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The 3M Environmental Laboratory extracted and analyzed water samples from two locations within the
3M Guin facility. Samples were collected by Weston Solutions personnel on September 15, 2005. The
first sampling location was a surface water sample designated as SW in the sample description. The
second location was a municipal water line located in the 3M Guin plant designated as PW. Samples
were returned to the 3M Environmental Laboratory for analysis of perflucrobutane sulfonate (PFBS),
perfiuorchexane sulfonate (PFHS), perflucrooctane sulfonate (PFOS) and perflucrooctanoate (PFOA)
and analyzed under taborafory project number E05-0662 using 3M Environmental Laboratory Method
ETS 8-154.1 "Determination of Perfiucrinated Acids, Alcohols, Amides, and Sulfonates in Water by
Solid Phase Extractions arid High Perfonmance Liquid Chromatography/Mass Spectrometry”.

The 3M Erwironmentat Laboratory prepared sets of sample containers for the two sampling locations.
Each sample set consisted| of a field sample, field sample duplicate, low field spike (0.10 ng/mL) mid
field field spike (1.0 ng/ml) and high field spike {10 ngfmL). Each emply container was marked with a
a6l to here’ line and was fortified with a surrogate spike or an appropriate matrix spike solution
containing the surogate and the target analytes prior fo being sent to the field for sample collection.
Additionally, a set of trip blanks was also prepared and sent to the field with the other sample collection
containers.

Samples were extracted on September 22, 2005 and analyzed on Saptember 23, 2005.

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.
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Table 1. "Sample Results Summary

Concentration (ng/ml)

IMLIMSID  Sample Description #pras | ®prus | “pPros | PpFoA
E05-0622-83564 GAL SW RPCD1 0 050015 (Sample) <0.0249 0.0395 0121 «<0.0245
E05-0622-83565 GAL SW PCO1 DB 050915 {Sample Duplicate) <(,0249 0.0351 0.0908 <().0246
Average Concentration {ngimlL} <0.0249 0.0373 0.106 <0.0246
%RSD NA 12% 28% NA
ED5-0622-88569 GAL PWFWO1 0 050815 (Sample) <(.0249 0.029 0.0575 <0,0245
E05-0822-88570 GAL PW FW01 DB 050915 (Sample Duplicats) <[},0248 0.0266 (1.1458 <0.0246
Average Concentration {ngimb) <0.0249 0.0278 1M <0.0246
%RSD NA 8.60% 87% NA

{1) Resulis, averages, and %RPD values rolinded to three significant figures according to EPA rounding rules. Values may
vary slightly from those listed in the raw data.

{2) The analyfical uncertainty for PFBS is 10025.4% based on method accuracy and precision. See Sedlion 3.7 for
additional explanation. The PFBS LOQ was 0.0249 ng/ml.

(3) The analyticat uncertainty for PFHS is 100:7.5% based on method acouracy and precision. See Section 3.7 for
addiional explanatios. The PFHS LOQ was 0.0247 ng/mL.

{4) The analytical uricertainty for PFOS s 100412% based on method accuracy and predision. See Section 3.7 for
addiional explanation. The PFOS LOQ was 0.0495 ng/ml.

(5} The analylical uncertainty for PFOA is 100£10% based on method accuracy and predision. See Section 3.7 for
additional explanation. The PFOA LOG was 0.0248 ng/rel.
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24 Sample Collection

Samples were coliected in pre-rinsed NaTgeneTM {low-density polyethylene) bottles prepared at the 3M
Environmental Laboratory. Prior to sample collection, all botties were spiked in the Taboratory with a
known volume of either a surrogate solution or an appropriate matrix spiking golution containing the
analytes of interest (PFBS, PFHS, PFOS, and PFOA) and the surragate. The *fill to here” line was
marked at 450 mL. Table 2 below details the samples collected and spikes added fo each bottle.
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Table 2. Sample Collectlon and Spike Information.

Flnal Spike Concentration (ngimt)

SM LIMS
) Location Description PFOAS1,27C] | PFBS | PFHS PFOS PFOA
88564 | GALSWPCO! | Sample 5.00 NA NA NA NA
88565 | GALSWPCO1 | Sample Duplicate 5.00 NA NA NA NA
88566 | GALSWPCO1 | Low Field Matix Spia 0.0998 00998 | 0.0987 0.0882 0.0984
88567 | GALSWPCO! | Mid Field Matrix Spike 0508 0888 | 0.867 0.992 0.984
88568 | GALSWPCO1 | High Fleld Mabix Spike 9.98 5.08 9,87 9.92 9.84
88560 | GALPWFWO1 | Sample 5.00 NA NA NA NA
BB570 | GAL PWPFWIM | Sample Duplicate 5.00 NA NA NA NA
88571 | GALPWIPWOT | Low Fieki Matrix Spike 0.0868 00068 | 0.0087 0.0992 0.0384
88572 | GALPWEWOT | Mid Peld Malrix Spike 0.008 0098 | 0.967 0.992 0.084
88573 | GALPWRAD1 | High Field Matrix Spike 9.98 §.98 9.87 092 9.54
88574 | Trip Blank Sample 5.00 NA NA NA NA
88575 | Trip Blank Low Fleld Malrix Spike 0.0008 00698 | 00887 0.0892 0.0984
88576 | Trip Blank Mid Field Matrix Spika 0.998 0998 | 0.967 0.992 0.984
88577 | Trip Blank High Field Matrix Spike 9.98 9,68 0.87 952 9.84

2.2 Extraction -

All samples, calibration standards, and associated quality controt samples were extracted using a
maodified procedure of ETS-8-154.1 “Determination of Perflucrinated Acids, Alcohols, Amides, and
Sulfonates in Water by Salid Phase Extractions 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 carlridges
were then eluted with 5 mL. of methanol. This extraction procedure concentrates the samplesby a
factor of gight. {(Initial volume = 40 mL, final volume = 5 mL).

Samples were extracted on September 22, 2005 and analyzed on September 23, 20065.

2.3 Analysis

Al sample and quality control extracts were analyzed for PFBS, PFHS, PFOS, PFOA and PFOA [1.2
%3¢} using high performance liquid chromatographyi tandem mass spectrometry (HPLC/MS/MS).
Pertinent instrument parameters, the liquid chromatography gradient program, and the spacific mass
transitions analyzed are described in the tables below.
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Table 3. Instrument Parameters

Instrumeant Name ETSOWe

Liquid Chromatograph Agkent 1100

Guard column Betasd C18 2X100, 5 pm
Analytical cofumn Betasil C16 (2.1 mm X 100 mm)}, 5 gm
Injection Voluma Sul

Mass Spectrometer Applied Biosystams AP 4000 G trap
Eloctrods Zspray

{on Source Tirbo Spray

Polarity Negative

Software Analyst 1.4.1

Table 4. Liquid Chromatography Gradlent Program

Step Total Time Flaw Rale Percent A Pervent 8
Number (min) (uiminy (2 mM ammonirn acetate) [Methanol)
0 0 X0 80.0 20.0
1 1.0 0 0.0 20,0
2 14.5 300G 10.0 €00
3 185 300 10.0 90.0
4 16.5 300 80.0 200
5 200 300 BO.O 200

Table 5. Mass Transitlons

Analyte M“’g‘ : m"“'m"“ Dwelf Time (msac)
PFBS 29910 100
299/80 100
PRFHS 30130 100
20009 100
396/80 100
*PFOS 499130 100
490/98 100
A90/80 100
PEOA 4135369 100
413218 100
4131188 100
PFOA 1.2 °C] 415870 ; 100

»All trangiBons were summad 10 produce a “total lon chromatogram™ (TIC). The TICs were used for quanttation.
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3.1 Calibration

Calibration standards were prepared by spiking known amounts of stack sciutions containing the target
analytes plus the surrogate into 40 mL of ASTM type | water. Each spiked water standard was then
extracted in the same manner as the collzcted samples. A total of ten 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 was nat forced through zero during the fitting process.
Calculating the standard concentration using the peak area counts and the resultant calibration curve
confired accuracy of each curve point. Each extracted calibration standard used io generate the final
calibration curve met the method calibration accuracy requirement of +£25%. Coefficients of
determination () were greater than 0.993 for all analytes.

3.2 Limit of Quantitation (LOQ)

The LOQ for this analysis, as defined in ETS-8-154.1, is the lowest non-zero calibration standard in the
curve in which the area counts are twice those of the method blank{s). The LOQs for PFBS, PFHS,
PFOS, PFOA, and PFOA [1,2 "°C] were 0.0249ng/mL, 0.0247 ng/mL., 0.0495, 0.0248, and 0.0249
ng/mlL, respectively. Area count comparison for the method blanks and the lowest calibration standard
will be provided in Section 3.5.1.

3.3 System Suitability

The 10 ng/mL extracted-calibration standard was analyzed in triplicate at the beginning and end of the
analyticat sequence to demenstrate 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 except for PFOA[1,2 ™*C). The initial percent RSD for PFOA[1,2 "C] area counts was
8.7%. As PFOA[1.2 “C]is a surrogate and not a target analyte, the data was accepted. Closing
percent RED for area counts for this analyte met method criteria (4.8%).

3.4 Continuing Calibration

Buring the course of the analytical sequence, several contintting calibration verification samples
(CCVs) were analyzed to confirm that the instrument response and the initial calibration curve was still
in control. The final CCV standard analyzed produced recoveries exceeding 125% for all analytes.
This standard was disabled during initial calibration as it did not meet accuracy requirements. System

suitability standards analyzed immediately after this non-compliant CCV produced recoveries within
100:£25% demonstrating that the instrument was still in control. Samples were not reanalyzed.

3.5 Blanks
Three fypes of blanks were prepared and analyzed with the samples: method blanks, solvent blanks,
and fieldfrip blanks. Each blank type is clescribed below.

3.51 Method Blanks

Several method blanks were prepared by loading 40 mL of ASTM Type | water ento 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.) Table 6 lists the area counts for the
method blanks and the LOQ standard associated with the given data set. For this data set, four of the
eight method btanks were spiked PFOA [1,2 ™C] surrcgate sclution to achieve a final concentration of
approximately 5 ng/mL. Surrogate recoveries ranged from 108-152%.
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Table 6. Method Blank Area Counts

Arsa Counts

|_Sample 1D PFBS | PFHS | PFOS | PFOA PFOAr,2 7¢]
MB-050022- 7005 | Paayz | arsmo $949 836
MB-050822-2 5390 5721 26516 3460 521
MB-050922-3 7687 0579 43281 “43361 761
MB-050022-4 4950 4434 26430 5015 72
MB-050922-5 7568 5355 24397 4875 4635963
MB-050922-8 Q47106 | 5153 26032 6388 1662008
MB-050822-7 7670 8434 23076 3r62 12241749
MB-0509228 10151 6572 30147 222 ™B06083
2" anea counts of bighest Method blank 20302 | 19188 26562 12776 672
LOQ Standard Area Counls 80230 | 74737 | 214822 | 21924 18683
LOA Standand Conge. {ngiml) 00248 | 00247 | 00498 | 00246 0.0249

(1) Method blark spiked with 5.0 ng/mL{nominal) PFOA 1.2 “°C} sumogate. Area counts nct used for LOQY comparision.
(2) Detesmined to be a statistical outlier using Dixon's Q-test. Data point excluded for LOQ comparison.

Table 7. "'Surrogate Recoveries of Spiked Method Blanks.

Theoratical
Surrogate Calculated
Concentration Concentration
Sample iD (ng/mL) {ng/mL) Percent Recovery
MB-050822-5 5.08 547 108
MB-050022-5 8.06 685 182
MB-050922-7 506 7.7 152
MB-050622-8 . 508 535 106
Average 124
RSO 17.5

{1} Table displays rounded values for all concentration and percent recovery values (3 significant figures). Values may vary
glightly fromn the values in the raw data.

{2) The same solution used fo prepare the spiked mathod Blanks waes usad to spike the sample/sample duplicate coBection
botties.
3.5.2 Solvent Blanks

Several mathanol solvert blanks were znalyzed 1o assess system contamination and/or instrument
canyover. Analyte peak area counts in all blank samples were less than half the area counts of the
calibration standard used to establish the LOQ.

3.5.3 FieldTrip Blanks

Prior 1o sample collection, one sample container was filled with 450 mb. of ASTM Type | water, sealed,
and shipped to the sample collection site along with the empty containers. This sample was analyzed
as field/ftip blank, The trip blank serves as an additional method blank that accounts for any storage
conditions and/or holding time tssues that the samples may experience. The target analytes were not
detected above the stated LOQ in the trip blank.
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3.6 Lab Control Spikes {LCSs)

Low (0. 25 ng/ml nominhal concenfration) and high (7.5 ng/ml. nominal concentration) lab control spikes
were prepared and analyzed in friplicate. LCSs were prapared by spiking known. amounts of the
analytes info 40 mL of ASTM Type | water to produce the desired concentration. The spiked water
samples were then extracted and analyzed in the same manner ag the samples. Table 8 sumimarizes
the LCS recovery results. All LCSs met method acceptance criteria of 100£25% for aceuracy and
<+15% relative standard deviation (RSD) for precision. The accuracy and precision of LCS data will be
used to determine overall method uncertainty in Section 3.7.

Table 8. "Lab Control Spike Results.

PFBS PFHS PFOS

Spike Spike Spike

Amount | Cane. Percont | Amount | Conc. Percernt | Amount | Cone, Parcont
Sempie D frgimt) | (ng/mt) | Recovery | (npmb) L (rg/ml) | Recovwry | (na/mb) | (hemi) | Recovery
LCS-050622-1 0.249 D242 arz 0.247 0.235 5.1 0.248 0.224 90.3
LCS-050822-2 0.248 0.233 838 0.247 0223 20.3 0.248 0.207 83.5
LCS-050922-9 0.249 0.241 9.8 0.247 0236 95.5 0248 0232 935
LC8-050022-4 748 7.30 ors 7.40 7.47 101 744 7.56 102
LCS-050822-5 748 728 o973 740 710 5.9 7.44 7.54 104
LCS-050822-8 748 7.70 103 740 7.38 g99.7 744 7.76 104
Average 976 06.3 968
S%RSD .10 383 8.43

PFOA PFOAI1,2 ¥C

Spike Spike

Amount Conc. Porcent | Amount | Cope. Percont
Sampe iD (ngmi) | fnghmi) | Recovery | fngmi) | (ngmi) | Recovery
LCS-050822-1 0.248 (.286 108 0248 0254 18
LCS-050822-2 0.246 0.252 102 0.249 0285 108
LCS-050022-3 0.246 0.243 98,8 0.249 D297 119
LCS-050022-4 7.38 7.76 105 743 864 116
LCS-050022-5 738 7A7 104 748 7.47 998
LCS-050922-5 7.8 829 | 112 7A3 8,93 119
Averaga 105 13
_%RSD 4.73 716

{1) Allresults, avarages, and %RSD values listad 1o theee significant figires acconding to EPA rounding rules. Values may vary
slightly from those in the raw data.

Calculated Concantration

LCS Percont Recuvery = g ke Concentation
LCS%RSD = siandard daviationL.CSreplicates , +00%
average LCSrecovery
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3.7 Analytical 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 105% £4.73%. The measured precision
(%RSD) is then used to determine the range of the accuracy.

Example:
105*(0.0473) = 4.966
105 + 4.966 =100.966; 105-4.966 = 100.0335

Thus, LCS accuracy results range from 100% to 110%. The absolute difference of the low and
high ends of this range, when compared 100%, are then calculated.

110%-100% = 10%
100%-100% = 0%.

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+ 0% for these results.
The analytical uncertainty, as defined here, for PFBS, PFHS, and PFOS is 100+5.4%, 100£7.5%, and

100:12%, raspectively.

3.8 Surrogates

Although not specified in the ETS 8-154.1, PFOA[1,2 1C] was added to all samples and sample
spikes as a surogate to evaluate overall method performance. The final PFOA[1,2 1*¢) concentration
was 5.00 ng/mL. Surrogate recoveries are reported in the next section with sample data. '

Calculated Sample Concentration 100%

s -
umogate Recovery Spike Concentration

3.9 Field Matrix Spikes (FMS)

Low {nominal concentration of 0.1 ng/mL}, mid (nominal concentration of 1 ng/mL), and high (nominal
concentration 10 ng/mL) field malrix spikes were collected at sach sampling poirtt to verify that the
analytical method is applicable to the collected matrix. Field matrix spike recoveries within method
acceptance criteria of 100£30% confirm that “unknown” components in the sample matrix do not
interfare with the extraction and analysis of the analytes of interest. Fleld matrix spiikes will be
presenited in the next section with the sample data.

(Caleulated Sampie Goncentration - Average Conceniration : Field Sampls & Field Sample Dup.) . , e,
Spike Cancentraton

FMS Recovery =
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s Sl § 471

The table below summarize the sample results, field matrix spike (FMS) recoveries, and surrogate
spike recoveries for the two locations as well as the Trip Blank. Table 9 provides the average
concentration and the relative percent difference (RPD) of the sample and sample duplicate. All field
matrix spike recoveries were within method acceptance criteria of 100+30% except for the low level
PFOS spikes (recoveries <70%). Pcor reproducibility between the sample and the sample duplicate
(RPD>15%) may have contributed to the low recovery. The mid and high level matrix spikes for PFOS
exhibited good recovery (>86%). Therefore, the sample results for all analytes, including PFQOS, are
reported and considered to be accurate within 100::30%.

All samples, sample duplicates, low, mid, and high spikes exhibited sporadic PFOA [1,2 “C] surrogate
recoveries ranging from 3.83% to 93.6%. Al this tme, no explanation can be given for this behavior.
The 3M Environmeantal Laboratory will be investigating this issue in depth in a future study. Because
matrix splkes of the target analytes produced exceflent recoveries, sample concentrations have not
been corrected for surrogate recovery.

Yl g T N oo e
5% Coficlugion ; p 3 n¥ "

Resdits for tha two sampling locations are presented in Table 1, Laboratory control spikes were used
1o determine the methiod accuracy and precision for the target analytes. The accuracy and precision
were then used to estimate the analytical uncertainty for the results (100£5.4% for PFBS; 100x7.5% for
PFHS, 100+12% for PFOS, and 100+10% for PFOA). Field matrix spike recoveries of the target
analytes demonstrated that the results for the sample matrix are accurate within 100+30%.

% Dt RampteRetentid

Ali hardcopy and electronic data will be archived according to 3M Environmerital Laboratory standard
operating procedures. Remaining sample will be retained at the 3M Environmental Laboratory in
accordance with current sample retention policies.
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REPORT NO. E05-0662

3M ENVIRONMENTAL L ABORATORY

Final Project Report Amendment

Project number: E05-0662
Project title: Water Samples from 3M Guin

Laboratory Project Lead: Michelle Malinaky
Amendinent date: November 23, 2005 Amendment numbers 1

This amendmment modifies the following portion of the iinal report;
Title on the cover page and page 2.

Section 1. Introduction/Summery thanged to clarify that one sample was from a Municipa! water line
Jocated in the 3M Guin Plant.

Added this amendment ss an attachment, increasing the total pages to 13

Reason for the amendment; : ;
To clarify that one sample was from g Municipal water line located in the 3M Guin Plant, instead of normal
surface waler,
Approved by:
1 fo3 /2005
¥ Date
[z fecos”
Mir3 /208
Date
Page 1 of 1
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Aerial Photograph of the Guin, AL facility showing the location of the two samples collected on 15 Sep 05.
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