS

0O soBmSo”kjf

111 UMmm n n i ofteck «andari, aaaple and forti&ed Miaple into tb*
orin A cattotkm «anted nut pancotto and follow all

113 iharto daafffQ A tnpogondiegie aticaMfiw ornow concgntmion leveto
MMtjteetotalin n analyticalm 1

124  An entire tal of manosi edibraitan «andartic must be incfodcd at the
bcffeataf and attta oat of &Vnpte ML StuM O mut be intenponed
Mwean wary MQ «opto*. A* an aHaroadve. m «wan; « of tetomnui
«antodi may be weeded « ttw beftoamg of i aat Mowed by cajébratkm
«anted* inimipnnaif every 510 anrtn (to account for a mcqoo let of

H4 Use Smmt «anted cartel te ~luntitatkm. Linear «»darti curve« arc
filM torf for toe teiyto by Sneer wr«aMomii»” 1/a ena ting of peak area
verme ttebn txa attutai oonceotntkM «nog MicsLyra 3.3 (or oqu*ve«*rt>
aotw n)ttua.

124 fornito napfoni ibeuld net eeceeed Hm M > Any
ActfWWa CBMnt
m

444131

testertan(3« on) npnema foeleu ofcarton dioxide.
Mttbod Mack* ttnet aot oeaain FPQA at Uweia gnater teen Am LOQ. Ifa
btak nertttoe WQA « beb tec 04 ogfelL, ten i mm Wank
aettfte a*« heattuned andto anetoattuta beM -uM *d.
513 Reoowadaan f consol qdkae and unsi» gikaa am* be between 70-130H of
ifowr favM vaine. V acontrol apfiba fiH t die acecpeable U niti, the
HLIfill *MIN W r»<«CTCla* Any namx <p&> oatiidt m.
13P6dim! la wiitM i kr Cam lytt » «ranni» it n-mnetkm a

1M ibjiugnili» {Bimini Hum«r 1. >milai il m ill, imii, ttn lup-r
Ara Tin,ra ba«*la*d ten te alwlininiofOn caUWaOon tu n
Bnm ,timilMateralm e n calbnnoa «ante* te imaid be
— i*—1w in art tacaad 20% of fea lolal aammwr it «nncttd teadards
laéanad.
IX» Tte aowlIhlw aamdwl! d) te cakbradac orraa |aaaad awn la
20.992 OL1 20.9«!). it callnalca nani» M amalda itela lm ai. cm
ila lakw » adlan «uminmm ofamiaa. aad ike
t relevantaetoftenpin tirrvH benmlynd-
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Exygen Pnxcco] Number: PO001 131

AMLYNCM.MITHOD
P to E iniiiliw ofPirttooioocim ak Arid (tVQ A) ut Stdmmnt by
LOMVUI

[ -
MOthiof

1— BoaiM bm M WriilwH md nmptoa hmn* m i drift non ricmi

D i
4+4%4H kM im lylirol «m. |f mriptioa tarn drift go—doftM tont —thin

|3 U—itofeltaHo#0q—tiM to criwbto of
1 0* ymk mm}wfetf An «Utimi mm (How rofmokm «m M in)

dbyto.kfc.Lj

raid of FPOA prior to cxtroctio, we
mto ralw k tothe p—m itmover?.

14 U—»t igpwio«W w w | fc* —a t tfFTQA tawd ittn"M Lia

PTCAOmMUpfr-
Biaptom W O «

144 uw?iUbwiM mwiwi Ofiiw  Tlio ftaiio« a» kw « of fOA

M il Pfktend aodry
FEQAfcwiip»M *r-A«-ProAfa»irt»ij*)«[10 O H /««I»I*(H i)
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ANALYTICAL METHOD
MpfoodNurrber. 0001713

i Arid (PFOA) im Ais]
Amkfaal Tmtia*Tw SSf. Sxyita fwnecft
JottXammtfcDriv*
PA 6101
ApprovedBy:
C-JdL
M iM ir 1 Dste
TactuMi Laxdar.ic-* a, e w » tMMnb
g/w pMr

f Vioe Pifiltv. Oyidom 8nyr»»»aw rt

TatalHfM: |
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Exyien ProtocolNm abtr 70001131

------ »»ul L= MaMtaabvVfMITn
| ANALYTICAL method |

n* Clam# by LOMS/MS

1J» Snye Sib ' S
TVw aaoiaod St» W dvipioyod fat tho imhaom m i y«—rifttion ofporOuorooctacoK
acM by Hi» faiiiunB ci Liquid Chromatography coapM u> a tandem vu&
Spe— rfo Potato* (LCMOMfl)in te andffam.

*4  Safch

21 AhnyiobmTflift faftM tayytidiM
13 0— «ftdm gopropriae MSD6 befbec ti—fla g —9 cftem kri for proper wicty

31  Alftmt20| »f|[M MfQpieibreKmctiotx

32 : f—fli»b—Id WpfP —adW Jta aataadfaa. PS— ta ft— nwpte iaa
feedpw cataK iad tidtEiinhoirttft try k*. Pt— daaam pksin ccatauren
mad Sqm op— .hi fips— atimy ovareqfti la alter far carbon djetod*
anSiftwinn te | rod pile« die «—ftit» b frcaan dou |t writ time of
— lyfc

32 Samgbu ten p— dom bo ly cfftod in tie mmtptog pi— for thi%
X*4*1 «

423 1S ijM if» P te

41 Wo— -HPLCjido

44 Amtm ttik - HPLC pado

44  Cub— <120-400 me—»- Itag—t padn
44 Tifrtteol - H7LC sad«

43 Site foMdMOOmMma*)- tegM * pad*
4.6 PSwiril (S6»lttJme«h) - RatfMii grado
47  Suporcieac LC«NBa- Heap» pido

44 iFHPLCpod*
4ft I"NA—teaod-l—pacjrida
43ft DitebyMrfcimoiil— - R -ft-t|adc

431  Tab—o- gMj—ifrida
412 AnamooriMl A—laia - A.C4. Roogmt Grade
433 ftaflaar— fcApd*-£p»a'AUrid>

S4 loofti— | SqaipoioMf

33 A U|ft p—bm—oo dgmd cJaanatopaph capable of pwopto* up n 2
iopm— gqai” il —faawiaMavote a Lajeotor capable ofifetm g 42Du
ji)L—  tadla ataadaaMbaaSp—  our(LC/K3AI3;

14 A d—S—loctetwardataftr poafciitie y iti— aad p —mdiaa

54 A—Ilyfiwbalm rapablaofmad*«» 40MP1p
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Exygen Study No.: P0001131

E xffea Protocol Number P0001131

Mate* »*mmx/ft* i2C3

AWALYTKAL METHOD

offtHluaraoctiBoae AoU (HPOA)i* F*h in4
ClaoKky tOMVMS

"UrtwdotAjuiyJ. lbnU

tiM 7fnvnlK
TkMainr.

uiaLpw-ifrfIM U

15» t f t>yrnjtyjw iwrtrifcjr ok—
Dirowblsrt«epipe»{SM«eL10MO00iiL).

m-W.Uyg(W

>

ImIdMrW LC ritttit.

Pl*gn |l ppMML

(IMMOOOiLa i 10-105pi). wik dbpnwMitipc.
91 tabe(2tnL) (Sapdewm I mi. 7*37177).

WHitfto» » * **

r w4ifM>ii<5*Mirf<piaBiaf 30 n L poftpapyt«» tufc« H200C rpp.

tujwjhic Sywaw

¢pkyfad C nkw Ftaphiw K> |K»ytca» Sekwiflc). 2.1 tarn <50 ¢m .

(Mfc ftsftMttUIB)
‘imimuwr 30*C
Udt»kMwM (A) :
wwtoJo PInm (!):
GnicDtmmK

a0
LO
50
250
778

3«MA M m * AW*t*« W*»r

MxTWrt

%A
&
<5
25
25
45

il
35
35
73
75
35

How Rmc
(Mijmm)

03
03
03
03
03

fefrctjaa Vota»* IS pL (cm he iocttwod to to »mefa*a5» pi)
QtveMittatka: **ai An** - «umh) sttnctal caliboo»* curve.
RuoTfIM: -23ms»uw-

Thtatart» jowlilto x ire wmirinriaatfaida «4 anjbecW ydia orderto
tptintao HooUHX>» ijfiNw.
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Exygon hotoco) Number POOOI131

-fayy hwwli
AKAJUMCALMITWOO

MibaitfAnlym fcrdwD— Inrica ofTwfloonw— ok: Arid (ffOA) '*Full and
QwMriyLOWMS

70 M MO ljilw

>i M«fe Bmwpny N tultw fcCW mode.w a uic ni 413 —149 anir tin
FFOA.

ITX b H tuftlwt mokmadaim >>wd»m i nay bo ri—gM la outer to
optoMaih* MSMSq m t

ridi 21 »is or—r it jnperad by addbf 0.154 j of
aw o t» b tMO Wk_a twbm.

ill 2%—arwcMadk —thunl U|* farid by fiwolw— 2gof— frc
—Mu\W mLatnm *m *i
122 >0H M—Ip—chk—to » » loin— » prtpercd by bna»*» 3m |
. p ftm— yVfcrhWn«)— M afinalvote— o f)0 wL with toluene.

Alton— v—n « nwybo prapond.

9#  Stntod fay—Aon
0.1 8—tedftediffafd fi—iaoSofamoo

feU to»— xoakiotoka af~100 >>"alL <fPPQAby—
erf«lytkaiMnuM J (ec— 4 fer parity) md dftut« to 10C mi. with
awdm*** gl WhoL LOW M *

0.U A 10mpMLAftt&codc« | ehrttai o fPfQA ie propered by W wpot :

ad,rfto IOtWhaL wtafea tot fin i volum of 100 wito note *!

A t125uL ID F ttoftfe

A Al pjfeL farffleedoo *clw k* ofPPOA It pttp—d by brinfw f 10

*i9 fte IX)jtftaL b M obl»« In ivokntonoo with wttaooiin

fttiSHfcLOKb—b:

9.M A U>1pjfoL btflculoa aojaboH of PPOA * prepared by tanking
10 mL ef Om 0J ptfeiL wMiow to « fiaol « A » of 100 with
— m elhi125mL LDFBbo—p

01J The—* nd fcnil—ioo *juticm — tobe—  i* i »frig—tor*
—no— ty4*Cnd — itthlo ibr s Ewdme* period o f6 nwwh*
fienhtdM ittfpnpnM t.
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aw ai\w cja. MimMICO ]
OmmWUVM&MI
t.2J LO MW il cakbraban tfaiaid s >v jwpnW in methanolvia dUtoon

i« MAcaéoo aolvmo.
TW fainwwg m * Sfitti «Lancio: iddlhanai M M M doai mg bc

— fa —
_. \olm» M min
- toU <ntonU
I u HO 949
14 li Ito 9,
14 14 Ito 0*1
«45 1 Ito 0909
um 19 ito 0.005
li 1« Ito 9901
tura 12082

W ti2T<>«*C.w<oawHta. .
»24 «um votemia4 teeuautoctaflaplgdiimyte?wwd c
mA24»d

04 awfaSail*

mi tet Udirtwmftm «mtM (lyfoiy 3*or X«)m t tuchd» uttei
oh wni—M4 «M | «d tu* eunuca murai» lotiM * Kkisira
mKwk»l»»»{ldi «am i faffed lo vntiyprendami ftoovety ferite Me»

HU  ftagadvnaiit« far M4 ma bbontory O upfatn m4 ipilNi wiH te «peeifiad
faitaomlky « n u »teatir *4tpnricet.

114 3«o»*ibm acte

ti.l Valili J | *tteam aoph itti » ad. polniropjrkar eawnfe|t ubo
(«>M»»imdad. «pto» M nd ai» voli».

1*2 M iio mi.o(acBenilrJe ad iteka od%wnal IClien itefcK { «-11 rr.0ao

Ili. fiat* fa» tute» |i a Amar ftv #Ltenir.

AU . »«t»4 —lliiKllaggnifcM il »fluii>Uw"BfHImw! Bota

11 PU U 24 wL STBtuta» m » gmc* wifa 2 g floridi, 2 g alia* »al. 2 t
«o*0». »4 | | LC-NH. Cxodit>M Ila 111»«I11 Wilb 20 mL of shtaanci..

-, fan 70>« ¢/ Manmill» DImtediaVia Donoi dtow a» calai» a

*T.,

tu M_a fa» 13 hL pinfaipil «ud» Vi o«™« «k tl» 10H
midi fa-tirnifaii fataloni«lod»«. Xjmafac flit wMitotu»«once,
falsarli »7 lili»« Il (tm tian). Dryfa» Ante nnuplfirty Mare oc.
«far te dHPjfafl fa«ri*»team «fmuoprt

H«141
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..... N falleK ., M ataatttaar VHttHTO
- AKAIVTICALMTHOP

V . MMhorfot ft. d» Pi«CTilMiilii afH rthcnoa n ire AM ffFOA) in
W nbyuaio/M i

It.T Ottriffefi EO » «a jatffK fflmt ubm em—imma «unei. » .2900 im

fe» ih
1M ->B*eta tot M lo t estatfata STB cotta« fitted ¢aids th* m#ta> te
te*pw te p il late. Cotta Oe«tete in ite 123 mL aitate«} pearrtapc
« tate

U3 Adi 10 &L te ataooteifc t» ite «tapi* fa Dm SO mL oMCnlbfe tac
Ifaracjtete (te tete» te >teta«fat» +— ta tti-30 «ecorvaano reme
tetric—hirta I-10rnite tatalJfah imotata».

I.10 Sitate tta ilfafater-lUm fattm «** wriM tafa* fata*.

11.U Vitesrimfakmfaateour te «*1teor mom.

11li Cantriftca te* 51 mL ptejpanpri« « tate* aoniaufaf umple « -2000 «pn

1113 Dieta tea « tw ctaote *o 3FB «faro Colta te «Jum imo te
M iilipw | fiate «ad cemita tate dm «fac« firn* tto

1114 PtaStem Leraotatarifata  alta STE cofano «ori «matta* ita eterne fa
dmmm*p*mmiulmrifiate.

IUS5 tari*4 tate or loctata io I» «era a ta peartaped late «fa
myvpontem ratata pm avin tata **<e»>«rayate (*><40*0.

IL» Vitate* fita taw «, tata 2mLte 2% aacoteieafad « am ttata
tte pta ta urifiate ta Ita |fa «tatem o0*«

1117 Tnmiffatea «<unce» » HHC vita u

11.11 *mym — meteM ta ilcriraapny LCteW IS.

110

121 faic«rim @ » amatate stai«andart. «xampia and tentead sample im o ri*
LC/M M4l «a@ra. A «taatfaa mandate m ta peata* ta fallow all

U Ita fate*teTTOA fa « lata firn orm »fevti*

03 fai «fata afatetalfacatkm modarda a ta fa ioefarite «tea tafanair~ufa al
Dmtate aatapl* ML Hata«* mta V* fafaripewd bmwee» every S-10
aaaripta. A* » «iMmfata an tata am of etlArat(» standard! suy oc
fajaamri e« te* tafinr6f of * *ai feifawed by «fatato* «Utoml»

ri«ver? MO sample« (to aetmmt far incoad M ite Natante) la
m b* ti» Eras sto im inject«« fa »

04 *Um 1
pm ntafiarte* anofaae V2 rim arrapm te« tuta* I/x ta ita s te paak acca
vanm itrita tilo tanfate — otratioQ tufa# Maaalynx 13 (oc affavate*)

Pagt42of65
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ExyfeoProtocol Number: PO001I3I

toiem veeoinj

| AJAITTTCAI, M«<THO» |

umsrofAi>b)wixfcPe>m»BA<rr«r<lucni«micA<i4(rFOA)»mawl
CtaM

byLOMSMS

OS Sem»k IHM « *wIM aoe warn* umturA ttmmmm e»y mu««« » *
agmUaadm* jaiponan ahoutd U tettar dihfd andrxm iyxd

M (Vwanpww w tilw ifip d itfiE iih iirk a ~ X Ilw fa B ip M it
aiétimm Um 4U MMpnac etaaapooé» lo Un TO A «me» « W tih»
dngter too(30 ami h*m * te tat ofwrtoidtatl®

1X3 Malwrfhfanfcsno* m i « rttfc PPQA atlorde p w f*m Mn LOQ. ITa
itaak contai» WOA atlwd» p wlw Uno tX3 ppk, favis new blank »> fte
onarW oMoaU awMbc«dR Ntnne I» iMRizacaed.

134 Mimwio tftm VBIIfiCR m4 M ix tota» m a I» tannm 70-130*ut
fa» kam nfae. ift Mutatotastatolifom totofa«oceettH ¢ kata. il*
«Un M «laaamheilw M to immfem ad

HA Anycanato* «adori Sein« «beim elitic» «w K » Oym y ito Hu*
Boortue,nurto «toMed dm Om atoctoai itic Utdm aftmian curve.
Ito»».», Su «laim ito Utoattnboi «andarti tac arid » milagri
m ato « m IJDKof*» «talataduref« a d irti iajaci«d-

1JJ  Ita so»« «lo« wtofclrtl (X) fee « UM « «m itaunted man to
iM » c f kOSdIl). IT «ltonalm tmtoa NI maid« torn Smite ito»
Hfaefrieu Mpa na I« ulta « adjut uemmum tpemua. m | the
«andarti« Su(SM B m utmmfimfatod to taamlyaad.

183 « »unii« itom ton» nodaritad eamptaa mw m i « il noi» tha
t «H »fatom m aiéatran. UnKaSwikMdnS wcceStthii im« »Wie
»I mijlit« i» Ita» ta » mm be reanaiyMd.

144 Citato»iota

141 U»fa Ibtoitatesm Im « matami« «« marni «fPFOA fand (iN«t«*L.
tomi ob fmk Um) mu» Su unitari cum (Saar i«w 00 pmurcuiw
fm aitobitotam Lintohrtnilosm :

ItoOAlh— ~ H .Stom .tam Il
mtom

143 ltanfatato»«« molla Boom«* du« drfW OA kamt ionytal »
m*<r+\

TTOAI
u««U «tinta U>

W mfatta tor«fato fa fato wtam m dthtad. #Fmamme/.

Hmiutt

Pttgt 43 0/6S
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bwUwk .- »e»nn—.i vceciTt)
|~ - AKAI.YT»CU.ItCTMOP |

>10i'10MAM<w » It» A» rw ™ miiifine (<1 iiilusmM—»kVtd(? TOA)i.I=nt»»l
L, Cl»»I7U «UW

10 hitmoptm M W nti know» it u i a! PVOa prim to cMneiiM. me
tfwiHMrwt I ctfrulifc taxp w a i ngpvtry,

«FSFRF<H).

*am*e 4
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Exyjcn Protocol Number PO001 ] 31

ANALYTICAL METHOD
M *d )W »r VOCOLM

MM «T¢Mb*hr«eM n U a W» t AcftH?rOA)to
VrarnttMtyLOMtM t

Asftfertfeal Tarttaf PadHtjr 8xy|wlUawcé
W Hw filiftiyi
StatoCaOa». FA 14101

X cal

',100%3,

DMt

rt > fh £ /

y~rfEZ *L .0 rK*lem.Zrypm*M m**

TotelH K 7

o/*]
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CryjEQ Protocol Niaober: POO01U|

AP’Ai. 1TICAL MtTIIOD j
XM mltfAnboU fcrtka »«fNribmucWMit Acid (PFOA) io Vnoutw«
brbC M saa
L ®

<* m  TU»— >»Cliio>0iMpbjoCfcr>»l«aHttooto4»iMriotin  f>»iUoipoconwc
mii by fmliMnmii L ifri fto— «nyaphj oouplad to a laadcro Mm»

Spar ti— tikiPi t ta»(LOM3/M3)in mpt irinH-

LO &"y

LI Ahnya»him ato» labwdpej prato»«
L2 O— iOtoe «ppayitoc M3D8htobca lacdfaif my cOoetoal for proper wfety

XD Swplatutor— «

11  asicc« 2Q $«fwiN npiitor « — doo.

12 Soffri toc® U proc— d btobre «trawfeo. Placathe fan mnpkia »
totij* m er eitv|iitop»»B» wito *y ice. Ptoo» dw uieptoe i* eeeduner*
mto tom »papi» fa— *wp moto» to »tom tor emtoa dioxide
«MhmOm . Sto «to ptoet too aanpk« to to o M np »mil turn of
«tomato.

33 SM*fh DtoirtoB pro«dig« will bo ipwttad to too lampitaf to**

«e

4.0 Raafato» «M Staedatoi

41 w«*-anched*

4.2 Acalentrie-HPLC pto»

«J C«boo (1204QQiato) - 1 » « gadc
44  Metowel- HPLC yada

43 filila «to<60-200— to )-Ramato ptoa
44 F liH rttfO -itO —ab)-1U af— pad»
47 Ny-cf— IOMHi- tratto!ptd$

43 IO cttato - HPLC trade

4» L-Afliabw asad - Roopmt praéo

430 DiliOgrltocMnniil— - O iifi pad»
Ol Tolmm - Raapoat pad»

412 A— to— Ac—« - AXJ.R aif* Prado
413 Ptoto— m— i Ritolto

31 b— ma««toByop—

X1 A tofh ; »to— am Bfdd to a iip ifl rapali» of p—ptof op a 2
m| ato ajwppad wito » rmubt» rtUm hjtctor enable ofi*cctnf 5200
pt— i—lio»toto— If— tppoO—a» O C W Ito.

X2  Aditocitoa— — d— farpoto Intog «tea «to »partoarine

5]  Aaljtoaaibad— acapaMaofaadtof« C.00001 9.

Hm2*n

Pag* 46 065
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Btygjen Protocol Number: POOOI 131

»*Ft>*M*«Tvgoo] 7t
AN~ mCAL METHOD

~cthpd M fa. o/FwfoowedaoQic A«4 (PPOA) m Yepettt»*
bjrLC/MS/MS

54  JUttrympcrmr.
53  >25nL pMMb"ad Had».

st trmr —Mr'rrrrt

57 ftfy fttf yhi

U D||p||||||te—JthefffrIOOeI l>0>2009L)c
54 12*ai U»B m™wawm*hhottkm.

1f JurKFLCvMKkit

111  DhponM*

1K AMpA»I\/P;)SO>IWOpLa|4IO "1C0”«itk4MpouBJetip«.

113 rPBtatee (2QnLJ (Igpefe* eel. *& MQ57177).

1H  Vrirfeaite abater.

3.i> Cterkifll eapafek ofapinnlpp 30 i»L poiyjnjpytea« tnbe« a*3000 ip»n

f > n . alyteel Chlin r H f fo— HP (Kayttcm ScimtiOcX 2.1 m> a 50 ran*. 3p
(P*fc «505-0531*»)
Ttap&MiK 3€‘C

u Mobile » mm (A): leM/Mooam Ateftiow Me

M : Hwteeil

35 oOndiwNpna.

FlewlUae

Hatiatai *A ZM UbU bib}
M 33 33 0.3
1.0 69 33 cu
LO 23 73 0.j
20.0 25 73 0J
3L3 33 35 0.3

3.3 Inaction Velum: 13 pL (ceebebicruaad B>at tmeftae 50 pi»
*V  Qi—ititerjn Peak Am-»Hemal iteadard aettbretipe aerve.
6J tenTte*-23ten*m

Tte ateweotettiooi an imancM as i pude ami s*y be dianjed in order to

apte twite feflC »yetea

U MWMijba
7A  Mad* Hagem»* XafCtva fcfitM node, moalUoftel 413 -»369 Q/Z fet
PFOA

Page47cf6S
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Exyjea Protocol N m tb tr. PO00I131

| - AWA~mCAI MITMOB 1
WAjiltm tt *» Oiwnpimo»«o fim timxooam m» Am i(?TOA) in Vcaam”T
............... kyLOM/MS
Thaitim n—ililiii k Inamilal aam|i iili uni imj ini ili-niiii hi millin

1.0 PiyiaiofT«Intiim
11 M M in«

11.1 la M—wea acstaja Mm m la prapail by artirg 0.1)4 | of
| acetote to 1000wL ofnur.

tt.1 ttfld frytip fid by dfraolvTog 2 $ of —eortnc
. uUfcnOo»L*fsM
12J 3CHDumOvVktkU* law# h leheo» ® pnpei* by bhubis 3 mL
~dPMAyttoUoro«il — p I»« flail vofctMMof 10 nL with toton*.

Aldn

f.l

HI h*’\*aIOCfC»tall\/_ O%»taL f\'I’\XF;\% by»«*iaf 10«

ebs > 1» InLw*
jmOnmli |n1 1230UL
tL2 A 10pfftnL |anWtDtD®chbon ofPPOA k prmpmd by briAgutf |
n L « i« t 100 ji«b L aototM* to a teal votom« o f 100 wkKk nwritMoJ
RAL 24 UPBooote

dU AOQinjtwL fcnilartc« icbiflw  fHFQAttpfptosO bybriw ftof ||
toL @AW 10 ttftaL tofedial to | final VOfELBof 10with aacttattl m
t 123m(.ID ffl bMOfC
91A A W AftfeL IfortiUMIf —idaa o fFfo A it ptepfirtdby brm#*m*
Oal *f»eai (i"fnL aslonaa to a Ami vote*« of tQO vkh
«M IDal»tf. unt*n%
91-3 1b**Bdradfe4fleatio*ttietin»iantob'«iop'dja»n6ifaarr«

~meKwitety 4T ed are seMi6 r * maiBMaa period af6 w atlu

hai1O In fjiiifuiilbsii.

92 ftaM CM itiM ai

calibCTdoo Owtodb «>w taawiMacl mdiktior
~ ofteIDMtaLMISeatchaoI Mttoa

Pug* *6 o f65
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Exygen Protocol Muxnben POOOQ] )3t

Milked Nwwvbw VEXMITX

ANALYTICAL MfcTttOO

Mitiwdof Aartjdatad» of: And (PPOA)io Vtjo<atMn
b? LOM3A4S

U J Th» Mowing 1»« tpptaal «XMBSK addiriocal cancan»isou m*y be

* a W - —Th—— %S r—
\* LS 1M
\Jt. 14 100 «0L
. s 10 100 1005
i OXB* 10 100 tEmii
41. 10 100 ajoi
JI», IN o4
Jmy. .. 122 stand] eedwNid 125»L LOPE MTO*MI
«rc »s*c.up» «ixb
U4 « of «tapferta way bf prepared »

10.0 Batch S«t Up

.1*1  Ek* Md, ofau”iaa «m ad fypfcally 20 or M ) «sutt tnriudfc ar Km
mm uaimNMI oootrei and twa immalid conoofe fom£*d u known
-m oaaNatratiant Oab control jptke) io verify prroaduMI recovery ft*rdu huch.
i04 haqumaqdo» dar M d and tahonaofy dgqd*c«oi and *itaa» wdl ha apaoTito
IndM quality verarme« plan Ihr ttta priced.

ILO Saspla Bxdractian

(L3 Walb 31 Oftaa unpia hfto 3* UL polypiopytnne caUrifuge tubei
(ibetify at aaadad, repboe Ild and » ix w*$,

IU  Add30«L afaaatoaitttia <ad Ante «n aw*i*t «etwa «taker for-15 rmauus.

M1J CmoOifcgatha 50 nL pafypopytaat tatet cw taédf aampk u - 260 nun

*1L4 fa&Meandhica fca8?F*fceamdatomm the pcartahapad fades.
IU Faakda29»L SFEtbcab «H—w vA 3| floriaiL 3 g afceafd. 2 g
Mtahjtad 11 IC-NA* Condition dia eotam* widi 20 m i of m*at»L
-V *  dm 20m loiaoalaeikita. Oiacard an waabta. Do im aiiow tha oobeu io

114 Sibatn» the 123 mL prif«hipnt tkib by m n| with the 30H
. Rfraada flm kw idi lotwenc ooce,
feluwaa hy »M h-ol (ttwa Maa). Oiy dM teaks eompMely before aat,
adMkpahM fcybimwidbatkiaa pfoitwip—
IL7 Omansdar«tmam » a«oadfabaod >PE eowmo finad bette «* mwA *'
fta paar-obapad tete. Codaa tha «im » fe tha 123 » L lamiaad pe»-a*»pe
«ab

Ntijw -

ragw ¥9 o ft)
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Exyfes Protocol N witoer POCOI 131

. - AMUTICMMETHQ» |

MatoodW Aeafr«tftad;»t>a<amfrMdgnafPatfVMtoocTanric Ac~(P?~A) h Vagatacor
.................................. .. feLQMSMS

114 jM A~ 0IMiMHCail9teinpi«ioliB50BLMKTiAK fe&
1U Medtoitor«»wtaHOe«toBto»<M»*ila*ectferaMi*r
Il.» Cmtrft* toe9 mL pciSftefjtm t total citaiint txr+ h at <2000 rpm

IM 1 | STS wfawn. CoUaatita alia» ts*a th*
m Um with the akmt torn tta hmiil

112 114 11.111

1112 AM 5-4 «tan» wt M to «to «tall m to* ]

tto forato to wtaci d pmiMw aaé6fawtory ¢t if ow tor (to < 40*C>.
1U4 W » ltatatiieltotoi.hrlidias 2 *L of2% toeoibicscto to toeiwDi to

11:15 Ttatotata toOtota to vUi«tagdi*toaM pifta.
Mrntrmii® liiutii émxmn*, UUMIHB.

k4W H» aMM of Kk ta M , nspla aoa hniflM M<npU >e» Ik.
LCAtM >)<M. A IA ala ataM mum faatdt mi CoHow .It
duly djawpha
mofPfOA wBMpoBtiat to < tom ftm or n>ottcoocwm 6oti kvcto
iatoludadh «»analytical wL
A* cadre «a of extnwaed akhniiaa atanianLa anal be iacJodaa at lha
tftataf m1 aiitotod of » un$k wt, Extmlad sttotianfe on* to
tataju ititadtatatiy M Ititiplti Alm ié— tiie,» aedm »at of
«notoi oaWtadoa itMdjgda nty ta injected at the tafiratof if a mi
fcftnewd Vjr «hartad caibaatlaa IOanlai It itottoapftiad evwy $-11 laaylcl
(toiiaw tih ram wti aat of whentod atatotarta). h ritar caw.ancto
«ataodiap attoaAfaaaiaita dto Sim toad hat iaiactioa to e atosple act
Uto taw ftatitoi onto for fviM to Lieaae atondatd cnavta aae
ptotopd-SfhapilytbyHn k mwloa ton Ift watghtwn afpeak am
2*sta{MoaLyiu: 3.3 (cr «$eraleatt

12) deta eel anirrT*f atoa Any asanpha jtoe
amaaitaadifd («totototo a ta tiita taiaar«toda« «id tototiyecd.

151 CVa—h i~ ipMlticm ayeta aft danjtotf to« it 36« m u taae apant
eMtStoffc The41ll — ip o t nanwpondi to toe PPOA «ion» white lie
*ud E «itlfiM (X 9iw i)N |M tii toa haveratoboo dioxide.

N« dl!

PmV SOof15
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Exy|*o Protocol Number POOOIUI

Imf «nuli MM M M ito v«ot|7ta

A«AIAHCAL.M»THOO
iBS3«n55)iinkSt51aB5ro5f?SSS»i6SiS AoM(PPOA) m V*fe-ati«n
bfIMBMB

iz MMMAIM O imm ani «Piati* PPtM m Ovtia placar thm ihe LQQ. x m
Maalc w attitc FFOA mla te §imm tkm 03 ypb, than a—w bttna iwnpte
MM teobttilteMid te »tiratestoltela-aatraond.

133 JUco'teatrfaateoJipiteBaKiaBteAqpfeB pumikbP wm KM30H vf
teirb m vate*. VacaM «pte Mb wtaid*te acevpteW M i. ite
«M tw iO fir < u te n tite ro-acm cte.

134 Aay M lihaiii «sterifiate « b ii «<adatte *ite r by M nt te Hagt
firur T«t«V te nefrite te» te terateion afte ctibcte» curve.
Hiwra, te ite mate« afcafflmu* utoted» te i ©oaid bm «utecd
i—«n*t«cete 30% *fte Ite «ubar»fae te la Uyaciad.

1JJ Ite cantate cartate (R) te «alitante_carmi fatante atte te
20,993 (R* 20-995). If otedou malta Ibi attedi tim i lite »beo
affidate» E9l ate te tesa la tejite inteunent ofwntoa, «ad thr
«tea*orte term iacofampia*te d ite m teyte

113 Indirai (tea frate— dnitinia and «miglia atte wt drift »or* tea
+4%vite* m teJytor-J» il Iffauste da» é0B cpeate deiKanturite
» brinim»ite ri* ut sntatte raaotlyrad.

HO Calcite-*

161 Uacteifrjoyiagayido» loeuteufaaaha m ate of 9K>A faaad (jjmpsL
tend a» ptafc ma) —ag daa«ante! curva (Mmtrngnaiot panemet»
fauteataé fryri* M as Ljmolbvani profeti*:

FPOAfate <te*L)
Ite«

14 2 ItoriariDawrigansate laca—te riaa—oo—afPI'QAto te * »ffoiLt*
teidte>

PfOAhate»te) *rffPAhsriiartaD i final«tot,U iU i Dfl
nplawteM tl)

Dfe telarby «Webite i te votane waaAluted, U naceaaary

14 fm aapbr teafiw will biavi m ote of FPOA pbor lo axwacrion. am
at Mtowiai «piate tos te n te parconi recovoy.

te wdyffw*

[tote aaaly**tote (tei) - teyto fastiin copavK»iyi)| f|QC
mtem e te »

Page 31 of6i
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Exyfen Protocol Number POOOJ131

r ANALYTICAL METHOD
M «** M otor VDOOL/M

k A*M(FFOA) b Sm H

m _ftflamMMmI Lhrtrby Lo w M 1
*'ex  AMLtjM TM tatridttr trnmtmmok
1IWRnwnfcDrix
t tad QepB ra 16ML
l:n,pt* M VAN SV
ARk Rk ok x
Vi
'VtA C_JIL

fmirm M tf 1 L DM
Tijtwjud U«d?r,1¢ XI» BxytesIn iw ii

j& M L — DM
IV iet FwpdM, (> m . hlya [tMMfck

Tmlifap*: 7

P atti! of6i
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bnaluM ck M gM M « Vi*llI7tS
aisaa. 1TTCAi» METHOD 1

Midw*WAalehitow Swi”sawwiieB elHdlooiwetiwk Aeid (>FOA) ia Smdl
Mammal Uw by LOUS/HS

1.0 Scspa

Tatanfad utpbtwqlayeatr *> iioli |mndr;m Hiatio« of pttfhmoicaaoc
aci by Ifigh IPwfi— hi U*44 Q — npiphy ceeplcc so « Mann Mw
gpaMFOB»** Dwartar (LCiMBOdS) iaaaeflm im ] Sv.

my ahamyai far proper safety

3. Attoat*>gofHat t«npfe kr txtnetim.

J2 wflapplai Hsottldbaptoctn ad befere «<mebon. Pfacetbt h m nmpk *mj
fail poewoe md fawpafae wifcdry Ipa. Hape A>unfa» wcomiiian
afa iiwftr «xpur 'm faw m nji «veatifat to aftow for «aibcm dfasfa
—MfafacH tat HM puiot 4M «Hfafa in ftaem nortf* nnul iww ©f
miytit. AHansafay, if Am ii m fattINcfait mooum of sample (-lau tfaer
5# fauopoefaitfiew y hMtfasamplecn bewsd MruppIMrl

3] Sm pit «Ofactiat pceaaJum wil St epedfM in Ae «mptotf plan fa fa*
PWJfa

4,0 UmpHW w tO mufafa

Al W far-HH Tpaia

42 Mifhi il-HTLCyad»

u AiHnMhtli-HFLCjwfa

A4 Umn—n fans - ACJ.Knew Onfa

11 A hijfa iwtiiwet fatid cferanatapapli capfah a{ pumptnj w 2
mliftr ogmpped vMS a viable yokut iajeetor sapablt #f injeotintf 3-2A)
pL caoMcaed toaMates Mm SpecttoawMr (LOMSAA4S).

52  Adewieot»«*eii hw *H fa-peik faesntfai a»d “Hutitatioo.

53  Analytfad balancecapableifiM d b | 1i 6.00001 p.

M $0«dLfay Ila paly~niyfaa |imllllfll*m tabw.

S5 tSail t~eirtli palyp epylBV omrifluctabaa.

10 PHponllaH tf6 a i i

5.7  123enl LDPBaaaae» moeHWOH».

U 2mLdm HPLC »ial Irit

2Q%* 5] qf6*
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3054 Research Drive Phone: 814-272-1039

’
& ® Q I I Stati Colete, PA 16801  Fax: >14-231-1580
SEARCH

PROTOCOL AMENDMENT

Amendment Number 1
fwW *ctt*"DMr,. .QIflgfiS ”

Exypsn Study Number PO0QO0113T  Otart Study Number, Nana
m Pegel oft

PESCH{tTfifol P f AVENDED
1) Analytical Procedure Summary V0001780£ec8on 9.1
2) Verification of Anatytcai Procedure

AMENDED TO
1) Add to Section 9,1: Section 8.1.8, AftemelBweigftta of standards may be ueed to
prepare alternate concentration! of slock solutions as necessary. Altemete levels of
fortllication solutions may afro be prepared.
2) Low and Ngh spMng levels of the anaiytee for each matrix may be altered depending
on sample size available for extraction andfer to cower analyte concentrations expected
inthe samples.

RATIONALE
1) Higher concentrations of standards need to be prepared in older to spite the sample
botttoe at Ngher levels.
2) The sample sin avalabte tor small mammal her and serin twee imadar than
expected. SpMng atthe pradetonrthed Must» In the protocol puts the spited
concentration lower than »ie detection fcnit Aleo, the analyte levels In the ground water
samplaaara expected to greatly exceed the pre-deteimined spiting levels feted In the
protocol. When the levels In fta samples graaly exceed tie spBdng levels, an accurate
recovery value cannot be calculated forthe QC sample. Hghar spiting levels h the
botttee w | oowor 1he analyte concentrations expected Inthe water samples.

impact pwanaé
The LOQ le 100 ngtp fora 0.1 gsample of smal mammal Buerand Is 1000 ngtonL for a
0.01 mL sample ofamai mammal serum.
Higher levels of spldng for the water samples WB ensure that more QC raoovery data
can bo used.

BExygen QAUReviewJ jL L flik k -

LIBRARY DtWS00122s4° . ADWreSTRATTVE FORM
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305* Rescindi Ortwe Phone: »14-272-1039
State Cottage, PA 16801 F«c 814-231*1580
H
PROTOCOL AMENDMENT
Amendment Number 2 Pagai <*1
Effective Date: ~ (&O7/P5 "
Exygen Study Number P0QQ1131 ~ Cfent Study Number None
LIXeif T

1) Report, page 11 of65
2) Teet Maieital», pepe 6 0f88: PFOStnrerttonrnonSored 486-> 90.

AMENDED TO
1) Inetead Ofone lineireport, kdettim raparle vM Lbefnued/
2} PfOS transition mcnftorod may eleo be 489 -> 80.

RATIONALE

1) Due to the eMceeeiv* eins oftie data »et», interini report» wM be issued to alow the
cfient to receive data in a Umettarm em * otjn/ts **w

2) The AP14000 LCMS/MS systems detectlie 499 «» 80 PF08 transition wUh greater
tensidvHy tier* toe 490 -> 80 transWcn.

tMPACT ON 5TUOY
t) The dentwritbe able to receive and review the date mora quiody.

2) The 498 -> 80 taneBon can be detacied e tti greeter eenaiavty; therefore, gMng
better chromatography.

LIBRARY OcMX0012ZM ADMINISTRATIVE FORM
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3058 Research Drive 1 Phone:814-272-1039
State College, PA 16801 Fax: 614-231-1580

DEVIATION FORM

Ssneoli
X Project Specific Deviation ~ Faciluty Deviadon' Date cooccurrence: 04/26X16
Exygen Project# :  P760/P1I13t Deviation#: 1“3“:.’
Ctent Project#: NA Reference#: 064)76
Raoufatorv Driver: Deviation Tvoe: linduda V# for methods and SOPs)
GMP X Protocol ., .. Method SOP
X GLP
Other VfoNA
None

Notebook reference; NA - - -

Seeipte Description:

Login#: LS008191 Container#: NA List#: NA

SummaryelDevlehon: * -

The three sediment sample« In L0191 (C0172892 - CQ172884)were originally extracted using tie
sediment method V0001782. Poor recoveries were obtained for P fOS, PFOA and ,JJC PFOA.
Because ofM e, the study sponsor requested the use of an atematfve extraction for these
compounds, as follows:

Direct Injection Method: Before the samples were weighed for foe extraction, they were mixed
thoroughly by vigorously shaking the container. A one-gram portion of sediment was weighed into a
15-mi*terc#nlr9ufle lube for the extraction. Ten mMilHersdf 1% acetic acid in methanol was added
toeach sample. The samples were then shaken by hand, vbrtexed. and sonicated for thirty minutes.
The samples were then centrifuged for-10 minutes'» -3000 fpm. Each sample was analyzed by
LC/MS/MS eiectrospray.

Using this method acceptable data was obtahad-for PFOS, but the recoveries for PFOA and UC
PFOA were stffl poor. Another aftemetfva method was foen used for PFOA and ,5C PFOA, ss foSows
i -4 4.

Alternative 8PE Method: The samples that were prepared In 1% acetic acid for the direct injection
method were used fortils extraction. Flue-m*I*iers of each sample was alfcjuaied info a 50-mL
polypropylene cenWuge tube and the volume was taken lo 40 mLwth water. The samples were then
centrifuged for -10 minutes at-3000 fpm. The supernatant was then loaded onto a Cn SPE cartridge
conditioned with 10 mL of mefoanol and 5 m | of water. The eluale was discarded. Approximately five
mutters of methanol was added to the cartridge. Five mutters of eiuate was collected into a
graduated 15 mL polypropylene centrifuge tube. Each sample was analyzed by LC/MS/MS
eiectrospray.

Cause: Preparation Analysis Instrument ChentRequest X Other

Impact
More usable data was obtained.

LIBRARY ID: V000164CMJ ADMINISTRATIVE FORM
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