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GLP Compliance Statement 
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P0003267; Interim Report #4 

Project Title: Analysis of PFOA from 3M Decatur Otfsite 600 Series Wells 
Project ldentjfication Number: GlP0?-01-02 
MPI GLP Protocol Number ?0003267 Interim Report #4 
This analytical phase was conducted In compliance with ToXIc Substances Control Act (TSCA) Good Laboratory Practice {GLP) Standards, 40 CFR 792, with the exceptions listed below: 

Exceptions to GLP compliance: 
None. 

Jaisimtla Kesarl, P.E., DEE, Study Director Date 

Michael A Santoro, 7 Sponsor Representative 7 'Date 
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Quality Assurance Statement 
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Study Title: Analysis of PFOA from 3M Decatur Offsite 600 Series Wells 

Study Identification Number: GLP07-01~02; 3M Protocol Number GLP07-01 (MPI Protocol 

Number P0003267 Interim Report #4) 

This analytical phase was audited by the 3M Environmental Laboratory Quality Assurance 

Unit (QAU), as indicated in the following table. The findings were reported to the study 

director and laboratory management. 

Date Reported To 

Inspection Phase Princlpal Study Study 
Dates Analytical Director's Director 

Investigator Management 

1010912007 In-Phase 11£112007 211112007 2/101'2.007 

1/0712008- Data & Report Audit 1/1412008 211112007 2/1012fX)7 
1/1412008 

G!Z!.~ 02/i llorr 
QAU Representative Date 
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Summary and Introduction 
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The 3M Environmental Laboratory analyzed groundwater samples collected offsite from the 
3M Decatur, AL facility by Weston Solutions personnel on September 20, 2007. Samples 
were submitted for analysis under 3M Environmental Laboratory Project Number GLP07-01-
02. The GLP protocol number is P0003267: "Analysis of Perfluorooctanoic Acid {PFOA) in 
Water, Soil, Sediment, Fish, and Clams Using LC/MS/MS for the 3M Decatur Monitoring 
Program". 

The ground'water samples were analyzed for PFOA using method ETS 8-44.0 "Method of 
Analysis for the Determination of Pertluorinated Compounds in Water by LCIMSIMS; Direct 
Injection Analysis". The experimental start date was October 1, 2007, the day samples were 

first prepared for analysis by 3M Environmental Laboratory personnel. The experimental 
completion date was October 13,2007. 

Sample collection containers were prepared at the 3M Environmental Laboratory. Sample 
containers for each sampling lOcation included a field sample, field sample duplicate, low 
field spike, and a high field spike. Additionally, two equipment rinse blanks and two trip 
blanks with neld splkes were submitted with the samples. Hlstorical PFOA values for these 
locations were provided by Weston Solutions and the concentrations of the low and high 
field spike varied by sample loCation accordingly. Each empty 500 mL container was 
marked with a "fill to here" line to produce a final sample volume of 450 mL. Containers 
designated for field matrix samples were fortified with an appropriate matrix spike solution 
containing PFOA prior to being sent to the field for sample collection. Table 1 below 
summarizes the sample results. The average between the sample and the sample duplicate 
is provided along with the relatiVe percent difference (%RPD), if applicable. The limit of 
quantltation {lOQ) of PFOA for the sample set was 0.0244 ng/mL. All results for quality 
control samples prepared and analyzed with the samples will be provided and discussed 
elsewhere in this report. 
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Table 1. Sample Results Summary. 
Tsble 1. Sample Results Summary. , 

roPFOA 
Cone. Sample ~ment Sample Oesl:'*'tlon (ngtmL} 

GLP07-01-02-001 DAL GW1RIP1 0 070920 <0.0244 

GLP07-Qf..()2-005 DAL GW 601 R 0 C)7(1920 0.182 
GI..P07 -01-02-<JOO DAL GW 601 R DB 070920 0.176 
A~~en~g& (1.119 

".RPD 3.1 
GLP07-01-02-009 I OAL GW 601 s 0 070020 0.220 
GLP07-01-02..010 DAL GW 601 S DB 070920 0223 
Average 

0.221 
Y.RPD 

1.4 
GLP07-01-02-013 £lAL GW 601 L D 070920 11.0 
GLP07-01-02-014 DAL GW 601 L 00 070920 11.0 
Aven.g& 11.0 
Y.RPD 0.00 
GLP07-01-02-017 CAL GW 602S 0 070920 0.3>(1 
G\.?07..()1-02-018 DAL GW 802$ DB 070020 0.386 
Avtnge 0.363 
%RPD 

12 
Gl.P07..()1-02-021 DAl G>/11 602L. RB 070920 <0.0244 

GLP07-01-02-02Z DAL GW 602L 0 070920 2.74 
GLP07-01-02-023 OAl GW 602!. DB 070920 2.77 
A~ 2.76 
Y.RPD 

1.3 
GLP07..01-02-026 DAL GW 0035 0 070920 122 
GLP07-01-02..()27 DAL GW 603S DB 070920 1.36 
Awrage 1.29 
%RPO 

11 
GI..P07-01-02-030 DAL GW 603L 0 070920 0.343 
Gl.f'Q7-o1-02-031 DAL GW 6031.. DB 070920 0.3-48 
Awr~ge 0.346 
Y.RPD 

1.5 

3M Evlronmental L.tiOI'Itory G/JI'07..(J1.()2. Decatur OffsJte 6(J(J SWIN Wells (PFOA) 
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Table 1. Sample Results Summaty. (CcmtitHXId) 

Sampfe COmment Sample Descri>tlon 

GLP07-01-02-034 DAL GW604S 0 070920 

GLP07-Q1-02-035 DAI.- GW 604$ DB 070920 

A~ 

o/~ 

GLP07 -01-02-038 DAl CNJ 604L 0 070920 

GLP07 -01-02-039 DAL GW 6041. DB 070920 

Average 

Y.RPD 

GLP07 -01.{)2-042 DAL GW605R 0 070920 

GLP07 -01.{)2-043 DAl GW 605R DB 070920 

Avenge 

%RPD 

GLP07 ..01.02-046 DAL GtN 605l RB 070920 

GLP07..01·02-047 DAL CNJ 6051. 0 070920 

GlP07.{)1-Q2.()48 DAL GIN 605l DB 070920 

Aven~ge 

%RPD 

GLP07 -01-02-()51 DAL GWTRIP2 0070920 

111PFOA 
COne. 

(nglmL) 

1.16 

1.07 

1.11 

8.4 

129 

1,31 

1.30 

1.5 

0.0522 

0.0541 

1>.0532 

3.5 

<0.0244 

~1.7 

31.4 

17131.6 

().95 

<0.0244 

3M Environmental I.Jtbtmltory 
P0003261; Interim Reporl#4 

{1) Recoveries of a&SOdated field matrtx spikes were within 100±30%. Sample results COO$idered accurate to 

within 100±25%, the overal analytical methOd oocertainty. See Determinetion of Antilytical Method 

Uncertainty section for more Information. 

(2) A laboratory matrix spike of GLP07 -01-02-o4 7 wa11 used to determine the accuracy of the sample results as 

the field matrix spilces we~e too low for the given endogenous c:orocemration. The sample resul\s for this 

locallon are considered accurate to within 1 00±25%, the overall analytical method uncertainty. 

Test Samples 

Fifty-four sample bottles collected by Weston SolutiOns, Inc personnel were received at the 

3M Environmental Laboratory on September 21, 2007. The samples were logged in by 3M 

Environmental Laboratory personnel and placed ln refrigerated storage on September 21 , 

2007 until they were removed for analysis. Samples were prepared for analysis on October 

1, 2007 and October 11, 2007. 

The test system for this study is ·real world" groundWater samples, not dosed with a specific 

lot of test substance. The table below provides the 'Key code for sample descriptions. 

3M Evtronmental t..~Joratwy Gf.P07.()1.()2, Dec«ur Orr.ite 600 S.ri.s Wells (PFOA) P~ 10of124 
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Table 2. Sample Description Key Code. 
String Number String Oe$crlptor 

1 General Sampling location 
2 Sample Type 

3 'Nell Number 
4 Geologic Unit/Well Type 

5 S!impleType 

6 Sampling Date 

Reference Substances 

3M En'Vironmental Laborlltory 
P0003267; lntDrlm Report #4 

Example 

DAL"' Decatur. Alabama 

GW= Ground Water 

Example: 601 

S '"' Eplkarst WeU 

l • Llme6tone (bedrocl<.) well 

R .. Residuum well 

Oo:primary sample volume 

DB=dupAcate sample 

RB=&quipment rlnseate blank 

TRIP-trip blal'\lo;. 

070920 • September 20, 2007 

Table 3 lists the pertinent information regarding the reference substance used for this study. 

Table 3. Study R eference SubStances. 
Reference Substance PFOA 

Cl1emical Name Perfluorooctanoate 

Chemical Formula C.,Fu;C001f.{/ 

Identifier CAS# 335-67 • t 

Sou roil 3M 

Expiration Date W.7f2017 

Storage Conditions Frozen 

Chemical Lot Number 332 

TCRNumber TCR-123 

Ptlysical Descriptlon Wdte?cmder 

Purity 95.0% 

3M Evlt'!>nm.ntal l.abo,.tory GlP07..fJ1..()2, Decatur Offslte SOO Series Wells (PFOA) P.ge11 olf:l.f 



Method Summaries 

Preparatory and Analytical Methods 

Preparation 

3M Environmental Laboratory 
P0003267; Interim Roport tu 

All samples, calibration standards, and associated quality control samples were prepared 
using the procedure outlined in ETS-8-44.0. Briefly, a 0.7 ml (approximate) aliquot ofthe 
water sample, calibration standard, etc. was transferred to a plastic autovlal for analysis. 

Samples were prepared for analysis on October 1, 2007 and were analyzed on October 4, 
2007. Additional· preparation was conducted on October 11, 2007 followed by analysis on 
October 13, 2007. 

A laboratory matrix spike was prepared for GLP0?-01-02-047 by spiking a separate 10 ml 
aliquot with a known amount of the target analyte prior to analysis. All samples and spikes 
associated with location DAL GW 605l (GLP07-01-02-047 through GLP07-01-02-050) 
required dilution as the concentrations exceeded the upper calibration range. Sample 

dilution was achieved by using a 25 J.ll or 1 0 ~L injection volume against a calibration curve 

established with a 100 J.l.L injection volume. The samples requiring dilution were analyzed 
on Instrument ETSOIIie. 

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

Table 4. Instrument Parameters. 

Analyals Date 1014!2007 1011312007 

Instrument Name ETSMaryAnn ETSOJiie 

Liquid Chromatograph Agnent 1200 Agilent 11 00 

Guard colunm 6etasi!CS(4.6 mmX 150mm),5v.m Betasil C8 {4.6 mm X HiO rom), 5 }till 

Analytical column BetasR C18 (4.6 mm X100 mm), 51J11l BetasH C18 (4.6 mm X100 mm), 5 11m 

lnJKtlon Volum. 50f.11. 100 jU. 

Mase Spectrometer Applied Bfosystem API 5000 Applied Blosystem API -4000 

lon Source Z-spray Z-spray 

Polarity Negative Negative 

Software Analyst 1.4.2 Analyst 1.4.2 

GLP07·01.()2, Decatur Offslte 500 Series Wefls (PFOA) l'llge 12 of124 
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Table 5. Uquid Chromatography Program. 
Stf){J Total Time Flow Rate Percent A Number (min) ( j.iL!min) 

2 mM Ammonium 
Acmte(&q) 

0 0.00 1000 97.0 
1 0.5 1000 97.(} 
2 11.0 1000 5.0 
3 13.5 1000 5.0 
4 13.6 1000 97.0 
5 17.0 1000 97.0 

Table 6. Mass Transitions. 

Mau Tt'tlnsftlon 
Ans~ 

Q1/Q3 
Dwell Time {msec) 

PFOA 4131369 200 
413/219 200 

4131169 200 

Analytical Results 

Calibration 

3M environmental LRbomtory 
P0003267; Interim Report #4 

Percent 8 

MethMol 

3.0 

3.0 

95.0 

95.0 

3.0 

3.0 

Calibration standards were prepared by spiking known amounts of stock solutions containing the target analyte into 100 ml of reverse-osmosis purified water. A total of thirteen standards were prepared ranging from 0.025 ng/ml to 50 ng/ml (nominal concentrations). A quadratic, 1/x weighted, calibration curve was used to fit the data. The correlation coefficients (r) were greater than 0.999. The data were not forced through zero during the fitting process. Calculating tne standard concen1ration using the peak area counts and the resultant calibration curve confirmed accuracy of each curve point. ETS 8-44.0 requires that each standard used to generate the final calibration should back calculate to within 100±25% of the theoretical value (100±30% for the LOQ standard). All calibration points used to generate the final calibration curve met this criterion. 

Limit of Quantitatlon (LOQ) 
The LOQ for this analysis, as defined in ETS-8-44.0, is the lowest non-zero calibration standard in the curve in which the area counts are at least twice the average of the method blank area counts and meets the calibration accuracy requirement described above (100±30%). 

Blanks 
Three types of blanks were prepared and analyzed with the samples; method (solvent) blanks, equipment rinseate blanks, and tfip blanks. Each blank type Is described below. 

Solvent Blank 
Several blanks of reverse-osmosis purified water were analyzed to assess system contamination and/or instrument canyover. In general, analyte peak area counts in solvent 

GLP07.01-Q2, O.C.tur Offslte 100 Series Wells (PFOA) 
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blank samples were less than half the area counts of the calibration standard used to 
establish the LOQ except during the initial instrument warm-up period prior to analyzing the 
calibration curve. 

Equipment Blanks 

Two aqueous equipment rinseate blanks were submitted as samples: GLP0?-01-02-021 and 
GLP07-01-02-046. The 3M Environmental Laboratory provided two one-liter bottles of ASTM type 
I water for rinsing. The resultant PFOA concentration of1hese samples was <0.0244 nglml. 

Trip Blanks 
Prior to sample collection, two separate sample containers were filled with 450 ml of ASTM 
Type I water, sealed, and shipped to the sample collection site along with the empty 
containers. These two samples were analyzed as the field/trip blanks. The trip blank serves 
as an additional method blank that account for any storage conditions and/or holding time 
issues that the samples may experience. The resultant PFOA concentration for the two 
field/trip blar~ks was <0.0244 ng/mL. 

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. All CCVs met the ETS 8-44.0 method acceptance 
criteria for accuracy of 100±25% recovery. 

Lab Control Spikes (LCSs) 

Triplicate low (0.2 ngtmL nominal concentration) and high (4 ng/mL nominal concentration) 
lab control spikes (LCSs) were prepared each day samples were prepared. LCSs were 
prepared by spiking known amounts of the target analyte Into separate 25 mL aliquots of 
reverse-osmosis purified water. The spiked water aliquots were then analyzed in the same 
manner as the samples. Individual LCS results, along with the average and percent RSD 
for each spike level are presented In the data table below. ETS 8-44.0 requires that each 
level of LCSs be evaluated independently and meet the following criteria: 1 00±20% 
(accuracy) and RSD<20%(preclsion). For the LCSs prepared on 10/1/2007, the average 
low leveiLCS recovery did not meet the accuracy requirement (159%). A spiking solution 
later suspected to be contaminated with PFOA was used to prepare the low level LCSs on 
this day. The same spiking solution was used to prepare the foor lowest calibration 
standards which also did not meet method calibration criteria. During the course of the 
anaJysls on 10/412007, a new spiking solution was prepared and the four lowest calibration 
points were re-prepared which met method calibration criteria upon analysis; however, the 
low-level LCSs were notre-prepared. Low-\evellCSs prepared on 10f11f2007 used a 
different spiking solution and met method criteria supporting the hypothesis that the LCS 
failures on 10/1/2007 were due to a suspect spiking solution and not the overall laboratory 
process. A method deviation has been issued as the accuracy requirement of 100:1:20% 

was not met for the low level LCSs. Samples analyzed on 10/412007 were not reanalyzed 
unless a dilution was required. 

GLP07..01-o2, Decatur Offsfte SOO Seriu Well$ (PFOAJ Peg& 14 of 124 
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Table 7. Lab Control Spike Results. 
Prepwafion D•y: 1()1112007 
AntliJf$1$ Day: 1 (}/4120()7 

Spiked 
Cone. Slimp/$ Comment S~ID (nglmL) 

LCS-071001.001 <Zlo.2 ngfmL In RO water 0.195 
LCS-071001-002 <Zlo.2 ng/mL In RO water 0.195 
LCS-071001-()()3 l21o.2 rog/ml In RO water O.i95 
LCS-071 001-004 4 nglml In RO water 3.91 
LCS-071001-005 4nglrnllnROwater 3.91 
LCS-071 001-006 4 ng/ml In RO Water 3.91 
Low Level A~ 

Low Level Y~D 

High l.ev&l AVWIIQ<1 

High Level Y.RSD 

~Day: 1011112()()7 

An81ysls !My: 1fY13/2()()7 

Spiked 
Cone. Sample Comment Samp/e/D (nv'ml) 

LCS.07101Hl01 02 nglml in RO WWM 0.195 
LCS-071011.002 02 nglml in RO water 0.195 
LCS-07101Hl03 0.2 ngfmL in RO water 0.195 
LCS-071011-004 4 nglml.. in RO water 3.91 
LCS-071011-005 4 nglml.. in RO water 3.91 
LCS-071011-QOO 4 nglml in RO waler 3.91 

Ov«allA~ 

Overd%RSD 

Low Level Avenlgf 

L4w Level Y.RSD 

High Lfl'l(el A~ 

High Level Y.RSD 

3M Environmental L.tbor.ttory 
P0003237; Interim Reportil4 

roPFOA 

C/llc. 
Cone. 

(nglml.) %Rec. 

0.339 121173 

0.307 {2)157 

0285 {2)146 

3.57 91.3 

3.n 96.4 

3.93 100 

t:v15t 

3.7 

06.1 

4.8 

trJPFOA 

c./c. 
Cone. 

(ng/mL) %Rec. 

0.199 102 

0.192 96.5 

0.222 114 

3.84 982 

3.99 102 
4.14 106 

103 

7.1 

105 

7.7 

102 

3.8 
{1) Table diSplays rounded values for al concentration and percent rE!l:Overyvalues (3 significant figures) and %RSD (2 slgnHicant figures). Reported values may vary slightly from the raw data. 
(2) The low level LCSs pn~pared on 101112007 were prepared with a spiklng solution later wspected to be contaminated with PFOA. The same spfto;lng solution was used to prepare the four lowest calibration sbmdards wl1lch also did not meet method calibration a-iteria. During the course of the analysis on 101412007, a new spiking solution was prepared and the four lowest caAbratlon pofn1s were re-pfellared and met method caUbration criteria upon analysis; howe~. the low-1ewl LCSs were notre-prepared. Low-level LCSs prepared on 10/1112007 used a differem spfki!lg solution and met methOd criteria supporting the hypotheSis that the LCS failures on 101112007 were due to a cu&pect spiking solulion and not the overan laboratOI)' process. Sample3 aJ18lyzed on 101412007 were not reanalyzed unless a diiUtloo was reqlked. 
(3) The low lev&l LCSs did not meet methOd acceplance criteria for aCCUl'acy (100±20%). A method deviation has been Jssued. 

GI.P07..01-IJ2, Decatur Offsite 600 Series Weik (PFOA) 



Sample Duplicates 
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All sample locations (except rinseate blanks and trip blanks) were collected in duplicate; 

therefore, laboratory duplicates were not prepared. The relative percent difference (%RPD) 

for each sample and sample duplicate is provided in Table 1. The %RPD for each location 

was less than 20%. 

Field Matrix Spikes (FMSs) 

Low level and high level field matrix spikes were collected at each sampling location to verify 

that the analytical method is applicable to the sample matrix. (Additional mid-level spikes 

were prepared for the Trip Blank spikes to account for all spike levels prepared for the 

sample locations.) Field matrix spike recoveries within 1 00±30% confirm that ·unknown" 

components in the sample matrix do not Interfere with the analysis of the analyte of interest 

The low and high level spil<e concentrations varied depending on the historical concentration 

of the sample location. ETS-8-44.0 states that targeted fortification levels of field matrix 
spike levels should be betweeo 0.5 and 10 times the endogenous level to be used to 

determine the statement of accuracy for the sample results 'Nithout further justification. The 

table below lists the final concentrations of the low and high spikes for each location. Field 

matrix spike recoveries are reported in the Data Summary and Discussion section below. 

Table 8. Field Matrix Spike Concentrations. 

Low Spike MidSplk• Higi!Sp/lol 
c~ ConcemratiOn ~ 

3M LJMS SatrtpM to Sample Location (IIQimLJ (nQI'mi.J (nstm£.) 

GLP07 -01 ..()2-001 thru -004 DALGWTR\P1 0.262 0.523 1.05 

GLP07 -01-02-005 thru ..()(18 DALGW601R 0.262 NA 1.05 

GLP07-01-o2-009 tmJ -012 DALGW601S 0262 NA 1.05 

GLP07-01-02-0131hru -015 DALGW601L 0.262 NA 26.2 

GlP07 -01..0171hru -020 DALGN602S 0.523 NA 5.23 

GLP07 -01-021 DAL GW602L RB (f)NA tflt.v\ !IW, 

GLP07-01-0221hrU -025 DALG/11602L 0.523 NA !5.23 

GLP07-01-026 thru -029 DALGW603S 0.262 NA 2.62 

GI.P07 -01-030 thru -033 DALGW603L 0.262 NA 2.62 

GLP07-01-034 thru -037 DALGW604S 0262 NA 1.05 

GlP07 -01-038 thru -041 DALGW604L 0262 NA 5.23 

GLP07-0Hl421hru -045 DALGW605R 0.262 NA 1.05 

GLP07-01-046 DAL GW605L R8 ~ ~ ~1¥. 

GLP07-01..Q47 thru -050 DALGW605L 0.523 NA 5.23 

GLP07 ..()1-051 thru -054 DALGWTRif'2. 0262 5.23 262 

(1) field matrix spik.es were not prepared for the equipment rinse8le sample. 

[Cone. FMSsample{ 09 )-(Average Conc.ofSampleiSampleDup(~)) 
FMS Spike Rerovery ~ mL mL •1 00% 

Spike Amount (nglml) 

Laboratory Matrix Spikes (LMSs) 

A separate laboratory matrix spike was prepared for GLP0?-01-02-047 as the two field 

matrix spikes prepared for this location were less than half the resultant endogenous 

concentration. A 100 ng/mL (nominal) spike was prepared by spiking a l<nown amount of 

GLP07~1·02, Decatur Of'fsite 800 Series Well$ (PFOA) Pap16of124 
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PFOA into a separate 10 mL aliquot of the sample. The LMS was used to assess the sample accuracy for this sample location. The LMS recovery is presented in the Data Summary and Discussion section below. 

(Cone. LMSsample(~)- (Cone, GLP07- 01·02 ·047(~)) LMS Spike Recovery = ml mL •1 00% 
Spike Amount(~} 

mL 

Data Summary and Discussion 

Table 9 below summarizes the PFOA sample results and field matrix spike (FMS) recoveries for each sample submitted. The table provides the average concentration and the relative percent difference (%RPD) of the sample and sample duplicate. Results and average values are rounded to three significant figures. Percent relative difference (%RPD) values are rounded to two significant figures. Because of rounding, values may vary slightly from those listed irr the raw data. Reid matrix spikes meeting the method acceptance Criteria of 1 00±300Al demonstrate that the analytical method is appropriate for the given matlix. If the low level spike amount was less than half the resultant endogenous concentration, the low FMS recovety was not reported as the spike level was not appropriate tor the given sample concentration. 

All reportable field matrix spike recoveries were within 1 00±30%; therefore, the results were considered accurate to within the overall analytical method uncertainty of 1 00±25% {see Determination of Analytical Method Uncertainty for more Information.) The lab matrix spike prepared for GlP07..01-02-047 produced a recovery of 89.3%. The accuracy of this location is considered to be within 100±25% as well. 

GLP07·01..()2, Dec.wr OO.ite 400 Series W.U. (PFOA) 
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Table 9. PFOA Sample Results with Field Matrix SpiKe Recoveries. 

Tlible 9. PFOA Sample Results with Field Mlltrlx Spike Recover/&$. 
roPFOA 

CBicutatMI 
DIIIIIKm Cone. 

Sample Comment Sample Deacrlptlon Factor (ngtmL) %Recovery 

GLP07 -01...02-001 DAL GW TRIP1 0 070920 1 <0.0244 NA 

GLP07-01-02.002 DAL GW TRP1 LS 070920 1 0.260 99.4 

GLP07 -01-02-003 OAL G<N TRIP1 MS 070920 1 0.582 111 

GLP07-01-02-004 DAL GW TRIP1 HS 070920 1 123 118 

GlP07-0Hl2-005 DAL G<N 601 R 0 070920 1 0.182 NA 

GLP07-01-02.Q06 DAL GW 601 R DB 070920 1 0.176 NA 

GLP07...01-02-007 DAL GW 601 R LS 070920 1 OA59 107 

GlP07-01-02-008 DAl.. GW 601 R HS 070920 1 1.37 114 

Average (1.178 

%RPD 3.1 

GLP07-01-02-009 DAL GW 601 S 0 070920 1 0220 NA 

GLP07-01-02-o10 D.AJ... GW 601 S DB 070920 1 0.223 NA 

GLP07 -01-02-011 DAl GW 601 S LS 070920 1 0.509 110 

GLP07-01-02-012 DAl GW 601 S HS 070920 1 1.42 114 

Average d221 

%RPD u 

GLPOHl1-Q2-013 DAL GW 601L 0 070920 1 11.0 NA 

GLP07-01-Q2-01-4 DAL GW601L DB 070920 1 11.0 NA 

GlP07-Q1-02-015 DAL GW601L LS 070920 1 11.1 NR 

GLP07-o1-02-016 DAl.. GW 601 L HS 070920 1 33.1 84.1 

Average 11.0 

%RPD 0.00 

GLP07-01-02-017 OAL GW 6028 0 070920 1 0.341 NA 

GLPQ7-01-02-018 DAL G.N 6025 DB 070920 1 0.386 NA 

GLP07-01-02-019 OAL GW502S LS 070920 1 0.798 83.0 

GLP07-01-02-020 DAL GW 602S HS 070920 1 5.91 106 

Avwage 0.363 

%RPD 12 

GLP07-01-02-021 DAL G.N 602L RB 070920 1 <0.02-4-4 NA 

G\.?07-0"-02-022 DAl GW 602L 0 010920 1 2.74 W\ 

GLP07-01-02-023 DAL GW 6021.. DB 070920 1 z.n NA 

GLP07-01-02-024 OAL GW602l LS 070920 1 322 NR 

GLP07-Q1.{)2-025 DALGW602L HS 070920 1 8.24 105 

Avenlg8 2.75 

%RPD 1.3 

3M Evlronmental Laboratory Page 11 of124 

L 



i 
i 

l 

u 

I 

-------.. ·--·----

Table 9. PFOA Sample Re$Uits with Fteld Matrix Spilre Ree<lverles. 
(Continlled} 

Dilution Sample Comment SBmp/e ()e$(;rlption Factor 
GLP07-01-{)2-026 DAL GW 603S 0 070920 1 
GLP07-01-Q2-o27 DAL GW 603S DB 070920 1 
GLP07-Q1-Q2-028 DAL GW 603S LS 070920 1 
OLP07-Q1.0Z-o29 DAL GW 6035 HS 070920 1 

Average 

~RPD 

GLP07-01-02-030 DAL GW 603L 0 070920 1 
GLP07-01-Q2-Q31 DAL GW 603l DB 070920 1 
GLP0741-Q2-Q32 DAL GW 603l LS 070920 1 
GLP07-01-o2-033 DAL GW 603L HS 070920 1 
Avwage 

%RPD 

GtP07-01-Q2-Q34 DAL GW 6048 o 070920 1 
GLP07-Q1-02-Q35 DAL GW604S DB 070920 1 
GLP07-Q1-o2-036 DAL GW604S LS 070920 1 
GLP07-01-02..(137 DAL GW604S HS 070920 1 
Average 

o/.RPD 

GLP07-Q1-Q2-Q38 DAL GW 604L 0 070920 1 
GI..P07-Q1-Q2-Q39 DAL GW 604L DB 070920 1 
GLP07-Q1-02-Q40 DAL GW 604L LS 070920 1 
GLP07..(11..()2-Q41 DAL GW 604L HS 070920 1 

Averag~t 

%1iPD 

GLP07..(11-02-042 DAL GW 605R 0 070920 1 
Gt.P07-01..Q2-043 DAL GW605R DB 070920 1 
GlP07-Q1-Q2-<J« DAL GW 605R LS 070920 1 
GI.P07 ..(11..()2..()45 DAL GW605R HS 070920 1 
AII'Or.lge 

"RPO 

3M Evfn:mmenW Labonttoty GLPC7-tH.02, Oecetur Offslte 300 S.rle$ Wells (PFOA) 

3M Envlronm~V~Utl Laboratory 
P0003267; Interim Repot11U 

roPFOA 

Cafeullited 
Cone. 

(n{FmL) o/.Recovery 

1.22 NA 

1.36 NA 

1.52 NR 
3.79 95.3 

1.29 

11 

0.343 NA 

0.348 NA 

0.645 114 

3.10 105 

0.34 

1.5 

1.16 NA 

1.07 NA 

1.34 NR 

2.17 101 

1.11 

8.4 

1.29 NA 

1.31 NA 

1.45 NR 

5.68 83.8 

1.30 

1.5 

0.0522 NA 

0.0541 NA 

0.265 81.0 

1.05 95.5 

(/.(1532 

3.6 



T•bl• 9. PFOA S11111p/e Re$ults vAftl Field M.trix SpJJre Recoveries. 

(Continued) 

Dilution 

SMJIPIG Comment Sflfrlp/e Description Factor 

GLP07..01~2~ DAL GW605L RB 070920 1 

GLP07..(l1-02~7 DAL GW 605L 0 070920 4 

GLP07-Q1..Q2-048 DAL GW 605L DB 070920 4 

GI..P07..()1..()2-049 OAL GW 60!5L LS 070920 4 

GLP07..01..Q2..()50 DAl GW 605L HS 070920 4 

GLPIJ7-Q1·02-047 LMS DAL GW 60!5L 0 070920 LMS 10 

Aven~ge 

%RPD 

GLP07-<l1-<l2-051 DALGWTRIP20070920 1 

Gl.P07 -01-02-052 DAL GWTRIPZ LS 070920 1 

GLP07~1-Q2-053 DAL GWTRP2 MS 070920 1 

GlP07 -Q1-Q2-054 DAL GW TRlP2 HS 070920 1 

3M Environmental laboratory 
PQ0032&7; Interim Report tf.4 

111PFOA 

Calculsted 
Cone. 

(11{1/ml) %Recovery 

<0.0244 NA 

31.7 NA 

31.4 NA 

31.3 NR 

31.2 NR 

119 <2la9.3 

31.6 

0.32 

<0.0244 NA 

2.36 90.1 

(3119.6 75.0 

(314.76 91.0 

(1) Recoveries of associated field matrix spike& were within 1 00±30"-'. Sample results consldered accurate to 

within 1 00±25%, the overab analytical method uncertainty. See Detennlnation of Analyticsl Method 

Uncertainty section for more information. 

(2) A laboratOI)' matrix spike of GLP07..Q, -02-047 was used to detennlne the accuracy of the sample results as 

the field matrix Spikes were too low for the giYeO endogenous concentration. The sample results for this 

lOCation are coosidefed accurate to within 1 00±25%, the overal analytical method uncertainty. 

(3) Sample descriptions fOf GLP07.{)1-Q2-053 and -054 were mislabeled when entered into !he UMS system. The 

sample bottle assigned to GLP07-<l1-02-G53 contained the high level spike and the bottle as.&igned to GLP07-

01-02-0!54 contained the mid level spike according to the 3M Environmental Lab label affixed to the bottle 

during bottle preparation. 

NR•Not reportable. Spike level was less than half the endogenous concentration and not considered appropriate 

for the g\ven sample. 

3M Evtromnenfltll.abotiltOiy GLP07.{11..()2, Decatur otrslte 600 Series Wells (PFOA) Page 20 of 124 
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Statistical Methods and Calculations 

3M Environmental Laboratory 
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Statistical methods used to interpret sample results include averages and standard 
deviations. The Analyst software programs calculated sample concentrations using resultant analyte peak areas and the established quadratic, 1/x weighted, calibration curve. Sample calculations and equations used to report method accuracy and precision are described below. 

Accuracy and Precision Equations 
LCS Percent Recov =Calculated Concen~a!Jon • 100% 

ery Spike Concentration 

% RSD (Relative standard Deviation) '" standard deviation of repUcates •1 00% 
rep Ocate average 

% RPD (RelatiVe Percent Differenoe) = Absolute difference between sample dupf~eates • 100% 
average a ample concentration 

Determination of Analytical Method Uncertainty 
The analytical method lllCertainty for PFOA was determined using historical data that was control charted to evaluate the method accuracy and precision. (Analytical method uncertar.ty and control chart procedures are Oltlined in ETS 12-122 "Estimation of Uncertainty ot Measurements• and ETS 4-026.2 "Control Charts for laboratory Analyses". The control chart for ETS-8-044.0 consists of all reported laboratory control spike recoveries (in%) for data generated and reported using this method. The last fifty historical data points (ll'ldudng the points generated in this study) were extracted from the control chart and the overall average (1 03%) and standard deviation ( 12.5%) were determined. (lOYJ leVel LCSs prepared on 1 0/01/2007 were exduded from the control chart as they were found to be prepared 'lith a contaminated spiking solution.) The expanded uncertainty was then determined by multiplying the standa«i deviation by a factor of 2, which corresponds to the 95% confidence level. This produced an expanded analytical method uncertainty of 25%. This expanded analytical method uncertainty (95% oonfldence level) was used to assign the overalf analytical method uncertainty to the final results presented in Table 1 and Table 9. 

STATEMENT OF CONCLUSION 

Sample results were summarized in Table 1. Historical values of lab control spikes for this method recorded in the laboratory's control chart were used to determine the overall analytical method uncertainty (100±25%). Sample results with field matrix spike recoveries within 100±30% were considered to be accurate within the stated method uncertainty. 

GLP07.01..02, Dec::atur 01'4Jte 600 Seriu Wells (PFOA) P~e21of124 
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GLP COMPLIANCE STATEMENT 

MPI Protocol P00003267; Interim Report #5 
3M Project GLP07-01-03 

Decatur Offsite 605 Series Wells; April2008 

Report litle: Interim Report #5-Analysis of PFOA from 3M Decatur Offsite 605 Series Wells-April 2008 

Project Identification Number: GlP0?-01-03 

Study Trtle: Analysis of Perfluorooctanoic Acid (PFOA) in Water. Soil, Sediment, Fish, and Clams Using LCIMSIMS for the 3M Decatur Monitomg Program 

MPI GLP Protocol Number P0003267 

This analytical phase was conducted in compliance with Toxic Substances Control Act {TSCA) Good Laboratory Practice (GLP) Standards, 40 CFR 792, with the exceptions listed below: 

Exceptions to GLP compliance: 

Some of the reference substances used to prepare the calibration stancla!d mix have expired The expired neat materlafs have been sent out for recertification and are not expected to have any impact on the results contained fn this report. 
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QUALITY ASSURANCE STATEMENT 

MPI Protocol P00003267; Interim Report #5 
3M Project GLP07-0HJ3 

Decatur Offslta 605 Series Wells; Apnl 2008 

Report Title: Interim Report #5-Analysis of PFOA from 3M Decatur Offsite 605 Series Wells-April2008 

Project Identification Number: GLP07-01-03 

Study litle: Analysis of Perfluorooctanolc Add (PFOA) in Water. Soil, sediment, Fish, and Clams Using 

letJISifVIS for the 3M Decatur Monitoring Program 

MPI GLP Protocol Number P0003267 

This analytical phase was audited by the 3M Environmental Laboratory Quality Assurance Unit {QAU), 
as incicated in the tonowing table. The findings were reported to the principal investigator (P.L). 

laboratory management and study drector. 

Date Reportbd to 

Inspection Dates Phase Prtnclpal Anatytlcal Study DirectOr's Study Director 
Investigator Ma~ement 

4114/08 Data and Report 4/16108 4/21108 4/21108 

~-1-o~ 
Date 
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SUMMARY AND INTRODUCTION 

MPI Protocol P00003267; lnterim Repor1 #5 
3M Project GLP07-01-03 

Decatur Offslte 605 Series Wells; April 2008 

The 3M Environmental Laboratory analyzed groundwater samples collected offsite from the 3M 

Decatur, AL fadlity by Weston Solutions personnel on April1, 2008. Samples were submitted for 

anatysis under 3M Environmental Laboratory Project Number GLP0?-01-03. The GLP protocol 

number is P0003267: "Anatysis of Perfluorooctanoic Acid (PFOA) in Water, Soil, Sediment Fish, and 

Clams Using LCIMSIMS for the 3M Decatur Monitoring Program". 

The groundwater samples were analyzed for PFOA using method ETS-8-154.3 ~Determination of 

Perfluorinated Acids, Alcohols, Amldes, and SUifonates in Water by Solid Phase Extractions and High 

Performance Liquid Chromatography/Mass Spectrometry'. The experimental start date was April 3, 

2008, the day samples were 1irs1 prepared for analysis by 3M Environmental Laboratory personnel. 

The experimental completion date was April 6, 2008. 

Sample collection containers were prepared at the 3M Environmental Laboratory. sample containers 

for each sampling location Included a field sample, field sample duplicate, low field spike, mid field 

matrix spike, and a high field spike. Additiona~y, one equipment rinse blank and one trip blank with 

field spikes were submitted with the samples. Each empty 500 mL container was marked with a "fill to 

here" line to produce a 'final sample volume of 450 mL Containers designated for fteld matrix samples 

were fortified with an appropriate matrix spike solution containing PFOA prior to being sent to the field 

for sample collection. Table 1 below summarizes the sample results. The average between the 

sample and the sample duplicate is provided along with 1he relative percent difference (%RPD}, if 

applicable. All results for quality control sampies prepared and analyzed with the samples will be 

provided and discussed elsewhere in this report 

Table 1. Sample Results Summart 11
• 

PFOA 

~MUMSIC Sample Coscriptlon Concentration 

(nglml) 

GLP07 -01-03-001 DAL GW 605L 0 080401 4.74 

GLPOHl1-03-002 DAL GW 605L DB 080401 4 55 

A~e 4.65 

"oRPD Sampws.mple DupHcate 4.1 

GLP07 -01-03-006 DAL GN 605R 0 080401 0.101 

GLP07 -Oi -03-007 DAL GW 605R DB 080401 0.108 

AvetagE 0.105 

%RPD Ssmpte!Sample Duplicm 6.7 

(1) Samples were extracted by solid-phase exlrlldion using method ETS-8-154.3 on Aprtl 3, 2008 and enalyzed on April !1-6. 

2008. The analytical method tXIcertalntieS associated with the reported results is PFOA 100% :!: 16%. 
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TEST & CONTROL SUBSTANCES 

MPI Protocol P00003267; Interim Report #5 
3M Project GLP07...Q1-03 

Decatur Offsite 605 Series Wells; April2008 

There was no test substance or control substances for this a.nalytiGal phase in the classic sense. The study was purely analytical In nature. All materials used for this study are listed below and were reference materials as described herein. 

REFERENCE SUBSTANCES 

Table 2 lists the pertinent information regarding the reference substance used for this study. 

Table 2. Study Reference Substances. 

Referenc:e Sub$tance PFOA 
Chemical Name Perftuorooctanoate 

Chemical Formula C7F1scoo· 

Identifier Ammonium Salt, CAS# 335-
67-1 

Source 3M 
Expiration Date 0212712017 
Storage Conditions Frozen 
Chemical Lot Nllllber 332 
TCR Number TCR-123 
Physical Description Wlite powder 

Purity 95% 

TEST SYSTEM 

The test system for this study is water samples from 3M Decatur offsite wels collected April1 , 2008 by Weston Solutions, Inc. J?ersonnel. Samples for this study are "real wor1d" samples, not dosed with a specific lot of test substance. 

Table 3. Sample Description Key Code. 

String Number String Descrilllor Example 
1 Gerlenl Sampling Loc«ion OAL•l>et:8tur. Als/Rms 
2 Semple Type Gw. Ground Wafer 
3 WIJRNumber 605R = 505 residuum weH 

605L • 605 ~ bedtor::k weH 
4 Sample Type (l=primsry sample 

OB=duplkate sample 
L.s--tow spilfe 
MS =mid $pike 
HS .. high spike 
RB>=equlpment rinse blank 

5 .. Date 06(U(H • Apri/1 2006 
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METHOD SUMMARY 

Preparatory and Analytical Methods 

Sample Collection 

I 

MPI Protocol P00003267; Interim Report #5 
3M Project GLP07-01-03 

OecatLJ( Offsite 605 Series Wells; Apn1 2008 

Samples were collected in 500 ml NalgeneTM (high-density polyethylene) bottles prepared at the 

3M Environmental Laboratory. Sample bottles were returned to the laboratory at ambient 

conditions on April 3, 2008. Samples were stored refrigerated at the laboratory after receipt. A set 

of laboratory prepared Trip Blank and Trip Blank field rnatlix spikes were sent with the collection 

bottles. 

Sample Preparation 

All samples, calibration standards, and associated quality control samples were extracted using 

ETS-8-154.3 "Determination of Perfluorinated Acids, Alcohols, Amides, and Sulfonates in Water by 

Solid Phase Extractions and High Performance Liquid Chromatography/Mass Spectrometry". 

Briefly, 40 mL of sample were loaded onto a pre-conditioned Waters Sep-Pak tC18 solid-phase 

extraction (SPE) cartridge (1 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 elght. (Initial volume = 40 ml, final volume= 5 ml). 

Samples were prepared for analysis on Apnl 3, 2008 and were analyzed on April 5--6, 2008. 

Analysis 

All samples and quality control samples were analyzed for PFOA using high performance liquid 

clvomatography/ tandem mass spectrometry (HPLC/MSIMS). Pertinent instrument parameters, 

the liquid chromatography gradient program, and the specific mass transitions analyzed are 

described in !he tables below. 

Table 4. Instrument Parameters. 

Instrument Name ETS Stan 

Liquid raph Agllent 1100 

Guard column Betasl C18 (1 00 mm X 2.1 mm), 5 u 

Analytical column Betasa C18 (100 mm X 2.1 mm), 5 11 

Injection Volume 5ut 

Man Spectrometer APplied API4000 

lon Source Tl.llbo Spray 

Electrode Z·sPrBV 

Polarity NeQalive 

Software .Analyst 1.42 
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MPI Protocol P000032S7; Interim Report #5 
3M ProjectGLPOl-01-03 

Decatur Offsite 605 Series Wells; Apr~ 2008 

Table 5. liquid Chromatography Conditions. 

Step Total Time Row Rata Percent A PercentB Number {min) (pl...lmln) (2 mM ammonium acebfteL . (Methsnof) 
0 0 300 90 10 
1 2.0 300 90 10 
2 14.5 300 10 90 
3 15.5 300 10 90 
4 16.5 300 90 10 
5 20.0 300 90 10 

Table 6. Mass Transitions. 

Anaiyte 
Mass Transition OweR Time 

Q1/Q3 (msec) 

4131369 200 
PFOA 4131219 200 

413/169 200 

ANALYTICAL RESULTS 

Calibration 

Calibration standards were prepared by spiking known amounts of stock solutions containing the target analyte into 40 ml of laboratory water. Each spiked water standard was then ex1racted 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 tor each analyte. The data were not forced through 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 curve point was quantitated using the overall calibration curve and reviewed for accuracy. Method calibration accuracy requirements of 1 00±25% ( 1 00±30% for the lowest curve point} were met for all analytes in each analytical batch. The correlation coefficients (r) were greater than 0.995 for all analytes in each analysis. 

System Suitability 
The 1.0 nglrnl extracted-calibration standard was analyzed at least three times at the beginning of the analytical sequence to demonstrate overaU system suitability. PFOA met the acceptance criteria of less than or equal to 5% relative standard deviation (RSD) for peak area and less than or equal to 2% RSD for retention time for the opening system suitability injections. 
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Limit of Quantitation (LOQ) 

MPI Protocol ?00003267: Interim Report #5 
3M Project GLP07-01-03 

Decatur Offsite 605 Series WeDs; April 2008 

The LOQ for this analysis is the lowest non-zero calibration standard in the curve that meels linearity 

and accuracy requirements and for which the area counts are at least twice those of the appropriate 

blanks. The LOQ for PFOA for this analysis was 0.0262 ng/mL 

Continuing Calibration 

During the course of each analytical sequence, continuing calibration verifiCation samples (CCVs) were 

analyzed to confirm that the instrument response and the initial calibration curve were still in control. AH 

CCVs met method criteria of 100% ± 25%. 

Blanks 

Four types of blanks were prepared and analyzed with the samples: solvent blanks. method blanks, 

equipment blanks, and field/trip blanks. Each blank type is described below. 

Solvent Blanks 
Several blanks of methanol were analyzed to assess system contamination and/or instrument 

carryover. Analyte peak area counts in solvent blank samples were less than half the area counts 

of the calibration standard used to establish the LOQ. 

Method Blanks 
Five method blanks were prepared and analyzed with 1he samples. The average analyte peak 

area counts in the me1hod blank samples were less than ha\f the area counts of the calibration 

standard used to establish the LOO. 

Equ;pment Blank 
One aqueous equipment rinseate blank was submitted as a sample: GLP0?-01-03-015. The 3M 

Environmental Laboratory provided two one-liter bottles of ASTM type I water for rinsing. The 

resultant PFOA concentration of this sample was <0.0262 nglmL. 

Trip Blank 
Prior to sample collection, one separa1e sample con1ainer was filled with 450 ml of reverse

osmosis purified water, sealed, and shipped to the sample coHectlon site along with the empty 

containers. This sample was analyzed as the fieldltrip blank. The trip blank serves as an 

additional method blank that account fOC' any storage conditions and/or holding time issues that the 

samples may experience. The resultant PFOA concentration for the field/trip blank was <0.0262 

nglmL 

Lab Control Spikes (LCSs) 

Low and mid-level lab control spikes were prepared and analyzed in triplicate with each preparation set. 

LCSs were prepared by spiking known amounts of the analytes into laboratory water to produce the 

desired concentration. The spiked water samples were then prepared and analyzed in the same 

manner as the samples. Analysis of triplicate LCSs at the two specified levels cross-validates the 

analytical method as used here for any modifications/deviations from method and ETs-8-154.3. All 

LCSs were used in the determination of analytical uncertainty. 
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MPI Protocol P00003267: Interim Report #5 
3M Project GLP07-01-03 

DecaturOffslle 605 Series Wells; Apri12008 

Table 7. Laboratory Control Spike Recovery 

PFOA 

Spiked Calculated 
Collcentmfon (;{)ncentTation 

LJbiD (ng/m/.) (nglmL) ,...RecoVl!IY 
LCS-060403-1 0.210 0.209 99.6 
LCS-080403-2 0.210 0.224 107 
LCS-080403-3 0.210 0.202 96.2 
LCS-080403-4 5.25 4.88 93.0 
LCS-080403-5 5.25 4.89 93.2 
LCS-060403-6 5.25 4.57 87.1 

!Average± %RSD 96.0% :t 7.1 % 

Determination of Analytical Method Uncertainty 

The analytical uncertainty was determined based on historical QC data that Is used to evaluate me1hod accuracy and precision. The method uncertainty is calculated toeowing ET8-12-Q12.2. The analytical uncertainty was detennined by the statistical evaluation of the recoveries for the lndfvidual analyte recovery as determined for laboratory matrix spiked samples. The standard deviation was calculated for the set of recovery results (In%). The expanded uncertainty Is calcliated by multiplying the standard deviatiOn by a factor of 2, which correspond with a confidence level of 95%. A minimum of twenty data points is needed to determine method uncertainty by this method. 

Table 8. Analytical Method Uncertainty 

Number of data points (n) 
Mean Recovery Standald De\llaUon Method Uncertainty ~ tilled fotdetennining 

uncertaintY values (%) (%) (%) 

PFOA 50 97.3 +7.83 + 16 

Field Matrix Spikes (FMS) 

Low, mid, and high field matrix spikes were collected at each sampling point (with the exception of the rinse blank) to verify that the analytical method is applicable to the collected matrix. Reid matrix spikes are generated by adding a measured volume of field sample to a container spiked by the laboratory with the target analytes prior to shipping sample containers for sample collection. Reid mabix spike recoveries within method acceptance criteria of 1 00±30% confirm that "unknown" components in the sample matrix do not significantly interfere with the extraction and analysis of the analytes of interest. 

Sampling location DAL GW 605R purged less than three volumes with a total quantity of 1. 5 gallons. As a resUt, the well could not provide adequate water to meet the volume requirements for aU sample bottles provided for this location. The sample, duplicate, and low spike bottles were filled to the line, while the mid and high field matrix spike bottles were filled approximately 50%. The volume collected for the mid and high field matrix spikes was determined and the field matrix spike concentrations were adjusted appropriately. 

ng · ng [Cone. FMS sample( L) -(Average Cone. of Sampte!Sampte Dup(-)) FMS Spike Recovery = m mL •1 00% Spike Amount (ng/ml) 
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Table 9. Field Matrix Spike Concentrations. 

Location Descrlption 

1-ow Field Matrtx Spike 

DALGW605L Mid Field Matrix Spike 

High Field Matlix Spike 

Low FJeld Matrix Spike 

PALGW605R Mid Field Matrix Spl<ec1l 

;High Reid Mallix Spike(1l 

1-ow F'teld Matrix Spike 

Ttl> Blank iMJd Fteki Matrix Spike 

High Reid Matrix Spike 

Flnal 
Concentration 

(ngfmL) 

PFOA 

0.233 

4.67 

93.3 

0233 

6.93 

188 

0.233 

4.67 

93.3 

MP! Protocol P00003267; Interim Report #5 
3M Project GLP07-01-03 

Decatur Offsite 605 Series Wells~ April 2008 

( 1) Bollle was filed below f16 fin nne. The sample volume was determined and the field matrtx spike true values were 

adjusted appropriately. 

DAtA SUMMARY AND DISCUSSION 

The tables below summarize the sample results and field mabix spike recoveries for the sampfing 

locations as well as the Trip Blanks. The table provides the average concentration and the relative 

percent difference (%RPD) of the sample and sample dupncate. Results and average values are 

rounded to three SignifiCant figures according to EPA rounding nJies. Relative percent difference 

values are rounded to two significant figures. Because of rounding, values may vary slightly from those 

listed in the rsw data. Field matrix spikes meeting the method acceptance criteria of 100%30% 

demonstrate that the analytical method is appropriate for the given matrix. If the low level spike amount 

was less than half the resultant endogenous concentration, the low FMS recovery was not reported as 

the spike level was not appropriate for the giVen sample concentratiOn. 

AU reportable field matrix spike recoveries were within 1 00±30%; therefore, the results were considered 

accurate to within the overall analytical method uncertainty of 100±16% (see DetennlnatJon of 

Analytical Method Uncertainty for more information.) 
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Table 10. DAL GW 605L 080401. 

3MLIMSID Description 
GLPOJ-01-03-001 DAL GW 605L 0 080401 
GLP07 .{)1-03-002 DAL GW605L 08080401 
GLP07 .{)1.{)3-003 DAL GW 605L LS 080401 
GLP07 .{)1-03-004 DAL GW605L MS 080401 
GLP07-01-03-005 DAL GW 605L HS 08 0401 (1 :20 dilution} 

Average Concentration {nglmL) t %RPD 

NA =Not Applicable 

MPI Protocol P00003267: Interim Report #5 
3M Project GLP07-01-03 

Decatur Offsite 605 Series Wells; Apri12008 

PFOA 

Concentration 
(nglml.) Y.Recovery 

4.74 NA 
4.55 NA 
4.64 NC 

9.34 101 
90.3 91.8 
4.65 nglmL ± 4.1% 

NC "Not Calculated; Endogenous sample concentration is greater than 2x &pile level. 

Table 11. DAL GW 605R 080401. 

PFOA 

Concentration 3MUMSfD Description (ng/mL} YoRe<:overy 
GLP07 .{)1-03-006 DAL GW 605R 0 080401 0.101 NA 
GLP07 .{)1-03-007 DAL GW605R DB080401 0.108 NA 
GLP07 -01-03-008 DAL GW 605R LS 080401 0.329 96.2 
GLP07 -01-03-009 DAL GW605R MS 080401 6.16 87.4 
GLP07-01-Q3-010 DAL GW 605R HS 080401 (120 dilution) 183 97.1 

Aven~ge Concentration (nglmL) :1: %RPD 0.105 ng/mU 6.7% 

NA = Not Applicable 

Table 12. Field Blank Samples. 

PFOA 

Concentration 3MUMSID Description (IJ{YmL} ,-.Recovery 
GLP07 -01-03-011 DAL GW TRIP 0 080401 <0.0262 NA 
GLP07-01-o3-012 DAL GW TRIP LS 080401 0.209 89.6 
GLP07 -01-03.{)13 DAL 00 TRIP MS 080401 4.39 94.1 
GLP07 -01-03.{) 14 DAL GWTRIP HS -080401 (1:20 dilution) 88.6 94.9 
GLP07 -01-03..015 DAL GW 605L RB <0.0262 NA 

NA =Not Applicable 
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MPI Protocol P00003267; Interim Report #5 
3M Project GLP07·01-03 

Decatur Offsite 005 Series Wells; Aprii200S 

STATISTiCAL METHODS AND CALCULATIONS 

Statistical methods used to interpret sample results include averages and standard deviations. The 

Analyst software programs calculated sample concentrations using resultant anatyte peak areas and 

the established quadratic. 1/x weighted. calibration curve. Sample calculations and equations used to 

report method accuracy and precision are described below. 

Accuracy and Precision Equations 

LCS Percec1t Recovery = Cslcolated Concentration • 1 OO% 
Spike Concentration 

% RSD (Relative Standard De...,alion) = standard deviation of replicates •1 00% 
replicate average 

% RPD (Relative Percent Difference) "' Absolute diffefence between sample duplicates • 1 OO% 
average sample concentration 

STATEMENT OF CONCLUSION 

Sample results were summa~ed in Table 1. Historical values of lab control spikes for this method 

recorded in the laboratory's control chart were used to determine the overall analytical method 

uncertainty (100±16%). Sample results with 1ield matrix spike recoveries within 100±30% were 

considered to be acarate within the stated method uncertainty. All remaining samples and associated 

project data (hardcopy and electronic} will be archived according to 3M Environmental Laboratory 

standard operating procedures. 

REFERENCES 

ETS 8-154.3; "Determination'of Perfluorinated Acids, Alcohols, Amides, and Su!fonates In Water 

by SoUd Phase Extractions and High Performance Uquid Chromatography/Mass Spectrometry". 

ETS 4-026.2; "Control Charts for Laboratory Analyses". 

ETS 12-012.2; "Estimation of Uncertainty of Measurements•. 

LIST OF ATTACHMENTS 
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• Attachment B: Extraction and Analytical Method 

• Attachment C: Protocol and Protocol Amendments 
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MPI Protocol ?00003267; Interim Report #5 
3M Project GLP07-01-Q3 

Decatur Offsite 605 Series Wells; April 2008 

ATTACHMENT A: SELECTED CHROMATOGRAMS AND CALIBRATION CURVE 

Page 18 of 121 

n u 

tl 
r; 

r 

r 
t 

t 



r-~''':''''?'1 

-

.11 ,, ~ ~~,~~ ~;'':""~"' {""~,..,.:;r''' ',;.,.,.,~'-'-' 

MPI Protocol P00003267; Interim Report #5 •••st6n API40QO Vl660305 
Results Na:m.Q; 0 040 3M Project GLPONlt-03 • fi:;ca\~;. 'i1ltsite 605 Series Wells: April2DD8 

~~;;;r;~::a;a;a;z ;;;:;a;z:~--:''t:':: , ~ • H->-"'-'K~ 
~,_,..·~n:• ~:•<ltl..>lt'X4..t-.~'l1121"'.ct~•1~.kl·~_., 

"-"*-::'I!'FQ.I. TC" ~:•4'llb'l6f~•-,<IIJ.QI11~N'II.·lJ.I/tl~...,. 
~-·ttl-. .. ~-,.....,.~-

~"!.a .... ..-..w.a· ~""' .!f.....,.) .. [ ..... q -~=· 
:h ..... ~ .. "'"•" ,-'1_ 

¢•.,Jt fVII•' fUiolkf1111 
1St'l )~Mjllto "'"'"-~ "':::\.. t'•hu<Jii.~""" (.ello<l, L l.;t f11/-.l. l.f•i 

C:th"41•t.,; ~l LU 

f'»<•••"tno~i....,! LJ.I "'JI•L l I' '":!tfi.Ct!U?.,tl!tllt !1.~5 ~~ . .;.t41l 11/V:::.;.)<J 
• ~. tt.~,u Htf1C>qf 

Jt,tt •. ni'>C, Htl'l~;.U 
1

_,.. 
. kiJ. UUt H.~~H 

"'"'.t. ... , ... 
~lt'hl•h 
:u·•~~, 
(l<f"l"e~lft1 
"'•• kh-u~• •r· , .... ,...,~., 

,., 
liJ. ~ 
lJ.,l a~~ .. 

bt."u"" ;1~, u.t ~~~•-J.J-..u H~~l' •hf!tt" 
~~"lo~· l~t~, .,. .. 
:tt•u na•1 u.l lilt~ 
'""" u .. J 1s.:. •h• 

.... . ... 

.... .... 

..... 

..... .... 

.... 

..... .... 
..... 
1.t.1 

, ... 
.... 

§ .... 

f: 
..... 
, ... 
""' .... 
...... 
..... 
_. 
._ -.... 
.... 
.... 
..... 

!'rintinq Ti11c: 13:30:12 

.... 

> ... ' .. 
PLinting Oat•: Monday., April 07. 2009 

• ... • 
'" 

... 

w ,z 1• ~ q 

m - - - -

""' 

~10•"' "'" ~,,...,.., 
'F..>.I"*'fu•lifJ 
V•# ••lt~!.h• U; 

l>tt, TYF<i'< 

·~ .... J, . .l lllh. 

.. UI>UM 11-.., U.J •l• 
Atli-lt> H~!!•• 4,.,..li" 
~l.,lotl i.!t-,1~. "1• · l~~n r1 ... , u., •J~:> , .... u ... , \~.- :!ih 

..... j 

:l . .... 
..... 
.... 
·-. .... 
..,. 
..... 
...... 
....., 
~ ... 
..... 
...... 
,_ 

i ,.... 

IMd ..... 
,_ 
, .... 
Uool 

..... 
,.,. 
,,.. 
.... 
..... 
,..., 

"'"' , .... 
--...... 
.... 
..... 
IJIJ...I 

> ... . 
"' 

Pa._e l ot 2 

. ... • 
'" 

ll;IS 

, ... , 

~ U M • • 

m - - - -

Page 19 of 121 



,.,.,..,~ ~ 

•••stan ~Pt4000 V1660305 

rr
~l:P.~~Mt 
.......... ;~llC" ~-<lltl-~·--.41.3.G'.llU..,.,.\.),lllftllt.0ftl{f!fll'

 

~ ........... .......,..~ .. 
f",'I<'H'k• J~., a 
:< ... ). "f~l \holo:-
f'~IO~I~tl~! J/HA 

C:•l"'~ ... t..,.t(';.._, ("/jo 

lrt.<;:Ot. htWI •fSI:>ln 
A<'t'1. Tl••t !'' tl •.!I~ 

"""""Hl ... l ""' 
free. o\J.,,h,_! lu•tHOtln·~l 
~., .. hl-o;o.4~t.,., » ...,,., ~.w,.,.....,. 1.H .,a.,. 
h··---~··'' ...... tOll l 
... ,.... .. !: J,.•t-..-1 ....... ):; .... 

ma, ,...,lPta!IJU< 0.0{1 IJ!l' 

;u.,... h•1t .'""''" Q.t)l) l''"' 
Utwv\-lo.i'"f ·i~·~ ~ 1--l•UI 
UMl~l U:J,4 ~ 

I';J.;I'I'IIft.-oi f;!, lt.J -..H, 

l>ln J..lo-l•~l ... tr11 lkl 

lnt. ,..,..._, 
tt.<OL""""I_"tl..,., 

~~~·~' Kd,IK! 

h"''' n ... 
f.Jtlllti .. , 

... _ 1:, .... _ 

1!1-.1 ~till 
F6l 11<>11111\tf 

.).)). c;~ 

l•Lt Will 
l!..J •h 

Princ1ng Time: 13:30:13 

...... ...... ··-...... ·-...... ·-..... -.. -... ---_ .. ---.. _, ...... ---.. -·-,.. .. ---_ .. ---, .... -f::: --_ .. ---_ ... --_ .. 
....... ·-_.. 

-"" .... -_ .. 
"""'" 
_ ... 

-·-....... _ .. 
..... -..... -.:hit... 

' •• 

Printinq D•t•: Monday. April 07t zoos 

• 
"" 

• ... 

F"'<""W~ ~~ 
.,..,_,., 
~ ~ 

MPI Protocol P00003267; Interim Report #5 

Results w:~~~.e.: cDJ!.O~O>a. r.Jtt .. 3M Project GLP07-01-03 
uecatur UltSite 605 Senes Wells; April 2008 

... ~ ..... :.,.,.,.n::" ....... }-"<<ltJ~,J--,t.~.O ..... t:l.lilftt:IUIMttl" 

11
~~-.,-~..QF~I

" ·"""'~·~.,- I 

I 
I 

~'tW.aw"*-rr .......... .. 
;f:n.pl. 1~1 ~· 

~·"•J•~' Wr:t......-
~~tJ.-llo!tlll" )(tlo. ...... 

~~~•t.t ... ~qt ~. T~ _.y{M. 

~, t."t.•t ljWJ"'l'!lf' 

lllc"'.n,.., I._,.,.a:,H ~ 

ttoloflllrlJ ... ...._. 
l:"tJ>l!,hliiiO"ft 
u- bl.,.r;.t"• ~-r, 

'•• .iQ,O u... "~"' .. 
111-f.T"!..-l ~-
a.t••tl""""l n .. , a.l "'"' 
.~~ ..... t !!,..i)O ..... ~ .. 

..._I'I!"M.' '-•H ... ~-
futl ft:W1 H.1 IHI'> 

t..~t ,.,..., a.• •'" 

. ... 
,._ 

.... 
tl .... i 

..... 

..... 

.... 
·-.... 
..... 
·-..... 
, .... 
, .... 

5 J .,., 
, ... 
u.s 

.... 
""' ...,.. 
,..... . .... 
, .. , 
,,... 

'""" 

t$.t-« 

I 

I 
I 
i ,, 

I 
! 

l 
l Jll\ 

• ~ u •• ~ u 

~ m - - - -fi 

•1..-:-----,---:,-,,--7:-.. ~ .. --::,.""""""'';.~'7!",. =:::>-II 
"' 'lt .,., un: uu t!ll2 1ru 

1 

:l : ., 
... ' 

' .• ... 
ra11" 2-;;;--

Page 20 of 121 

~~ 
&:.u . .w·.~o:~ro!ll.i 
~ ,..,.~~ 

""~'M"~ "' "'""" -~ :::.:~z~ t.:'!!!'J r-·-
""''"'""'"'~ "'" 
~ 
""""-'-' 

~,._,,..,'""i ~'"'~'~ 



_, V'·-·'::-1·"'·'t' W>~i'I'Jo"j) ~"""'~ ~ ~~ ~ 
"'-~-"~~ t::~:! ;:,_~ ~-~"· 

•••stan API4000 Vl660l05 
Re5Ul t s NaJJ.-e: 

s080405a.rdb (PFOA TIC): "QUadratic" Regression ("1/ J(' weighting): y = -8.62e+003 x•2 .. 7.41e+005 x + 8.2e+003 (r = 0.9989.) 

~ 
§ 
8 

f 

l 

1.4e7 
1.4e7 

1.3e7 

1,3e7 

1.2e7 

1.2e7 

1.1e7 

Ue7 

1.0e7 

9.5e6 

9.0e6 

8.5e6 

8.0e6 

7.5e6 

7.0e6 

6.5e6 

6.0e6 

5.5e6 

5.0e6 

4.5e6 

4.0e6 

3.5e6 

3.0e6 

2.5e6· 

2.0e6 

1.5e6 

1.0e6 

5.0e5 

0.0 

/ 

• 

• / 
/ 

.// 
/ 

~ ~,·~'f; f"\''-~'-';.. 

MPI Protocol P00003267; Interim Report #5 
so.e.o4053 . r.d!l. 3M Project GLP07-Q1-Q3 

uecatur onsite 605 Series Wehs: April2008 

~·-

~-

----r"""---- ---------.-l.,.,,., """ ';·,-l"'~"":""'o"'7;-----------0 2 4 6 8 10 12 14 16 18 20 22 24 26 _________ C::..o::.:nce=ntratlon, ng/ml -~· 
P~q• 1 of 1 Printing Date: Monday, Ap.ril 07, zoo a 

Page 21 of 121 



f 
L 

u 
'l L 

i 
[l 

'" 

[ 

r 
r 

r 
f 


