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1 Introduction

Results ro raported forthe analysis of a series of poable waer samples receed by Centre
Anaytal Laboratories, ic. (Centr) om te 31 Environmental Laborciay. The samples were
colected from Cottage Grove, Mimesota. The Conire stu number assigned 10 the project
023914

Speci fluorochomical characterization by ii chromatography / tandem mass spectrom
(LCMSMS) wes requested for ll sampios. A total of 20 samples wero rocoivod for alysis.

Tha samples wire prepareandanalyzedby LOMSMSfortho folowing ist of fuarochemials

+ Table 1: Target Anayss

[Compoundame———— Thoonm |

PEMS
PEBS

re TY

2 Sample Receipt

Thesamples were submited in indvidual past contains and were no preserved. Samples
were colected 601/01, Samples were received on 67/01. Chain alcusiody information
presentedin AtachmentC.

3 Holding Times

The analytical method used was validated agains a maximum hoigng ime of 14 days in water
sampls. Stabilty aor his time period has not bean vad. However, shou be noted tht
fio foiicatons in water and other matices have shown acccpiable recoveries at 100 and
1000ng fo periodslonger han 14 da.

4 Methods - Analytical and Preparatory

41 LCMSIMS
411 Sample Preparation for LOMSMS Analysis

Wator sampls wero indily ealed wih 200 ul. of 250 mL Sodium thosutate Son to
temove rescual chine. Sold phase extocion (SPE) was sd 10 preparehe samples or
LCMSMS anayss. A formar potion of sample was anslrro 1a Cs SPE cartridge.
The cartidge was ated wih 100% methanol A § mL porion of methanol wes collected for

pace2065
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1 Introduction 

Results are reported for the analysis of a series of potable water samples received by Centre 
Analytical Laboratories, Inc. (Centre) from the 3M Environmental Laboratory. The samples were 
collected from Cottage Grove, Minnesota. The Centre study number assigned to the project is 
023-014. 

Specific fluorochemical characterization by liquid chromatography / tandem mass spectrometry 
(LC/MS/MS) was requested for all samples. A total of 20 samples were received for analysis. 

The samples were prepared and analyzed by LC/MS/MS for the following list of fluorochemicals: 

¯ Table 1 : Target Analysis 

Comuound Name 
Perfluorooctane Sulfonate 
Perfluorohexane Sulfonate 
Perfluorobutane Sulfonate 
Perfluorooctanoate 
Perfluorohexanoate 

Acronym 

PFOS 
PFHS 
PFBS 
PFOA 
PHAA 

2 Sample Receipt 

The samples were submitted in individual plastic containers and were not preserved. Samples 
were collected 6/01/01. Samples were received on 6/7/01. Chain-of-custody information is 
presented in Attachment C. 

3 Holding Times 

The analytical method used was validated against a maximum holding time of 14 days in water 
samples. Stability after this time period has not been validated. However, it should be noted that 
field fortifications in water and other matrices have shown acceptable recoveries at 100 and 
1000 ng/L for periods longer than 14 days. 

4 Methods - Analytical and Preparatory 

4.1 LC/MS/MS 
4.1.1 Sample Preparation for LC/MS/MS Analysis 

Water samples were initially treated with 200 uL of 250 mg/L sodium thiosulfate solution to 
remove residual chlorine. Solid phase extraction (SPE) was used to prepare the samples for 
LC/MS/MS analysis. A forty-milliliter portion of sample was transferred to a C18 SPE cartridge. 

The cartridge was eluted with 100% methanol. A 5 mL portion of methanol was collected for 
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analyss by LCMSMS. This treatment resuted in an eght10 Gonoentatnofte samples
porto analy.

412 Sample Analysis by LCMSMS.
10 HPLC,an aut of oxtactis nfciod and passed rough a liphase chromatographic
column, Based on the affity of to anal for he satonary pase n the coun eatve to
re quid mobla phaso, he anaes road fora characteris amount of ime. Foloning
HPLC separation, ESS provides a rapd and accuralo means for analyzing a wice ange of
organ compouncs, ncuing luorochemical. Eocirospray fs ganarly operated a ealvely
mid temperatures; malecuss are anzed, fagmented, and deleted. ons characteristic of
known fuorochemicais are observed and Quantiated against standards.

AHawot Packard HP1100 HPLC system coupled fo a Micromass Utima MSMS was usedto
analyze the sample exacts. Anayss was perlomod ushg selected roacton mondorng
(SRM). Samples wereextractedon 6/1201and 613101. Samples weroanalyzedby MSMS
between 61201 and 61501, Tho HPLC and MSHS metnods used for analysis and
instumentparameters canbe ound i Atachments 0.

5 Analysis

51 Calibration
A 7-poimt calbraton curve was analyzed al the beginning and end of ie analyical sequence
for the compounds of nerest. The caloration pons were prepared at 0 25, 50, 100, 250,
500, and 1000 nL (3p. Tho nstument response versus he concenteion was pitied for
ea pon. Use naa reression ih 1 wring. ho dope. -itept nd corti
coaficnt () and coaffcent of celominaion (7) were detemine. A calbraton curve is
accopiablo>0985(*20.970).
Calbration standards for MSIMS analysis wero pregared using the same SPE procadure used
for samples.
Calbraton check siardarc were analyzed parodia (every tice to fie sample rections)
throughout tho analysis sequence. Complance is oblaned ff the sandard anayts
concantations are wit +/-20%ofthe actal vale.
Fortho rsuls eporod hee, caivaton cir were mel.

52 Blanks
Exracton blanks were prepared and analyzed win every exvacion bach of samples The
extacion banksshouldnot have any target analytes present lofabove the concerto of
i lowevel calibration standard, For hase Sampes, he GKIcion Diankswere comdiant

Instrument biarks i the formof clean methanol solvent wore also analyzedaferavery hgh:
Jove calbration standard, and ater known high-level sample. Again, he banks shouk not
have any target anaes present al or above the lowlevel calbraton standard. For the
campsprosortod herd 1h instrument Danksarecompan.

53 Surrogates
Surrogate spies re not acomponars of taLCMSMSanaltcal method.

pacesors
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analysis by LC/MS/MS. This treatment resulted in an eight-fold concentration of the samples 
prior to analysis. 

4.1.2 Sample Analysis by LC/MS/MS 

In HPLC, an aliquot of extract is injected and passed through a liquid-phase chromatographic 
column. Based on the affinity of the analyte for the stationary phase in the column relative to 
the liquid mobile phase, the analyte is retained for a characteristic amount of time. Following 
HPLC separation, ES/MS provides a rapid and accurate means for analyzing a wi(~e range of 

organic compounds, including fluorochemicals. Electrospray is generally operated at relatively 
mild temperatures; molecules are ionized, fragmented, and detected. Ions characteristic of 
known fluorochemicals are observed and quantitated against standards. 

A Hewlett-Packard HP1100 HPLC system coupled to a Micromass Ultima MS/MS was used to 
analyze the sample extracts. Analysis was performed using selected reaction monitoring 
(SRM). Samples were extracted on 6/12/01and 6/13/01. Samples were analyzed by MS/MS 
between 6/12/01 and 6/15/01. The HPLC and MS/MS methods used for analysis and 
instrument parameters can be found in Attachments D. 

5 Analysis 

5.1 Calibration 
A 7-point calibration curve was analyzed at the beginning and end of the analytical sequence 
for the compounds of interest. The calibration points were prepared at 0, 25, 50, 100, 250, 
500, and 1000 ng/L (ppt). The instrument response versus the concentration was plotted for 
each point. Using linear regression with 1/x weighting, the slope, y-intercept and correlation 
coefficient (r) and coefficient of determination (r~) were determined. A calibration curve is 
acceptable if r >0.985 (r~ _> 0.970). 

Calibration standards for MS/MS analysis were prepared using the same SPE procedure used 
for samples. 

Calibration check standards were analyzed periodically (every three to five sample injections) 
throughout the analysis sequence. Compliance is obtained if the standard analyte 
concentrations are within +/-20% of the actual value. 

For the results reported here, calibration criteria were met. 

5.2 

5.3 

Blanks 
Extraction blanks were prepared and analyzed with every extraction batch of samples. The 
extraction blanks should not have any target analytes present at or above the concentration of 
the low-level calibration standard. For these samples, the extraction blanks were compliant. 

Instrument blanks in the form of clean methanol solvent were also analyzed after every high- 
level calibration standard, and after known hi~;h-level samples. Again, the blanks should not 
have any target analytes present at or above the low-level calibration standard. For the 
samples presented here the instrument blanks are compliant. 

Surrogates 
Surrogate spikes are not a component of the LC/MS/MS analytical method. 
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54 Matrix Spikes
Mati spies wero propared fo every ik samp at concantatons of S00 nolL for ezch
component of intrest. Sample PWFS contained forochomical resus at levels
onseerably higher than the spking amount, Mal spike covers aro Given fn Aachment
8
Field sphes were aiso prepared for al wator samples. Fidd spikes were prepared at
concentrationsof approximately 1000and 10000 gl. or each fk sample n adit, eld
Dink spieswere submited. lek} spk ccoveresare given 1Atachment

55 Duplicates
All fold samples were analyzed in dupicate. In addon, ik dpicates were lso colected
Fess210 venang wi thsamp fests 1 AtiachmentA

56 Laboratory Control Samples
Nil water was spiked wih all compound of inferest at 25 and 250 ng. Al compounds
Shoed recoveries betwoen 70 and 130% in each laboraiory conio) samp, Wh the
exceptionof PHAR n 1025ng.spkeexiacied0161301

57 Sample Related Comments
Thereareno othersamplerelated comments associated vith his sample st.

6 Data Summary

Please see AtachmentAfor  Getaded singofthe anal resus

7 Data/Sample Retention

Samples are disposodofonemonthafter th reportsissued less Olevissspecified. Al
clocionic data is archived on ratievablo media and hard copy reports are stored in dala
folders maintainedbyGente.

8 Attachments

81 AtachmontAResuts

82 Aachen:B:Mati SpikeRecoveries (ikian Laboratory Spikes)

83 AtachmentG: CrainofCustody
84 AtachmentD: LCMSMS Raw Anaical Daa

pacesors
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5.4 

5.5 

5.6 

5.7 

Matrix Spikes 
Matrix spikes were prepared for every field sample at concentrations of 500 ng/L for each 
component of interest. Sample PW#5 contained fluorochemical residuals at levels 
considerably higher than the spiking amount. Matrix spike recoveries are given in Attachment 
B. 

Field spikes were also prepared for all water samples. Field spikes were prepared at 
concentrations of approximately 1000 and 10000 ng/L for each field sample. In addition, field 
blar~k spikes were submitted. Field spike recoveries are given in Attachment B. 

Duplicates 
All field samples were analyzed in duplicate. In addition, fielci duplicates were also collected. 
I~esults are given along with the sample results in Attachment ~,. 

Laboratory Control Samples 
Milliq water was spiked with all compound of interest at 25 and 250 ng/L. All compounds 
showed recoveries between 70 and 130% in each laboratory control sample, which the 
exception of PHAA in the 25 ng/L spike extracted on 6/13/01. 

Sample Related Comments 
There are no other sample related comments associated with this sample set. 

6 Data Summary 

Please see Attachment A for a detailed listing of the analytical results. 

7 Data/Sample Retention 

Samples are disposed of one month after the report is issued unless otherwise specified. All 
electronic data is archived on retrievable media and hard copy reports are stored in data 
folders maintained by Centre. 

8 Attachments 

8.1 

8.2 

8.3 

8.4 

Attachment A: Results 

Attachment B: Matrix Spike Recoveries (Field and Laboratory Spikes) 

Attachment C: Chain of Custody 

Attachment D: LC/MS/MS Raw Analytical Data 

PAGE 4 0F5 
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Kevin J Lloyd, Vice President Date 
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Centre Analgtical 
Laboratories, Inc. 

3048 Research Drive, State College PA 16801 814-231-8032 FAX 814-231-1253 

Analytical Results Cottage Grove Potable Water Evaluation 

3M Sampte Identification PFOS (ng, q-) PFOA (ng/L) PFHS (ng/L) PHAA (ng/L) PFBS (ng/L) 

PW#2 NQ 491 NQ 14~. NQ 

PW#2 (laborator~ duplicate) NQ 473 NQ 131 NQ 

PW#2 (field duplicate) 27.7 577 NQ 134. NQ 

PW#3 N D 600 NQ 165 NQ 

PW#3 (taDoratory duplicate) ND 561 26.9 181 NQ 

PS#3 (field duplicate) ND 554 NQ 170 NQ 

PW#4 51.1 1170 49.7 261 33.2 

PW#4 (laDoratory duplicate) 52.9 1110 49.0 276 32.4 

PW#4 (field duplicate) 54.4 1180 45.0 209 29.6 

PW#5 10100 42500 2510 9160 7470 

PW#5 (laboratory duplicate) 9000 45700 2990 9470 101 O0 

PW#5 (field duplicate) 12700 56400 3410 10800 104(~0 

Field Blank Control #1 ND I~D ND I~D ND 

Field Blank Control #2 NQ F~D HD I~D ND 

Low Level Field Spike Control 832 621 887 812 777 

Mid Level Field Spike Centrol 8340 7160 7750 6670 6700 

Limit ef Detection (LOD) for the procedure is appoximately 2.5 ng/L for PFOS, PHAA and PFHS and 7.5 ng/L for PFOA and PFBS 

Limit cf Quantitation (LOQ) for the procedure is 25 ngJL for all compounds 

ND - Compound not detected 

NQ - Compound defected at a level between the LOD and LOQ. Result is not quar~tifiable. 

ND < LOD < NQ < LOQ 

AI"I’ORNEY-CLIENT PRIVILEGE-CONRDENTIAL 

Please refer to the reverse side for our standard terms and conditions. 
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Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery

Sample0:
Spiked Amount (nolL):

CrConconraion| osu Rosur citora
ght) (ng) {% Recovery) (Pass/Fail)
EE——Pros 0 w= Ex PASS

prox 2) ara as PASS
[prs tee pe a PASS
[Pras Tad a1 siz PASS
eras 278 Soa PH PASS

LowerRecovery Lime [75]
UpperRecoveryLimit
Note: Sample routs los than 25 ng. ar reported a NO inth resus seston as thy are
below ha lof quarto. Resuls ar Gv ii abo for rocovry calculations ony

1785.0007

Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery 

Sample ID: I PW#2 I 

Spiked Amount (ng/L): [ 500 I 

PFOS 
PFOA 
PFHS 

PHAA 
PFBS 

Sample 
Concentration 

(ng/L) 

24.1 

491 
18.2 

144 
7.78 

Matrix Spike 
Result 
(ng/L) 

Matrix Spike 
Result 

(% Recovery) 

486 
979 
460 

615 
504 

92.4 
97.6 
88.4 

94.2 
99.2 

Criteria 
(Pass / Fail) 

PASS 
PASS 
PASS 

PASS 
PASS 

Lower Recovery Limit: I 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 
below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 
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Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery

Sample 1:
Spiked Amount (ngiL):

SE ET
Concentration | Result Rosut Grtoria

Angi) (ng) (% Recovery) (Pass/Fail)
— 1 Tr[FFOS v Ei TG PASS

lproa a0 1000 800 PASS
rvs 107 a1 043 Pass
Has 165 os ees PASS
[pres 140 500 S80 Pass

Lower Recovery Limit

Upper Recovery Limit

Note: Sample results less than 25 ng/L are reported as NQ in he results section as they are
below the mit of quantitation. Resultsare given i tis table or recoverycalculations only.

1785.0008

Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery 

Sample ID: I    PW#3    I 

Spiked Amount (ng/L): I 500 I 

PFOS 

PFOA 
PFHS 

PHAA 
PFBS 

Sample 
Concentration 

(ng/L) 

0 
600 

19.7 

165 
14.0 

Matrix Spike 
Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

510 

1000 
491 

609 
504 

102.0 

80.0 

94.3 
88.8 

98.0 

Criteria 
(Pass / Fail) 

PASS 

PASS 

PASS 

PASS 
PASS 

Lower Recovery Limit: I 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 
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Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery

Sample 0:
Spiked Amount (gL):

Tampe |Wan Gove| Wan Soe
Concentration | Reson Result Crtera

(ng) (nglt) (% Recovery) (Pass/Fail)
EE I —

[FOS BH = 7 TASS
[pron To 1750 1240 PASS
lprris wr 26 1153 PASS
lpran 261 a4 1246 Pass
pros 2 = 1200 Pass

Lower Recovery mt: [75]
Upper Recovery Lim:
Note: Sample esuls less than 25 ngL are reported as NG.in ie resus section as they are
below he Ini ofquantaton. Resulsa gen n ys abefo recovery calcuiations on.

1785.0009

Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery 

Samp~o ~D: I    PW#4 
Spiked Amount (ng/L): I    500 

PFOS 
PFOA 
PFHS 

PHAA 

PFBS 

Sample 

Concentration 
(ng/L) 

51.1 

1170 
49.7 

261 

33.2 

Matrix Spike 

Result 
(rig/L) 

Matrix Spike 

Result 
(% Recovery) 

622 
1790 
626 

884 

633 

114,2 
124,0 
115.3 

124.6 

120.0 

Criteria 

(Pass / Fail) 

PASS 

PASS 
PASS 

PASS 
PASS 

Lower Recovery Limit: 1 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 
below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 
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Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery

‘Sample ID:

Spiked Amount (nglL):

Sample | WauwSphe| Wain Spe
Concentration | Rest Result Grieria

ol) (og) 4 Recovery) | (Pass Fail
rr[FOS T5700 To 0 PASS

pron 42500 46500 8200 FAIL
pris 2510 3180 1940 FAL
pias 8150 S230 140 FAIL
ess 7470 5780 2520 FAIL

Lover Recovery Limit:

Upper Recovery Limit
Note: Sample resus less than 25 ng. are reported as NQ i the fess section as they are
below the mi of Guantiation. Results re given in hs (abe for recovery calculations ony.

‘Sample concentration exceeds the spiking levelby greater than 10X

1785.0010

Attachment B: LC/MS/MS Laboratory Matrix Spike Recovery 

Sample ID: I PW#5 I 

Spiked Amount (ng/L): I 500 I 

PFOS 
PFOA 

PFHS 
PHAA 
PFBS 

Sample 

Concentration 
(ng/L) 

10100 

42500 

2510 
9160 
7470 

Matrix Spike 

Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

10500 

46600 

3480 
9230 
9780 

80.0 

820.0 
194.0 
14.0 

462.0 

Criteria 

(Pass / Fail) 

PASS 
FAIL 

FAIL 
FAI L 
FAIL 

Lower Recovery Limit: [ 70 I 

Upper Recovery Limit: [ 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 
below the limit of quantitation. Results are given in this table for recovery calculations only. 

Sample concentration exceeds the spiking level by greater than 10X 

ATTORNEY-CLIENT PRIVILEGE-CONROENTIAL 
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Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sample 1D:

Spiked Amount (ngL:

Same | Mam Se| WSs
Concentration| Result Fesut Crista

og) (og) CoRocovery | (pass Fai)
rrrT

Pros = 750 755 PASS
roa ast 1370 os Pass
pris 2 504 5 Pass
prusa 144 41 707 PASS
pres 778 70s cor FALL

LowerRecovery Limit
UpperRecoveryLimit

Note: Sample resus less than 25 nL are reported as NQ i he resus secon as thy are
below he mi of cuanitation. Resuls are given in tis table or recovery Clcuatons 0.

1785.0011

Attachment B: LC/MS/MS Field Matrix Spike Recovery 

Sample ID: I PW#2 

Spiked Amount (ng/L): I 1000 

PFOS 
PFOA 
PFHS 

PHAA 
PFBS 

Sample 

Concentration 
(rig/L) 

24.1 

491 
18.2 

144 
7.78 

Matrix Spike 

Result 

(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

790 
1370 
804 

941 
705 

76.6 

87.9 
78.6 

79.7 
69.7 

Criteria 

(Pass / Fail) 

PASS 
PASS 
PASS 

PASS 
FAIL 

Lower Recovery Limit: I 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ngtL are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 
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Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sample 0:
Spiked Amount (ng/L

Same] Var Soe| WemConcentration| Rest Rsk Gatora
ng) (ng) (% Recovery) (Pass/Fail)

EE —Pros eal TE TE RSS
pron aon e660 wr PASSores 182 e320 a0 Pass
Prins 14s 750 79 Pass
ros 278 0 io FAL

LowerRecovery Limit. [70]

Upper Rocorary Limit
Nota: Sampl resus es than 25 ngLar reported a5 NQ in th resus scion as hey re
below 0 iof quaitation. Results ae ive in 1s ale for recovery calculations ny.

1785.0012

Attachment B: LC/MS/MS Field Matrix Spike Recovery 

Sample ID: I PW#2 I 

Spiked Amount (ng/L): I 10000 I 

PFOS 
PF©A 
PFHS 

PHAA 
PFBS 

Sample 
Concentration 

(rig/L) 

24.1 

491 
18.2 

144 
7.78 

Matrix Spike 
Result 
(ng/L) 

Matrix Spike 
Result 

(% Recovery) 

10200 

8860 
8320 

7530 
6710 

101.8 

83.7 
83.0 

73.9 
67.0 

Criteria 
(Pass / Fail) 

PASS 

PASS 
PASS 

PASS 
FAIL 

Lower Recovery Limit: I 70 ] 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 

,qTTORNEY-CLIEILrF PRIVILEGE-CONFIDENTIAL 
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Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sompie 0
Spiked Amount (ngiL):

aE]CE [en|Concentration | Reso Resut crieria
ing) (9) CoRocovory) | (pass Fai
rrPROS T Tom TES PASS

pron a0 1450 50 PASS
pris 107 ss7 a7 Pass
prin 6s 1020 a5 PASS

Lower Recovery Limit: [75]
Upper Recovery Lit
Note: Sampe resus less than 25ngL are reported as NQ i he resus secon as they are
below helm of Quantiaon. Resulsa given n Ys aiefo recovery calculations ony.

ATTORNEY-CLIENT PRIVILEGE- CONFIDENTIAL
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Attachment B" LC/MS/MS Field Matrix Spike Recovery 

Sample ID: [ PW#3 I 

Spiked Amount (ng/L): I 1000 ] 

PFQS 
PFOA 
PFHS 
PHAA 

PFBS 

Sample 

Concentration 
(ng/L) 

0 
6OO 
19.7 
165 

14.0 

Matrix Spike 

Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

1080 
1450 
957 
1020 

838 

108.0 
85.0 
93.7 
85.5 

82.4 

Criteria 
(Pass / Fail) 

PASS 
PASS 
PASS 
PASS 

PASS 

Lower Recovery Limit: I 70 ] 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 
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Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sample 0:
Spiked Amount (ng1L):

Tope | Warne| Wa Sov
Gonceniation| Reson Resut Girona

rg) og) CiRocovery) | (pase Fai)
I—— —

Pros v TE 7 TASS
ron a0 8100 0 PASS
pris 107 7is0 7a PASS
rian 165 7090 wa FAL
res 140 asso os FAL

Lower Recovery int
Upper Racovary Li
Note: Sample tesuls less than25ngL are reported a3 NG. in he esuts section as they are
below te nit of cuanttation. Resulls a1 given in Ys abe fof covery Calcuaions ony.

1785.0014

Attachment B: LC/MS/MS Field Matrix Spike Recovery 

Sample ID: I PW#3 I 

Spiked Amount (ng/L): I 10000 I 

PFOS 
PFOA 
PFHS 

PHAA 
PFBS 

Sample 

Concentration 
(rig/L) 

0 
600 
19.7 

165 
14.0 

Matrix Spike 

Result 
(rig/L) 

Matrix Spike 

Result 
(% Recovery) 

9180 
8100 
7150 

7090 
6560 

91.8 
75.0 
71.3 

69.3 

65.5 

Criteria 

(Pass / Fail) 

PASS 
PASS 
PASS 

FAIL 
FAIL 

Lower Recovery Limit: I 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 
below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATI’ORNEY-CLIENT PRIVILEI E-CONFIBENTIAL 

1785.0014 



Attachment B: LC/MS/MS Field Matrix Spike Recovery

‘Sample10:
Spiked Amount (ng/L:

Sor We Se| VA Se
Concentration | Resch Resut Crier

(ng) ng) (% Recovery) (Pass/Fail)
— 1rTPros = 57 we Ze

pron 170 2180 110 FAL
rns ier 100 1050 Pass
Prins 21 1150 eo Pass
pres 2 os a pass

Lower Recovery Umit: [70]
UpperRecoveryLi:
Noe: Sample results ess than 25 gL. are reported as NO in the resus section as they are
below he li ofquantation. Resuls agiven in Ls taefo recovery calculations ony.

1785.0015

Attachment B: LC/MS/MS Field Matrix Spike Recovery 

Sample ID: 

Spiked Amount (ng/L): 

PFOS 

PFOA 
PFHS 
PHAA 

PFBS 

Sample 
Concentration 

(ng/L) 

51.1 

1170 
49.7 
261 

33.2 

Matrix Spike 
Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

947 

2480 
1100 
1150 

884 

89.6 

131.0 
105.0 

88.9 
85.1 

Criteria 
(Pass / Fail) 

PASS 
FAIL 

PASS 
PASS 

PASS 

Lower Recovery Limit: 

Upper Recovery Limit: 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATTORNEY-CLIENT PRIVILEGE-CONRI]ENTIAL 

1785.0015 



Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sample0:
Spiked Amount (191):

S| en SR| eSConcopmion| "nes Reon Goraog) Pot | oonecmoy | emir
1 1 1 1Pros = 7 Ts 7rox To 152% 1203 Pass

Pris 5 102% Toes PAsPra oar 0 ws Passres 2 S520 se Pass

LowerRecoveryLimit

UpperRecoveryLimit

Not: Sala est ss than 25 ra reprea5 NO nh resus econ ss hy aro
Seow og of cation. hesurs ro Gn neao rover Socios ony.

1785.0016

Attachment B" LC/MS/MS Field Matrix Spike Recovery 

Sample ID: I PW#4 I 

Spiked Amount (ng/L): I 10000 I 

PFOS 

PFOA 

PFHS 
PHAA 
PFBS 

Sample 
Concentration 

(rig/L) 

51.1 

1170 

49.7 
261 
33.2 

Matrix Spike 

Result 
(rig/L) 

Matrix Spike 
Result 

(% Recovery) 

10700 

13200 

10900 
£590 
8520 

106.5 

120.3 

108.5 
93.3 
84.9 

Criteria 

(Pass / Fail) 

PASS 
PASS 

PASS 
PASS 
PASS 

Lower Recovery Limit: [ 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATTORNEY-CLIENT PRIVILEGE-CONRDENTIAL 

1785.0016 



Attachment B: LC/MS/MS Field Matrix Spike Recovery

—
Spiked Amount (ng

Er Cl
Concunaion| Rost Rosut

(oo) fim) 4 Reaver
— TrroPros Tom Tom Two FATpron i250 7100 4600 FAL

ors 2510 py prove FAL
his ais 1210 2020 FAL
ros 7 10900 3430 FAL

LowerRecoveryLimit

Usper Recovery Li
Noto: Samp fouls os than 25 ng. ar report as NO nth resus secon asthyare
Selo a iit of Guantaton. Feouls ain i ns ale of covey CACUONS oly.
Samplo conceriaan coos he spinglveygreater than 10X

1785.0017

Attachment B" LC/MS/MS Field Matrix Spike Recovery 

Sample ID: I PW#5 I 

Spiked Amount (ng/L): I 1000 1 

PFOS 

PFOA 

PFHS 
PHAA 

PFBS 

Sample 

Concentration 
(ng/L) 

10100 

42500 

2510 
916o 

7470 

Matrix Spike 

Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

11900 
47100 

4390 
12100 

10900 

180.0 
460.0 

188.0 
294.0 

343.0 

Criteria 
(Pass/Fail) 

FAIL 

FAIL 

FAIL 
FAIL 

FAIL 

Lower Recovery Limit: I 70 I 

Upper Recovery Limit: I 130 I 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery caiculations only. 

Sample concentration exceeds the spiking level by greater than 10X 

A’I’rORNEY.CLIENT PR!VILEGE-CONFll]EI TIAL 

1785.0017 



Attachment B: LC/MS/MS Field Matrix Spike Recovery

Sample ID:

Spiked Amount (nt): [10000

Same | WavwSone| Warn Sone
Goncentation| Fesut Resut Ciera

ng (og) C4 Recovery) | (pass (Fai)
—1Tr

[FFos T5700 77% 750 PASS
pron 42500 62100 1960 FAL
Pris 2510 15100 1259 PASS
ras BE 21300 1214 PASS
peas 7470 20100 1823 FAIL

Lower Recovery Lit:

Upper Recovary Lint
Nota: Sample results less than 25 ngiL are reported as NQ i the resus section a they are
below thelimi of quantitation. Results ao Given in hs fable for recovery calcuaions only.

785.0018

Attachment B: LC/MS/MS Field Matrix Spike Recovery 

Sample ID: [    PW#5 

Spiked Amount (ng/L): I 10000 

PFOS 
PFOA 
PFHS 
PHAA 
PFBS 

Sample 

Concentration 
(ng/L) 

10100 
42500 

2510 

9160 
7470 

Matrix Spike 

Result 
(ng/L) 

Matrix Spike 

Result 
(% Recovery) 

21700 
62100 
15100 

21300 
20700 

116.0 
196.0 

125.9 

121.4 
132.3 

Criteria 

(Pass / Fail) 

PASS 
FAIL 

PASS 

PASS 
FAIL 

Lower Recovery Limit: [ 70 I 

Upper Recovery Limit: I 130 ] 

Note: Sample results less than 25 ng/L are reported as NQ in the results section as they are 

below the limit of quantitation. Results are given in this table for recovery calculations only. 

ATrORNEY-CUENT PRIVILEGE-CONRDENTIAL 

1785.0018 
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wan pete?IEAVIROWNENTALLABORATORYCONTRACT LABORATORY WORKORD BY SAMPLE
Pos Evontz Conan CENTRE

Requester: Gc, Mk A Project Dae Ds 1801Depa 455105 Por Leat os Luntbergfasion Pon Naber61.78.5631Do Reseed 6401 Eo Abe.BndcomProtDes am Bobet Evbion
Comments: Seif ooking fr: CHCHCS bone Acisd CHSC Sulphide

supoue: §/To)
ISump Number Semple Date__ sie pecrpon AvispeeBrisa STH FE SoeAnicos| ual Mhod CempmensLOS ons Fonts Sem wn
EmOFS
IRSEN fons Fev Som aor
ERT FR Te TRS
[BES owes ovasem sor
ETI OTT FWA edFe
BREN lov Lows sem sanETTFSRios in eos ComponesISSN ewsn Loui Sem won
BTR IT FSAen mtn vetea pa
LCMS_SCAN LCMS Scan LCMS Scan 61401
ETI OTF Tew Tee SpAeiitos” in tod Compan
LCMS_SCAN LEMS Scan LCMS Scan 6/1401
BOT FRRtie” pm wets CompassLOSS iovissam Louis sam wien
I—Neots ic Metad CommentsLARSON Lowen frre wen

EST PS DyAint ea wetaa ampsLERSN lose Lossom acon
DC
LOISoN oan Lois sem ann
EROPWR FSAmita ihcMend ComparesORSON Lowen Cos sen sant
ET

1785.0023

6/4/2001 

Project: E01-0812 

ATTORNEY-CLIENT PRIVILEGE-CONRDENTIAL 
3M ENVIRONMENTAL LABORATORY 

CONTRACT LABORATORY WORK ORDER BY SAMPLE 

Contract Lab(s): CENTRE 

Page 1 of 2 

Requester: Gaetz, Mark A 
Department: 452100 
Project Number: 

Date Received: 6/4/01 
Project Description: CG Potable Water Evaluation 

Project Due Date: 6/18/01 
Project Lead: James K. Lundberg 

Phone Number: 651-778-5631 
Email Address: jklundberg@mmm.com 

Comments: Specifically looking for: C4/C6/C8 Carboxylic Acids and C4/C6/C8 Sulphonic Acids. 

Ship Date: ~/d~O,] 

3M Sample Number Sampled Date Sample Description 

E01-0812-25297 6/1/01 PW#2 Sample 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25298 6/1/01 PW#2 Sample Dup 

Analysis Code Analytical Method Components 

LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25299 6/1/01 PW#2 Low Level Field Spike 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25300 6/1/01 PW#2 Mid Level Field Spike 

Analysis Code Analytical Method Components 
LCMS SCAN LCMS Scan LCMS Scan 

E01-0812-25301 6/1/01 PW#3 Sample 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25302 6/1/01 PW#3 Sample Dup 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25303 6/1/01 PW#3 Low Level Field Spike 

Analysis Code Analytical Method Components 

LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25304 6/1/01 PW#3 Mid Level Field Spike 

Analysis Code Analytical Method Components 

LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25305 6/1/01 PW#4 Sample 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25306 6/1/01 PW#4 Sample Dup 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25307 6/1/01 PW#4 Low Level Field Spike 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25308 6/1/’01 PW#-4 Mid Level Field Spike 

Analysis Code Analytical Method Components 
LCMS_SCAN LCMS Scan LCMS Scan 

E01-0812-25309 6/1/01 PW#5 Sample 

Analysis Due Date 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

6/14/01 

1785.0023 



awn ATT Page 20123M ENVIRONMENTAL LABORATORY
CONTRACT LABORATORY WORK ORDER BY SAMPLE.

Project: E0L-0812 Contract Labs): CENTRE.
suppue: JT0,

3 Sample Number_ Sampled Date __ Sample Description Ansyss Doe DateEOLORIzIs OT IW Spe bbe
cont)Anahas Cote Ansiyten) Method —
LMSSCAN LCMS Scan Lous sean o1ant
BLES OT  PWESeiDnAnais Code Ansytica Method Components
LOMSSCAN  Lomssean LOM Sean aot
EioEST OTT WET Teed Re
Anayss Coe: Amaia Methea Components
LCMSSCAN LOMS Scan LCMS Scan S101BLwEIsE ST PWR MAL Felis
Analysis Cade Anata Method Components
LOMSSCAN LCMS Sean LMS Sean 1401
EICORZSn OTT Fed BhE Comms 0TAnalysis Cote Anaiical Method Components
LOMSSCAN LoMS Sean LMS Sean rant
BLISSRBCon SeAnaisCode Ansiica Method ComponentsLONSSCAN LCMS Scan LOMS Seen 1401
EOLOSZESIs O01 Tow Level Feld Spike Comal SampleAnaisCoe Anaivieal Method ComponentsLCMS SCAN LOMS Sean LMS Seen 1401

EOTOSIZISSTG TOT Nd Level Fld Spe Compal Sample
AnaisCade AnabyticalMethod ComponentsLOMSSCAN LCSSean CMSScan 1401

1785.0024

6/4/2001 

Project: E01-0812 

3M Sample Number 

E01-0812-25309 
(cont.) 
Analysis Code 
LCMS SCAN 

E01-0812-25310 
Analysis Code 
LCMS SCAN 

E01-0812-25311 
Analysis Code 
LCMS SCAN 

E01-0812-25312 
Analysis Code 
LCMS SCAN 

E01-0812-25313 
Analysis Code 
LCMS SCAN 

E01-0812-25314 
Analysis Code 
LCMS SCAN 

E01-0812-25315 
Analysis Code 
LCMS SCAN 

E01-0812-25316 
Analysis Code 
LCMS SCAN 

ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 
3M ENVIRONMENTAL LABORATORY 

CONTRACT LABORATORY WORK ORDER BY SAMPLE 

Contract Lab(s): CENTP~ 

Sampled Date 
6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

6/1/01 

Analytical Method 

LCMS Scan 

Sample Description Analysis Due Date 
PW#5 Sample 

Components 

LCMS Scan 6/14/01 

PW#5 Sample Dup 

Components 

LCMS Scan 6/14/01 

PW#5 Low Level Field Spike 

Components 

LCMS Scan 6/14/01 

PW#5 Mid Level Field Spike 

Components 

LCMS Scan 6/14/01 

Field Blank Control Sample #01 

Components 

LCMS Scan 6/14/01 

Field Blank Control Sample #02 

Components 

LCMS Scan 6/14/01 

Low Level Field Spike Control Sample 

Components 

LCMS Scan 6/14/01 

Mid Level Field Spike Control Sample 

Components 

LCMS Scan 6/14/01 

Page 2 of 2 

1785.0024 



ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL

CATEAnal ticalLaboratories. Inc.
Aoraonies,I

eo Prone: 514) 221.802 Fax (814) 231-1283 1 (319) 231.1580

Sample “Condition Upon Receipt” Form .

Sponsor Prowcol E01=0812 a

Cenwre Sy# _O23-014

Date&Time Received _6/6/01 1/030_

ConditionofSamples __C= We? La = A

Temporary Storage Location __C=€. .

toitals&Date _Cno_(f0fol

wapbitis _Fed Ex P76 4350 2P6¢ _

QWORDproces login SumpleCondilononRece pos Sanary 17,2000

1785.0025 -

A’I’TORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 

~~ 
C~ntr~ Anaigtical Laboratories, Inc. 

3048 Research Drive     State College, PA 16801      www.centrelab.com 

Phone: (814) 231-8032             Fax: (814) 231-1253 or (814) 231-1580 

Sample "Condition Upon Receipt" Form 

Sponsor Protocol 

Centre Study 

Date & Time Received /03o 

Temporary Storage Location 

In[rials & Date 

Q:\WOKD"~procesa-iogin\SampkCondidononR~c~ipt.doc January 17, 2001/l 

1785.0025 
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ATTORNEY-CLIENT PRIVILEGE-CONFIDENTIAL 
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1785.0026 


