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Definitions/Glossary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Qualifiers

LCMS

Qualifier Description

Q One or more quality control criteria failed.

Qualifier

U Undetected at the Limit of Detection.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

E Result exceeded calibration range.

D The reported value is from a dilution.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Job Narrative
320-34072-1

Receipt 
The samples were received on 12/8/2017 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 1.4º C.

LCMS 
Method(s) 537 (modified): The first level standard from the initial calibration curve is used to evaluate the tune criteria.  The instrument 
mass windows are set at +/- 0.5amu; therefore, detection of the analyte serves as verification that the assigned mass is within +/- 0.5amu 
of the true value, which meets the DoD/DOE QSM tune criterion.

Method(s) 537 (modified): The concentration of Perfluorooctanoic acid (PFOA) associated with the following sample exceeded the 
instrument calibration range: TP-PFC-024-TPI (320-34072-1).  This analyte has been qualified; however, the peak did not saturate the 
instrument detector. A 10X dilution will be performed and that data will be reported as the primary data.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for 13C5 PFPeA the following 
sample: TP-PFC-024-TPI (320-34072-1). A confirmation run of this sample confirmed the high IDA recovery. Quantitation by isotope 
dilution generally precludes any adverse effect on data quality due to elevated IDA recoveries.

Method(s) 537 (modified): The following sample was diluted to bring the concentration of Perfluorooctanoic acid (PFOA) within the 
calibration range: TP-PFC-024-TPI (320-34072-1).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep 
Method(s) 3535: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 
preparation batch 320-199444.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-024-TPI Lab Sample ID: 320-34072-1

Perfluorobutanoic acid (PFBA)

LOQ

2.0 ng/L

DL

0.35

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA177 537 (modified)

Perfluoropentanoic acid (PFPeA) 2.0 ng/L0.49 Total/NA1190 537 (modified)

Perfluorohexanoic acid (PFHxA) 4.0 ng/L0.58 Total/NA1340 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L0.25 Total/NA173 537 (modified)

Perfluorooctanoic acid (PFOA) 4.0 ng/L0.85 Total/NA11200 M E 537 (modified)

Perfluorononanoic acid (PFNA) 2.0 ng/L0.27 Total/NA12.7 537 (modified)

Perfluorodecanoic acid (PFDA) 2.0 ng/L0.31 Total/NA10.79 J 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 2.0 ng/L0.30 Total/NA150 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.30 Total/NA1370 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

2.0 ng/L0.30 Total/NA16.5 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 4.0 ng/L0.54 Total/NA1350 M 537 (modified)

Perfluorobutanoic acid (PFBA) - DL 20 ng/L3.5 Total/NA1074 D 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 20 ng/L4.9 Total/NA10200 D 537 (modified)

Perfluorohexanoic acid (PFHxA) - DL 40 ng/L5.8 Total/NA10350 D 537 (modified)

Perfluoroheptanoic acid (PFHpA) - DL 20 ng/L2.5 Total/NA1072 D 537 (modified)

Perfluorooctanoic acid (PFOA) - DL 40 ng/L8.5 Total/NA101700 D M 537 (modified)

Perfluorobutanesulfonic acid (PFBS) - 

DL

20 ng/L3.0 Total/NA1051 D 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 

- DL

20 ng/L3.0 Total/NA10420 D 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS) - DL

20 ng/L3.0 Total/NA108.8 J D 537 (modified)

Perfluorooctanesulfonic acid (PFOS) - 

DL

40 ng/L5.4 Total/NA10360 D 537 (modified)

Client Sample ID: TP-PFC-024-MID-CARBON Lab Sample ID: 320-34072-2

Perfluorobutanoic acid (PFBA)

LOQ

2.0 ng/L

DL

0.35

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1M140 537 (modified)

Perfluoropentanoic acid (PFPeA) 2.0 ng/L0.48 Total/NA1120 537 (modified)

Perfluorohexanoic acid (PFHxA) 3.9 ng/L0.57 Total/NA134 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L0.25 Total/NA10.50 J M 537 (modified)

Perfluorooctanoic acid (PFOA) 3.9 ng/L0.84 Total/NA14.2 M 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 2.0 ng/L0.30 Total/NA10.59 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.30 Total/NA10.51 J 537 (modified)

Client Sample ID: TP-PFC-024-TPE Lab Sample ID: 320-34072-3

Perfluorobutanoic acid (PFBA)

LOQ

2.0 ng/L

DL

0.35

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1140 537 (modified)

Perfluoropentanoic acid (PFPeA) 2.0 ng/L0.49 Total/NA172 537 (modified)

Perfluorohexanoic acid (PFHxA) 4.0 ng/L0.58 Total/NA113 537 (modified)

Perfluorotetradecanoic acid (PFTeA) 2.0 ng/L0.29 Total/NA10.80 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.30 Total/NA10.30 J 537 (modified)

Perfluorooctane Sulfonamide (FOSA) 2.0 ng/L0.35 Total/NA10.37 J 537 (modified)

Client Sample ID: TP-PFC-024-TPE-D Lab Sample ID: 320-34072-4

Perfluorobutanoic acid (PFBA)

LOQ

2.0 ng/L

DL

0.34

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1M140 537 (modified)

Perfluoropentanoic acid (PFPeA) 2.0 ng/L0.48 Total/NA176 537 (modified)

TestAmerica Sacramento

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-024-TPE-D (Continued) Lab Sample ID: 320-34072-4

Perfluorohexanoic acid (PFHxA)

LOQ

3.9 ng/L

DL

0.57

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA113 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 2.0 ng/L0.29 Total/NA10.29 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.29 Total/NA10.35 J 537 (modified)

TestAmerica Sacramento

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID: 320-34072-1Client Sample ID: TP-PFC-024-TPI
Matrix: WaterDate Collected: 12/07/17 10:00

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances
LOQ DL

Perfluorobutanoic acid (PFBA) 77 2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.49 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluoropentanoic acid (PFPeA) 190

4.0 0.58 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorohexanoic acid (PFHxA) 340

2.0 0.25 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluoroheptanoic acid (PFHpA) 73

4.0 0.85 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorooctanoic acid (PFOA) 1200 M E

2.0 0.27 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorononanoic acid (PFNA) 2.7

2.0 0.31 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorodecanoic acid (PFDA) 0.79 J

4.0 1.1 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluoroundecanoic acid (PFUnA) 3.0 U

4.0 0.55 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorododecanoic acid (PFDoA) 2.0 U

4.0 1.3 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorotridecanoic Acid (PFTriA) 3.0 U

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorotetradecanoic acid (PFTeA) 1.0 U

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorobutanesulfonic acid 
(PFBS)

50

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorohexanesulfonic acid 
(PFHxS)

370

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluoroheptanesulfonic Acid 
(PFHpS)

6.5

4.0 0.54 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorooctanesulfonic acid 
(PFOS)

350 M

2.0 0.32 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorodecanesulfonic acid (PFDS) 1.0 U

2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:06 1Perfluorooctane Sulfonamide (FOSA) 1.0 U

13C8 FOSA 132 25 - 150 12/12/17 08:28 12/12/17 22:06 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFBA 135 12/12/17 08:28 12/12/17 22:06 125 - 150

13C2 PFHxA 132 12/12/17 08:28 12/12/17 22:06 125 - 150

13C4 PFOA 109 12/12/17 08:28 12/12/17 22:06 125 - 150

13C5 PFNA 136 12/12/17 08:28 12/12/17 22:06 125 - 150

13C2 PFDA 139 12/12/17 08:28 12/12/17 22:06 125 - 150

13C2 PFUnA 134 12/12/17 08:28 12/12/17 22:06 125 - 150

13C2 PFDoA 128 12/12/17 08:28 12/12/17 22:06 125 - 150

18O2 PFHxS 131 12/12/17 08:28 12/12/17 22:06 125 - 150

13C4 PFOS 137 12/12/17 08:28 12/12/17 22:06 125 - 150

13C2-PFTeDA 144 12/12/17 08:28 12/12/17 22:06 125 - 150

13C4-PFHpA 128 12/12/17 08:28 12/12/17 22:06 125 - 150

13C5 PFPeA 156 Q 12/12/17 08:28 12/12/17 22:06 125 - 150

13C3-PFBS 148 12/12/17 08:28 12/12/17 22:06 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
LOQ DL

Perfluorobutanoic acid (PFBA) 74 D 20 3.5 ng/L 12/12/17 08:28 12/13/17 15:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 4.9 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluoropentanoic acid (PFPeA) 200 D

40 5.8 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorohexanoic acid (PFHxA) 350 D

20 2.5 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluoroheptanoic acid (PFHpA) 72 D

40 8.5 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorooctanoic acid (PFOA) 1700 D M

20 2.7 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorononanoic acid (PFNA) 10 U

20 3.1 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorodecanoic acid (PFDA) 10 U

40 11 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluoroundecanoic acid (PFUnA) 30 U

40 5.5 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorododecanoic acid (PFDoA) 20 U

40 13 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorotridecanoic Acid (PFTriA) 30 U

20 2.9 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorotetradecanoic acid (PFTeA) 10 U

TestAmerica Sacramento
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Client Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID: 320-34072-1Client Sample ID: TP-PFC-024-TPI
Matrix: WaterDate Collected: 12/07/17 10:00

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances - DL (Continued)
LOQ DL

Perfluorobutanesulfonic acid 
(PFBS)

51 D 20 3.0 ng/L 12/12/17 08:28 12/13/17 15:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 3.0 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorohexanesulfonic acid 
(PFHxS)

420 D

20 3.0 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluoroheptanesulfonic Acid 
(PFHpS)

8.8 J D

40 5.4 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorooctanesulfonic acid 
(PFOS)

360 D

20 3.2 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorodecanesulfonic acid (PFDS) 10 U

20 3.5 ng/L 12/12/17 08:28 12/13/17 15:11 10Perfluorooctane Sulfonamide (FOSA) 10 U

13C8 FOSA 101 25 - 150 12/12/17 08:28 12/13/17 15:11 10

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFBA 114 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C2 PFHxA 110 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C4 PFOA 109 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C5 PFNA 105 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C2 PFDA 102 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C2 PFUnA 102 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C2 PFDoA 101 12/12/17 08:28 12/13/17 15:11 1025 - 150

18O2 PFHxS 111 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C4 PFOS 104 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C2-PFTeDA 98 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C4-PFHpA 113 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C5 PFPeA 114 12/12/17 08:28 12/13/17 15:11 1025 - 150

13C3-PFBS 110 12/12/17 08:28 12/13/17 15:11 1025 - 150

Lab Sample ID: 320-34072-2Client Sample ID: TP-PFC-024-MID-CARBON
Matrix: WaterDate Collected: 12/07/17 09:40

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances
LOQ DL

Perfluorobutanoic acid (PFBA) 140 M 2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.48 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluoropentanoic acid (PFPeA) 120

3.9 0.57 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorohexanoic acid (PFHxA) 34

2.0 0.25 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluoroheptanoic acid (PFHpA) 0.50 J M

3.9 0.84 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorooctanoic acid (PFOA) 4.2 M

2.0 0.27 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorononanoic acid (PFNA) 0.99 U

2.0 0.31 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorodecanoic acid (PFDA) 0.99 U

3.9 1.1 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluoroundecanoic acid (PFUnA) 3.0 U

3.9 0.54 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorododecanoic acid (PFDoA) 2.0 U

3.9 1.3 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorotridecanoic Acid (PFTriA) 3.0 U

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorotetradecanoic acid (PFTeA) 0.99 U

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorobutanesulfonic acid 
(PFBS)

0.59 J

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorohexanesulfonic acid 
(PFHxS)

0.51 J

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluoroheptanesulfonic Acid 

(PFHpS)

0.99 U

3.9 0.53 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorooctanesulfonic acid (PFOS) 2.0 U

2.0 0.32 ng/L 12/12/17 08:28 12/12/17 22:14 1Perfluorodecanesulfonic acid (PFDS) 0.99 U

TestAmerica Sacramento

Page 9 of 897



Client Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID: 320-34072-2Client Sample ID: TP-PFC-024-MID-CARBON
Matrix: WaterDate Collected: 12/07/17 09:40

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
LOQ DL

Perfluorooctane Sulfonamide (FOSA) 0.99 U 2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

13C8 FOSA 101 25 - 150 12/12/17 08:28 12/12/17 22:14 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFBA 113 12/12/17 08:28 12/12/17 22:14 125 - 150

13C2 PFHxA 108 12/12/17 08:28 12/12/17 22:14 125 - 150

13C4 PFOA 108 12/12/17 08:28 12/12/17 22:14 125 - 150

13C5 PFNA 109 12/12/17 08:28 12/12/17 22:14 125 - 150

13C2 PFDA 106 12/12/17 08:28 12/12/17 22:14 125 - 150

13C2 PFUnA 102 12/12/17 08:28 12/12/17 22:14 125 - 150

13C2 PFDoA 100 12/12/17 08:28 12/12/17 22:14 125 - 150

18O2 PFHxS 106 12/12/17 08:28 12/12/17 22:14 125 - 150

13C4 PFOS 107 12/12/17 08:28 12/12/17 22:14 125 - 150

13C2-PFTeDA 123 12/12/17 08:28 12/12/17 22:14 125 - 150

13C4-PFHpA 110 12/12/17 08:28 12/12/17 22:14 125 - 150

13C5 PFPeA 112 12/12/17 08:28 12/12/17 22:14 125 - 150

13C3-PFBS 101 12/12/17 08:28 12/12/17 22:14 125 - 150

Lab Sample ID: 320-34072-3Client Sample ID: TP-PFC-024-TPE
Matrix: WaterDate Collected: 12/07/17 09:45

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances
LOQ DL

Perfluorobutanoic acid (PFBA) 140 2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.49 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluoropentanoic acid (PFPeA) 72

4.0 0.58 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorohexanoic acid (PFHxA) 13

2.0 0.25 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluoroheptanoic acid (PFHpA) 1.0 U M

4.0 0.85 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorooctanoic acid (PFOA) 2.0 U M

2.0 0.27 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorononanoic acid (PFNA) 1.0 U

2.0 0.31 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorodecanoic acid (PFDA) 1.0 U

4.0 1.1 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluoroundecanoic acid (PFUnA) 3.0 U

4.0 0.55 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorododecanoic acid (PFDoA) 2.0 U

4.0 1.3 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorotridecanoic Acid (PFTriA) 3.0 U

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorotetradecanoic acid 
(PFTeA)

0.80 J

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorobutanesulfonic acid (PFBS) 1.0 U

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorohexanesulfonic acid 
(PFHxS)

0.30 J

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluoroheptanesulfonic Acid 

(PFHpS)

1.0 U

4.0 0.54 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorooctanesulfonic acid (PFOS) 2.0 U

2.0 0.32 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorodecanesulfonic acid (PFDS) 1.0 U

2.0 0.35 ng/L 12/12/17 08:28 12/12/17 22:22 1Perfluorooctane Sulfonamide 
(FOSA)

0.37 J

13C8 FOSA 105 25 - 150 12/12/17 08:28 12/12/17 22:22 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFBA 116 12/12/17 08:28 12/12/17 22:22 125 - 150

13C2 PFHxA 107 12/12/17 08:28 12/12/17 22:22 125 - 150

13C4 PFOA 106 12/12/17 08:28 12/12/17 22:22 125 - 150

13C5 PFNA 114 12/12/17 08:28 12/12/17 22:22 125 - 150
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Client Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID: 320-34072-3Client Sample ID: TP-PFC-024-TPE
Matrix: WaterDate Collected: 12/07/17 09:45

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

13C2 PFDA 109 25 - 150 12/12/17 08:28 12/12/17 22:22 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFUnA 107 12/12/17 08:28 12/12/17 22:22 125 - 150

13C2 PFDoA 103 12/12/17 08:28 12/12/17 22:22 125 - 150

18O2 PFHxS 108 12/12/17 08:28 12/12/17 22:22 125 - 150

13C4 PFOS 107 12/12/17 08:28 12/12/17 22:22 125 - 150

13C2-PFTeDA 132 12/12/17 08:28 12/12/17 22:22 125 - 150

13C4-PFHpA 112 12/12/17 08:28 12/12/17 22:22 125 - 150

13C5 PFPeA 111 12/12/17 08:28 12/12/17 22:22 125 - 150

13C3-PFBS 108 12/12/17 08:28 12/12/17 22:22 125 - 150

Lab Sample ID: 320-34072-4Client Sample ID: TP-PFC-024-TPE-D
Matrix: WaterDate Collected: 12/07/17 00:00

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances
LOQ DL

Perfluorobutanoic acid (PFBA) 140 M 2.0 0.34 ng/L 12/12/17 08:28 12/12/17 22:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.48 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluoropentanoic acid (PFPeA) 76

3.9 0.57 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorohexanoic acid (PFHxA) 13

2.0 0.25 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluoroheptanoic acid (PFHpA) 0.98 U M

3.9 0.83 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorooctanoic acid (PFOA) 2.0 U M

2.0 0.27 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorononanoic acid (PFNA) 0.98 U

2.0 0.30 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorodecanoic acid (PFDA) 0.98 U

3.9 1.1 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluoroundecanoic acid (PFUnA) 2.9 U

3.9 0.54 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorododecanoic acid (PFDoA) 2.0 U

3.9 1.3 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorotridecanoic Acid (PFTriA) 2.9 U

2.0 0.28 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorotetradecanoic acid (PFTeA) 0.98 U

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorobutanesulfonic acid 
(PFBS)

0.29 J

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorohexanesulfonic acid 
(PFHxS)

0.35 J

2.0 0.29 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluoroheptanesulfonic Acid 

(PFHpS)

0.98 U

3.9 0.53 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorooctanesulfonic acid (PFOS) 2.0 U

2.0 0.31 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorodecanesulfonic acid (PFDS) 0.98 U

2.0 0.34 ng/L 12/12/17 08:28 12/12/17 22:29 1Perfluorooctane Sulfonamide (FOSA) 0.98 U

13C8 FOSA 107 25 - 150 12/12/17 08:28 12/12/17 22:29 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFBA 114 12/12/17 08:28 12/12/17 22:29 125 - 150

13C2 PFHxA 113 12/12/17 08:28 12/12/17 22:29 125 - 150

13C4 PFOA 108 12/12/17 08:28 12/12/17 22:29 125 - 150

13C5 PFNA 110 12/12/17 08:28 12/12/17 22:29 125 - 150

13C2 PFDA 111 12/12/17 08:28 12/12/17 22:29 125 - 150

13C2 PFUnA 110 12/12/17 08:28 12/12/17 22:29 125 - 150

13C2 PFDoA 100 12/12/17 08:28 12/12/17 22:29 125 - 150

18O2 PFHxS 110 12/12/17 08:28 12/12/17 22:29 125 - 150

13C4 PFOS 105 12/12/17 08:28 12/12/17 22:29 125 - 150

13C2-PFTeDA 127 12/12/17 08:28 12/12/17 22:29 125 - 150

13C4-PFHpA 108 12/12/17 08:28 12/12/17 22:29 125 - 150

13C5 PFPeA 109 12/12/17 08:28 12/12/17 22:29 125 - 150
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Client Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID: 320-34072-4Client Sample ID: TP-PFC-024-TPE-D
Matrix: WaterDate Collected: 12/07/17 00:00

Date Received: 12/08/17 10:15

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

13C3-PFBS 107 25 - 150 12/12/17 08:28 12/12/17 22:29 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Default Detection Limits
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-34072-1
Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances
Prep: 3535

2.0Perfluorobutanesulfonic acid (PFBS) ng/L

Analyte Units MethodDLLOQ

0.30 537 (modified)

2.0Perfluorobutanoic acid (PFBA) ng/L0.35 537 (modified)

2.0Perfluorodecanesulfonic acid (PFDS) ng/L0.32 537 (modified)

2.0Perfluorodecanoic acid (PFDA) ng/L0.31 537 (modified)

4.0Perfluorododecanoic acid (PFDoA) ng/L0.55 537 (modified)

2.0Perfluoroheptanesulfonic Acid (PFHpS) ng/L0.30 537 (modified)

2.0Perfluoroheptanoic acid (PFHpA) ng/L0.25 537 (modified)

2.0Perfluorohexanesulfonic acid (PFHxS) ng/L0.30 537 (modified)

4.0Perfluorohexanoic acid (PFHxA) ng/L0.58 537 (modified)

2.0Perfluorononanoic acid (PFNA) ng/L0.27 537 (modified)

2.0Perfluorooctane Sulfonamide (FOSA) ng/L0.35 537 (modified)

4.0Perfluorooctanesulfonic acid (PFOS) ng/L0.54 537 (modified)

4.0Perfluorooctanoic acid (PFOA) ng/L0.85 537 (modified)

2.0Perfluoropentanoic acid (PFPeA) ng/L0.49 537 (modified)

2.0Perfluorotetradecanoic acid (PFTeA) ng/L0.29 537 (modified)

4.0Perfluorotridecanoic Acid (PFTriA) ng/L1.3 537 (modified)

4.0Perfluoroundecanoic acid (PFUnA) ng/L1.1 537 (modified)
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Isotope Dilution Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFOSA PFBA PFHxA PFOA PFNA PFDA PFUnA PFDoA

132 135 132 109 136 139 134 128320-34072-1

Percent Isotope Dilution Recovery (Acceptance Limits)

TP-PFC-024-TPI

101 114 110 105109 102 102 101320-34072-1 - DL TP-PFC-024-TPI

101 113 108 109108 106 102 100320-34072-2 TP-PFC-024-MID-CARBON

105 116 107 114106 109 107 103320-34072-3 TP-PFC-024-TPE

107 114 113 110108 111 110 100320-34072-4 TP-PFC-024-TPE-D

103 115 M 107 111110 113 110 111LCS 320-199444/2-A Lab Control Sample

96 108 M 104 106103 113 102 98LCSD 320-199444/3-A Lab Control Sample Dup

110 120 M 114 115112 121 110 109MB 320-199444/1-A Method Blank

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFHxS PFOS PFTDA PFHpA PFPeA 13C3-PFBS

131 137 144 128 156 Q 148320-34072-1

Percent Isotope Dilution Recovery (Acceptance Limits)

TP-PFC-024-TPI

111 104 98 114113 110320-34072-1 - DL TP-PFC-024-TPI

106 107 123 112110 101320-34072-2 TP-PFC-024-MID-CARBON

108 107 132 111112 108320-34072-3 TP-PFC-024-TPE

110 105 127 109108 107320-34072-4 TP-PFC-024-TPE-D

108 105 126 111108 106LCS 320-199444/2-A Lab Control Sample

105 106 115 104107 105LCSD 320-199444/3-A Lab Control Sample Dup

118 117 126 115119 117MB 320-199444/1-A Method Blank

Surrogate Legend

PFOSA = 13C8 FOSA

PFBA = 13C4 PFBA

PFHxA = 13C2 PFHxA

PFOA = 13C4 PFOA

PFNA = 13C5 PFNA

PFDA = 13C2 PFDA

PFUnA = 13C2 PFUnA

PFDoA = 13C2 PFDoA

PFHxS = 18O2 PFHxS

PFOS = 13C4 PFOS

PFTDA = 13C2-PFTeDA

PFHpA = 13C4-PFHpA

PFPeA = 13C5 PFPeA

13C3-PFBS = 13C3-PFBS
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QC Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances

Client Sample ID: Method BlankLab Sample ID: MB 320-199444/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 199646 Prep Batch: 199444

LOQ DL

Perfluorobutanoic acid (PFBA) 1.0 U 2.0 0.35 ng/L 12/12/17 08:28 12/12/17 21:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1.0 U 0.492.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluoropentanoic acid (PFPeA)

2.0 U 0.584.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorohexanoic acid (PFHxA)

1.0 U 0.252.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluoroheptanoic acid (PFHpA)

2.0 U M 0.854.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorooctanoic acid (PFOA)

1.0 U 0.272.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorononanoic acid (PFNA)

1.0 U 0.312.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorodecanoic acid (PFDA)

3.0 U 1.14.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluoroundecanoic acid (PFUnA)

2.0 U 0.554.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorododecanoic acid (PFDoA)

3.0 U 1.34.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorotridecanoic Acid (PFTriA)

1.0 U 0.292.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorotetradecanoic acid (PFTeA)

1.0 U 0.302.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorobutanesulfonic acid (PFBS)

1.0 U 0.302.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorohexanesulfonic acid (PFHxS)

1.0 U 0.302.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluoroheptanesulfonic Acid 

(PFHpS)
2.0 U 0.544.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorooctanesulfonic acid (PFOS)

1.0 U 0.322.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorodecanesulfonic acid (PFDS)

1.0 U 0.352.0 ng/L 12/12/17 08:28 12/12/17 21:42 1Perfluorooctane Sulfonamide (FOSA)

13C8 FOSA 110 25 - 150 12/12/17 21:42 1

MB MB

Isotope Dilution

12/12/17 08:28

Dil FacPrepared AnalyzedQualifier Limits%Recovery

120 M 12/12/17 08:28 12/12/17 21:42 113C4 PFBA 25 - 150

114 12/12/17 08:28 12/12/17 21:42 113C2 PFHxA 25 - 150

112 12/12/17 08:28 12/12/17 21:42 113C4 PFOA 25 - 150

115 12/12/17 08:28 12/12/17 21:42 113C5 PFNA 25 - 150

121 12/12/17 08:28 12/12/17 21:42 113C2 PFDA 25 - 150

110 12/12/17 08:28 12/12/17 21:42 113C2 PFUnA 25 - 150

109 12/12/17 08:28 12/12/17 21:42 113C2 PFDoA 25 - 150

118 12/12/17 08:28 12/12/17 21:42 118O2 PFHxS 25 - 150

117 12/12/17 08:28 12/12/17 21:42 113C4 PFOS 25 - 150

126 12/12/17 08:28 12/12/17 21:42 113C2-PFTeDA 25 - 150

119 12/12/17 08:28 12/12/17 21:42 113C4-PFHpA 25 - 150

115 12/12/17 08:28 12/12/17 21:42 113C5 PFPeA 25 - 150

117 12/12/17 08:28 12/12/17 21:42 113C3-PFBS 25 - 150

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-199444/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 199646 Prep Batch: 199444

Perfluorobutanoic acid (PFBA) 40.0 40.8 M ng/L 102 89 - 128

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Perfluoropentanoic acid (PFPeA) 40.0 36.7 ng/L 92 66 - 136

Perfluorohexanoic acid (PFHxA) 40.0 39.5 ng/L 99 86 - 126

Perfluoroheptanoic acid (PFHpA) 40.0 41.6 ng/L 104 89 - 127

Perfluorooctanoic acid (PFOA) 40.0 36.6 ng/L 91 80 - 120

Perfluorononanoic acid (PFNA) 40.0 38.7 ng/L 97 77 - 137

Perfluorodecanoic acid (PFDA) 40.0 39.7 ng/L 99 84 - 123

Perfluoroundecanoic acid 

(PFUnA)

40.0 33.2 ng/L 83 73 - 122
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QC Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-199444/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 199646 Prep Batch: 199444

Perfluorododecanoic acid 

(PFDoA)

40.0 36.9 ng/L 92 82 - 122

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Perfluorotridecanoic Acid 

(PFTriA)

40.0 42.1 ng/L 105 56 - 163

Perfluorotetradecanoic acid 

(PFTeA)

40.0 37.5 ng/L 94 66 - 120

Perfluorobutanesulfonic acid 

(PFBS)

35.4 38.2 ng/L 108 88 - 130

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 36.1 ng/L 99 87 - 126

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 40.6 ng/L 107 92 - 135

Perfluorooctanesulfonic acid 

(PFOS)

37.1 38.3 ng/L 103 83 - 126

Perfluorodecanesulfonic acid 

(PFDS)

38.6 38.3 ng/L 99 80 - 129

Perfluorooctane Sulfonamide 

(FOSA)

40.0 42.3 ng/L 106 91 - 133

13C8 FOSA 25 - 150

Isotope Dilution

103

LCS LCS

Qualifier Limits%Recovery

115 M13C4 PFBA 25 - 150

10713C2 PFHxA 25 - 150

11013C4 PFOA 25 - 150

11113C5 PFNA 25 - 150

11313C2 PFDA 25 - 150

11013C2 PFUnA 25 - 150

11113C2 PFDoA 25 - 150

10818O2 PFHxS 25 - 150

10513C4 PFOS 25 - 150

12613C2-PFTeDA 25 - 150

10813C4-PFHpA 25 - 150

11113C5 PFPeA 25 - 150

10613C3-PFBS 25 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-199444/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 199646 Prep Batch: 199444

Perfluorobutanoic acid (PFBA) 40.0 41.8 M ng/L 105 89 - 128 3 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Perfluoropentanoic acid (PFPeA) 40.0 38.4 ng/L 96 66 - 136 4 30

Perfluorohexanoic acid (PFHxA) 40.0 38.1 ng/L 95 86 - 126 3 30

Perfluoroheptanoic acid (PFHpA) 40.0 39.2 ng/L 98 89 - 127 6 30

Perfluorooctanoic acid (PFOA) 40.0 38.0 ng/L 95 80 - 120 4 30

Perfluorononanoic acid (PFNA) 40.0 39.8 ng/L 99 77 - 137 3 30

Perfluorodecanoic acid (PFDA) 40.0 39.6 ng/L 99 84 - 123 0 30

Perfluoroundecanoic acid 

(PFUnA)

40.0 35.9 ng/L 90 73 - 122 8 30

Perfluorododecanoic acid 

(PFDoA)

40.0 42.4 ng/L 106 82 - 122 14 30
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QC Sample Results
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-199444/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 199646 Prep Batch: 199444

Perfluorotridecanoic Acid 

(PFTriA)

40.0 48.8 ng/L 122 56 - 163 15 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Perfluorotetradecanoic acid 

(PFTeA)

40.0 39.1 ng/L 98 66 - 120 4 30

Perfluorobutanesulfonic acid 

(PFBS)

35.4 36.8 ng/L 104 88 - 130 4 30

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 35.2 ng/L 97 87 - 126 2 30

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 37.8 ng/L 99 92 - 135 7 30

Perfluorooctanesulfonic acid 

(PFOS)

37.1 36.4 M ng/L 98 83 - 126 5 30

Perfluorodecanesulfonic acid 

(PFDS)

38.6 34.5 ng/L 89 80 - 129 10 30

Perfluorooctane Sulfonamide 

(FOSA)

40.0 42.5 ng/L 106 91 - 133 0 30

13C8 FOSA 25 - 150

Isotope Dilution

96

LCSD LCSD

Qualifier Limits%Recovery

108 M13C4 PFBA 25 - 150

10413C2 PFHxA 25 - 150

10313C4 PFOA 25 - 150

10613C5 PFNA 25 - 150

11313C2 PFDA 25 - 150

10213C2 PFUnA 25 - 150

9813C2 PFDoA 25 - 150

10518O2 PFHxS 25 - 150

10613C4 PFOS 25 - 150

11513C2-PFTeDA 25 - 150

10713C4-PFHpA 25 - 150

10413C5 PFPeA 25 - 150

10513C3-PFBS 25 - 150

TestAmerica Sacramento
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QC Association Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

LCMS

Prep Batch: 199444

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3535320-34072-1 TP-PFC-024-TPI Total/NA

Water 3535320-34072-1 - DL TP-PFC-024-TPI Total/NA

Water 3535320-34072-2 TP-PFC-024-MID-CARBON Total/NA

Water 3535320-34072-3 TP-PFC-024-TPE Total/NA

Water 3535320-34072-4 TP-PFC-024-TPE-D Total/NA

Water 3535MB 320-199444/1-A Method Blank Total/NA

Water 3535LCS 320-199444/2-A Lab Control Sample Total/NA

Water 3535LCSD 320-199444/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 199646

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 537 (modified) 199444320-34072-1 TP-PFC-024-TPI Total/NA

Water 537 (modified) 199444320-34072-2 TP-PFC-024-MID-CARBON Total/NA

Water 537 (modified) 199444320-34072-3 TP-PFC-024-TPE Total/NA

Water 537 (modified) 199444320-34072-4 TP-PFC-024-TPE-D Total/NA

Water 537 (modified) 199444MB 320-199444/1-A Method Blank Total/NA

Water 537 (modified) 199444LCS 320-199444/2-A Lab Control Sample Total/NA

Water 537 (modified) 199444LCSD 320-199444/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 199735

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 537 (modified) 199444320-34072-1 - DL TP-PFC-024-TPI Total/NA

TestAmerica Sacramento
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-34072-1
Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-024-TPI Lab Sample ID: 320-34072-1
Matrix: WaterDate Collected: 12/07/17 10:00

Date Received: 12/08/17 10:15

Prep 3535 12/12/17 08:28 CCB199444 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 199646 12/12/17 22:06 ABH TAL SACTotal/NA

Prep 3535 DL 199444 12/12/17 08:28 CCB TAL SACTotal/NA

Analysis 537 (modified) DL 10 199735 12/13/17 15:11 ABH TAL SACTotal/NA

Client Sample ID: TP-PFC-024-MID-CARBON Lab Sample ID: 320-34072-2
Matrix: WaterDate Collected: 12/07/17 09:40

Date Received: 12/08/17 10:15

Prep 3535 12/12/17 08:28 CCB199444 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 199646 12/12/17 22:14 ABH TAL SACTotal/NA

Client Sample ID: TP-PFC-024-TPE Lab Sample ID: 320-34072-3
Matrix: WaterDate Collected: 12/07/17 09:45

Date Received: 12/08/17 10:15

Prep 3535 12/12/17 08:28 CCB199444 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 199646 12/12/17 22:22 ABH TAL SACTotal/NA

Client Sample ID: TP-PFC-024-TPE-D Lab Sample ID: 320-34072-4
Matrix: WaterDate Collected: 12/07/17 00:00

Date Received: 12/08/17 10:15

Prep 3535 12/12/17 08:28 CCB199444 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 199646 12/12/17 22:29 ABH TAL SACTotal/NA

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-34072-1
Project/Site: TT: PFAS, Brunswick, Discharge

Laboratory: TestAmerica Sacramento
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

Oregon 404010NELAP 01-28-18

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

537 (modified) 3535 Water Perfluorobutanesulfonic acid (PFBS)

537 (modified) 3535 Water Perfluorobutanoic acid (PFBA)

537 (modified) 3535 Water Perfluorodecanesulfonic acid (PFDS)

537 (modified) 3535 Water Perfluorodecanoic acid (PFDA)

537 (modified) 3535 Water Perfluorododecanoic acid (PFDoA)

537 (modified) 3535 Water Perfluoroheptanesulfonic Acid (PFHpS)

537 (modified) 3535 Water Perfluoroheptanoic acid (PFHpA)

537 (modified) 3535 Water Perfluorohexanesulfonic acid (PFHxS)

537 (modified) 3535 Water Perfluorohexanoic acid (PFHxA)

537 (modified) 3535 Water Perfluorononanoic acid (PFNA)

537 (modified) 3535 Water Perfluorooctane Sulfonamide (FOSA)

537 (modified) 3535 Water Perfluorooctanesulfonic acid (PFOS)

537 (modified) 3535 Water Perfluorooctanoic acid (PFOA)

537 (modified) 3535 Water Perfluoropentanoic acid (PFPeA)

537 (modified) 3535 Water Perfluorotetradecanoic acid (PFTeA)

537 (modified) 3535 Water Perfluorotridecanoic Acid (PFTriA)

537 (modified) 3535 Water Perfluoroundecanoic acid (PFUnA)

TestAmerica Sacramento
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Method Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method Method Description LaboratoryProtocol

EPA537 (modified) Fluorinated Alkyl Substances TAL SAC

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

TestAmerica Sacramento
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Sample Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

320-34072-1 TP-PFC-024-TPI Water 12/07/17 10:00 12/08/17 10:15

320-34072-2 TP-PFC-024-MID-CARBON Water 12/07/17 09:40 12/08/17 10:15

320-34072-3 TP-PFC-024-TPE Water 12/07/17 09:45 12/08/17 10:15

320-34072-4 TP-PFC-024-TPE-D Water 12/07/17 00:00 12/08/17 10:15

TestAmerica Sacramento
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Lab Name: Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

TestAmerica Sacramento 320-34072-1

Instrument ID: Analysis Batch Number:A8_N 198210

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 320-198210/2

2017.12.04ICAL_002.d12/04/17 15:48 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluoroheptanoic acid (PFHpA) Baseline phomsopha
t

12/04/17 16:242.25

Perfluorooctanesulfonic acid 
(PFOS)

Baseline phomsopha
t

12/04/17 16:282.99

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 320-198210/3

2017.12.04ICAL_003.d12/04/17 15:56 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluoropentanoic acid (PFPeA) Baseline phomsopha
t

12/04/17 16:271.65

537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

TestAmerica Sacramento 320-34072-1

Instrument ID: Analysis Batch Number:A8_N 199573

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCVL 320-199573/1

2017.12.12LLA_005.d12/12/17 15:08 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluorohexanoic acid (PFHxA) Baseline hannigana 12/13/17 09:421.94

537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

TestAmerica Sacramento 320-34072-1

Instrument ID: Analysis Batch Number:A8_N 199646

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

MB 320-199444/1-A

2017.12.12LLB_003.d12/12/17 21:42 GC Column: GeminiC18 3x100ID: 3(mm)

13C4 PFBA Incomplete Integration hannigana 12/13/17 13:171.40
Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 13:182.62

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

LCS 320-199444/2-A

2017.12.12LLB_004.d12/12/17 21:50 GC Column: GeminiC18 3x100ID: 3(mm)

13C4 PFBA Incomplete Integration hannigana 12/13/17 13:191.40
Perfluorobutanoic acid (PFBA) Incomplete Integration hannigana 12/13/17 13:201.40

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

LCSD 320-199444/3-A

2017.12.12LLB_005.d12/12/17 21:58 GC Column: GeminiC18 3x100ID: 3(mm)

13C4 PFBA Incomplete Integration hannigana 12/13/17 13:201.41
Perfluorobutanoic acid (PFBA) Incomplete Integration hannigana 12/13/17 13:211.41
Perfluorooctanesulfonic acid 
(PFOS)

Isomers hannigana 12/13/17 13:213.01

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

320-34072-1 TP-PFC-024-TPI

2017.12.12LLB_006.d12/12/17 22:06 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 13:282.63
Perfluorooctanesulfonic acid 
(PFOS)

Isomers hannigana 12/13/17 13:283.01

537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

TestAmerica Sacramento 320-34072-1

Instrument ID: Analysis Batch Number:A8_N 199646

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

320-34072-2 TP-PFC-024-MID-CARBON

2017.12.12LLB_007.d12/12/17 22:14 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluorobutanoic acid (PFBA) Incomplete Integration hannigana 12/13/17 13:301.40
Perfluoroheptanoic acid (PFHpA) Wrong peak hannigana 12/13/17 13:312.25
Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 12:112.62

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

320-34072-3 TP-PFC-024-TPE

2017.12.12LLB_008.d12/12/17 22:22 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluoroheptanoic acid (PFHpA) Split Peak hannigana 12/13/17 13:352.26
Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 12:122.63

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

320-34072-4 TP-PFC-024-TPE-D

2017.12.12LLB_009.d12/12/17 22:29 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluorobutanoic acid (PFBA) Incomplete Integration hannigana 12/13/17 12:121.40
Perfluoroheptanoic acid (PFHpA) Split Peak hannigana 12/13/17 13:362.26
Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 12:122.64

537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

TestAmerica Sacramento 320-34072-1

Instrument ID: Analysis Batch Number:A8_N 199735

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

320-34072-1 DL TP-PFC-024-TPI DL

2017.12.13LLA_025.d12/13/17 15:11 GC Column: GeminiC18 3x100ID: 3(mm)

Perfluorooctanoic acid (PFOA) Isomers hannigana 12/13/17 15:342.61

537 (modified)
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

12/30/17 08/19/17 5000 uL LCM2-4:2FTSIC_00003 250 uL 13C2-PFOA 2.5 ng/mLLCM2-4:2LLIC_00002 MeOH/H2O, Lot 09285
12/30/17 08/07/17 5000 uL LCPFCIS_00003 50 uL 13C2-PFOA 50 ng/mL.LCM2-4:2FTSIC_00003 MeOH/H2O, Lot 09285
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL..LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613...LCM2PFOA_00005

LCd-NEtFOSA-M_00006 d-N-EtFOSA-M 0.05 ug/mL200 mL 200 uL06/05/18 12/05/17LCMPFC_ALL_SU_00026 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 0.05 ug/mLLCd-NMeFOSA-M_00005 200 uL
d3-NMeFOSAA 0.05 ug/mLLCd3-NMeFOSAA_00005 200 uL
d5-NEtFOSAA 0.05 ug/mLLCd5-NEtFOSAA_00005 200 uL
M2-6:2FTS 0.0475 ug/mLLCM2-6:FTS_00005 200 uL
M2-8:2FTS 0.0479 ug/mLLCM2-8:2FTS_00007 200 uL
13C2-PFHxDA 0.05 ug/mLLCM2PFHxDA_00012 200 uL
13C2-PFTeDA 0.05 ug/mLLCM2PFTeDA_00011 200 uL
13C4-PFHpA 0.05 ug/mLLCM4PFHPA_00011 200 uL
13C5 PFPeA 0.05 ug/mLLCM5PFPEA_00012 200 uL
13C8 FOSA 0.05 ug/mLLCM8FOSA_00015 200 uL
13C4 PFBA 0.05 ug/mLLCMPFBA_00012 200 uL
13C3-PFBS 0.0465 ug/mLLCMPFBS_00005 200 uL
13C2 PFDA 0.05 ug/mLLCMPFDA_00017 200 uL
13C2 PFDoA 0.05 ug/mLLCMPFDoA_00012 200 uL
13C2 PFHxA 0.05 ug/mLLCMPFHxA_00018 200 uL
18O2 PFHxS 0.0473 ug/mLLCMPFHxS_00012 200 uL
13C5 PFNA 0.05 ug/mLLCMPFNA_00012 200 uL
13C4 PFOA 0.05 ug/mLLCMPFOA_00016 200 uL
13C4 PFOS 0.0478 ug/mLLCMPFOS_00024 200 uL

LCMPFUdA_00013 200 uL 13C2 PFUnA 0.05 ug/mL
04/20/22 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0417M.LCd-NEtFOSA-M_00006
04/20/22 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0417M.LCd-NMeFOSA-M_00005
05/19/22 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA0517.LCd3-NMeFOSAA_00005
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116.LCd5-NEtFOSAA_00005
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217.LCM2-6:FTS_00005
07/05/22 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0717.LCM2-8:2FTS_00007
07/13/22 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA0717.LCM2PFHxDA_00012
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217.LCM2PFTeDA_00011
05/03/22 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0517.LCM4PFHPA_00011
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116.LCM5PFPEA_00012
04/20/22 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA0417I.LCM8FOSA_00015
04/12/22 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0417.LCMPFBA_00012
05/24/22 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815.LCMPFBS_00005
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0717.LCMPFDA_00017
05/23/22 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0517.LCMPFDoA_00012
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116.LCMPFHxA_00018
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217.LCMPFHxS_00012
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916.LCMPFNA_00012
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417.LCMPFOA_00016
05/19/22 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS517.LCMPFOS_00024
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116.LCMPFUdA_00013
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

06/05/18 12/05/17 200 mL LCM2PFOA_00008 200 uL 13C2-PFOA 0.05 ug/mLLCPFC-IS_00019 Methanol, Lot 090285
02/12/21 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0216.LCM2PFOA_00008

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_CCVL_00001 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
Perfluorobutanoic acid (PFBA) 0.05 ng/mLLCPFCSP_00108 100 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.0442 ng/mL

Perfluorodecanoic acid (PFDA) 0.05 ng/mL
Perfluorododecanoic acid 
(PFDoA)

0.05 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0482 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

0.05 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0476 ng/mL

Perfluorohexanoic acid (PFHxA) 0.05 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.0455 ng/mL

Perfluorononanoic acid (PFNA) 0.05 ng/mL
Perfluorooctanoic acid (PFOA) 0.05 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0464 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.05 ng/mL

Perfluoropentanoic acid 
(PFPeA)

0.05 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.05 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Perfluorotridecanoic Acid 
(PFTriA)

0.05 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

0.05 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011

LCPFCSP_00107 Perfluorobutanoic acid (PFBA) 0.1 ug/mL10000 uL 1 mL01/12/18 07/12/17.LCPFCSP_00108 Methanol, Lot 090285
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Perfluorobutanesulfonic acid 
(PFBS)

0.0884 ug/mL

Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 
(PFDoA)

0.1 ug/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0964 ug/mL

Perfluoroheptanoic acid 
(PFHpA)

0.1 ug/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0952 ug/mL

Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.091 ug/mL

Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0928 ug/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.1 ug/mL

Perfluoropentanoic acid 
(PFPeA)

0.1 ug/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.1 ug/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.1 ug/mL

Perfluoroundecanoic acid 
(PFUnA)

0.1 ug/mL

LCPFBA_00006 Perfluorobutanoic acid (PFBA) 1 ug/mL10000 uL 200 uL01/12/18 07/12/17..LCPFCSP_00107 Methanol, Lot 090285
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL
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Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516...LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316...LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516...LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516...LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516...LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116...LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115...LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215...LCPFHxA_00006
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615...LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015...LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716...LCPFOA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015...LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I...LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516...LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916...LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216...LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815...LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL1_00002 MeOH/H2O, Lot 90285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
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13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.02335 ng/mLLCPFCSP_00108 50 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.0237 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.02395 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

0.025 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.025 ng/mL

MeFOSA 0.025 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.025 ng/mL

Perfluorobutanoic acid (PFBA) 0.025 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.0221 ng/mL

Perfluorodecanoic acid (PFDA) 0.025 ng/mL
Perfluorododecanoic acid 
(PFDoA)

0.025 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0241 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

0.025 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0238 ng/mL

Perfluorohexanoic acid (PFHxA) 0.025 ng/mL
Perfluorohexadecanoic acid 0.025 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.02275 ng/mL

Perfluorononanoic acid (PFNA) 0.025 ng/mL
Perfluorooctanoic acid (PFOA) 0.025 ng/mL
Perfluorooctadecanoic acid 0.025 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0232 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.025 ng/mL
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Perfluoropentanoic acid 
(PFPeA)

0.025 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.025 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.025 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

0.025 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
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04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LCPFCSP_00107 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.0934 ug/mL10000 uL 1 mL01/12/18 07/12/17.LCPFCSP_00108 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.0948 ug/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.0958 ug/mL

N-ethylperfluoro-1-octanesulfo
namide

0.1 ug/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.0884 ug/mL

Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 
(PFDoA)

0.1 ug/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0964 ug/mL

Perfluoroheptanoic acid 
(PFHpA)

0.1 ug/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0952 ug/mL

Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.091 ug/mL

Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0928 ug/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.1 ug/mL

Perfluoropentanoic acid 
(PFPeA)

0.1 ug/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.1 ug/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.1 ug/mL
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Perfluoroundecanoic acid 
(PFUnA)

0.1 ug/mL

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17..LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL
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12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216...LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616...LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816...LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M...LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916...LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M...LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916...LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516...LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316...LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516...LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516...LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516...LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116...LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115...LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215...LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516...LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615...LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015...LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716...LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416...LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015...LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I...LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516...LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916...LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216...LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815...LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL2_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
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d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.0467 ng/mLLCPFCSP_00108 100 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.0474 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.0479 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

0.05 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.05 ng/mL

MeFOSA 0.05 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.05 ng/mL

Perfluorobutanoic acid (PFBA) 0.05 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.0442 ng/mL

Perfluorodecanoic acid (PFDA) 0.05 ng/mL
Perfluorododecanoic acid 
(PFDoA)

0.05 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0482 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

0.05 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0476 ng/mL

Perfluorohexanoic acid (PFHxA) 0.05 ng/mL
Perfluorohexadecanoic acid 0.05 ng/mL
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Perfluorohexanesulfonic acid 
(PFHxS)

0.0455 ng/mL

Perfluorononanoic acid (PFNA) 0.05 ng/mL
Perfluorooctanoic acid (PFOA) 0.05 ng/mL
Perfluorooctadecanoic acid 0.05 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0464 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.05 ng/mL

Perfluoropentanoic acid 
(PFPeA)

0.05 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.05 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.05 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

0.05 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
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12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LCPFCSP_00107 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.0934 ug/mL10000 uL 1 mL01/12/18 07/12/17.LCPFCSP_00108 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.0948 ug/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.0958 ug/mL

N-ethylperfluoro-1-octanesulfo
namide

0.1 ug/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.0884 ug/mL

Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 
(PFDoA)

0.1 ug/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0964 ug/mL

Perfluoroheptanoic acid 
(PFHpA)

0.1 ug/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0952 ug/mL

Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.091 ug/mL

Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
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Perfluorooctanesulfonic acid 
(PFOS)

0.0928 ug/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.1 ug/mL

Perfluoropentanoic acid 
(PFPeA)

0.1 ug/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.1 ug/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.1 ug/mL

Perfluoroundecanoic acid 
(PFUnA)

0.1 ug/mL

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17..LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL
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Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216...LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616...LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816...LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M...LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916...LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M...LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916...LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516...LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316...LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516...LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516...LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516...LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116...LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115...LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215...LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516...LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615...LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015...LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716...LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416...LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015...LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I...LCPFOSA_00010
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05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516...LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916...LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216...LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815...LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL3_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.2335 ng/mLLCPFCSP_00108 500 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.237 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.2395 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

0.25 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.25 ng/mL

MeFOSA 0.25 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.25 ng/mL

Perfluorobutanoic acid (PFBA) 0.25 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.221 ng/mL
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Perfluorodecanoic acid (PFDA) 0.25 ng/mL
Perfluorododecanoic acid 
(PFDoA)

0.25 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.241 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

0.25 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.238 ng/mL

Perfluorohexanoic acid (PFHxA) 0.25 ng/mL
Perfluorohexadecanoic acid 0.25 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.2275 ng/mL

Perfluorononanoic acid (PFNA) 0.25 ng/mL
Perfluorooctanoic acid (PFOA) 0.25 ng/mL
Perfluorooctadecanoic acid 0.25 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.232 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.25 ng/mL

Perfluoropentanoic acid 
(PFPeA)

0.25 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.25 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.25 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

0.25 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL
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LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LCPFCSP_00107 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.0934 ug/mL10000 uL 1 mL01/12/18 07/12/17.LCPFCSP_00108 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.0948 ug/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.0958 ug/mL

N-ethylperfluoro-1-octanesulfo
namide

0.1 ug/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.1 ug/mL

Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.0884 ug/mL

Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 
(PFDoA)

0.1 ug/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.0964 ug/mL
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Perfluoroheptanoic acid 
(PFHpA)

0.1 ug/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.0952 ug/mL

Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.091 ug/mL

Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.0928 ug/mL

Perfluorooctane Sulfonamide 
(FOSA)

0.1 ug/mL

Perfluoropentanoic acid 
(PFPeA)

0.1 ug/mL

Perfluorotetradecanoic acid 
(PFTeA)

0.1 ug/mL

Perfluorotridecanoic Acid 
(PFTriA)

0.1 ug/mL

Perfluoroundecanoic acid 
(PFUnA)

0.1 ug/mL

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17..LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Page 46 of 897



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216...LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616...LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816...LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M...LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916...LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M...LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916...LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516...LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316...LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516...LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516...LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516...LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116...LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115...LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215...LCPFHxA_00006
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05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516...LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615...LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015...LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716...LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416...LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015...LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I...LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516...LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916...LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216...LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815...LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL4_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ng/mLLCPFCSP_00107 200 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ng/mL
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N-ethylperfluoro-1-octanesulfo
namide

1 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ng/mL

MeFOSA 1 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ng/mL

Perfluorobutanoic acid (PFBA) 1 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ng/mL

Perfluorodecanoic acid (PFDA) 1 ng/mL
Perfluorododecanoic acid 
(PFDoA)

1 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

1 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ng/mL

Perfluorohexanoic acid (PFHxA) 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ng/mL

Perfluorononanoic acid (PFNA) 1 ng/mL
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctadecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

1 ng/mL

Perfluoropentanoic acid 
(PFPeA)

1 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

1 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

1 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

1 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
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13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17.LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL
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Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216..LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616..LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816..LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M..LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916..LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M..LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916..LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516..LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316..LCPFBS_00006
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05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516..LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516..LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516..LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116..LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115..LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215..LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516..LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615..LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015..LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716..LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416..LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015..LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516..LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916..LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216..LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815..LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL5_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
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13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

2.335 ng/mLLCPFCSP_00107 500 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

2.37 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

2.395 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

2.5 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

2.5 ng/mL

MeFOSA 2.5 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

2.5 ng/mL

Perfluorobutanoic acid (PFBA) 2.5 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

2.21 ng/mL

Perfluorodecanoic acid (PFDA) 2.5 ng/mL
Perfluorododecanoic acid 
(PFDoA)

2.5 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

2.41 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

2.5 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

2.38 ng/mL

Perfluorohexanoic acid (PFHxA) 2.5 ng/mL
Perfluorohexadecanoic acid 2.5 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

2.275 ng/mL

Perfluorononanoic acid (PFNA) 2.5 ng/mL
Perfluorooctanoic acid (PFOA) 2.5 ng/mL
Perfluorooctadecanoic acid 2.5 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

2.32 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

2.5 ng/mL

Perfluoropentanoic acid 
(PFPeA)

2.5 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

2.5 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

2.5 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

2.5 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039
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d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17.LCPFCSP_00107 Methanol, Lot 090285
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Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216..LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616..LC6:2FTS_00003
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08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816..LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M..LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916..LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M..LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916..LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516..LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316..LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516..LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516..LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516..LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116..LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115..LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215..LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516..LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615..LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015..LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716..LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416..LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015..LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516..LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916..LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216..LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815..LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL6_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
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13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

4.67 ng/mLLCPFCSP_00107 1000 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

4.74 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

4.79 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

5 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

5 ng/mL

MeFOSA 5 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

5 ng/mL

Perfluorobutanoic acid (PFBA) 5 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

4.42 ng/mL

Perfluorodecanoic acid (PFDA) 5 ng/mL
Perfluorododecanoic acid 
(PFDoA)

5 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

4.82 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

5 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

4.76 ng/mL

Perfluorohexanoic acid (PFHxA) 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

4.55 ng/mL

Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctadecanoic acid 5 ng/mL
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Perfluorooctanesulfonic acid 
(PFOS)

4.64 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

5 ng/mL

Perfluoropentanoic acid 
(PFPeA)

5 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

5 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

5 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

5 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
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11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17.LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL
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Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216..LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616..LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816..LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M..LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916..LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M..LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916..LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516..LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316..LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516..LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516..LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516..LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116..LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115..LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215..LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516..LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615..LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015..LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716..LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416..LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015..LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516..LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916..LCPFTeDA_00007
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02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216..LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815..LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL7_00002 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

9.34 ng/mLLCPFCSP_00107 2000 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

9.48 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

9.58 ng/mL

N-ethylperfluoro-1-octanesulfo
namide

10 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

10 ng/mL

MeFOSA 10 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

10 ng/mL

Perfluorobutanoic acid (PFBA) 10 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

8.84 ng/mL

Perfluorodecanoic acid (PFDA) 10 ng/mL
Perfluorododecanoic acid 
(PFDoA)

10 ng/mL
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Perfluorodecanesulfonic acid 
(PFDS)

9.64 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

10 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

9.52 ng/mL

Perfluorohexanoic acid (PFHxA) 10 ng/mL
Perfluorohexadecanoic acid 10 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

9.1 ng/mL

Perfluorononanoic acid (PFNA) 10 ng/mL
Perfluorooctanoic acid (PFOA) 10 ng/mL
Perfluorooctadecanoic acid 10 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

9.28 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

10 ng/mL

Perfluoropentanoic acid 
(PFPeA)

10 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

10 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

10 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

10 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
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11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17.LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL

Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL
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Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216..LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616..LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816..LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M..LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916..LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M..LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916..LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516..LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316..LCPFBS_00006

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516..LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516..LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516..LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116..LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115..LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215..LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516..LCPFHxDA_00007

Page 64 of 897



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 
(PFHxS)

45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615..LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015..LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716..LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416..LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015..LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516..LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916..LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216..LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815..LCPFUdA_00006

LCMPFC_ALL_SU_00002 d-N-EtFOSA-M 2.5 ng/mL200 mL 500 uL12/30/17 07/13/17LCPFC_LL8_00001 MeOH/H2O, Lot 090285
d-N-MeFOSA-M 2.5 ng/mL
d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PFPeA 2.5 ng/mL
13C8 FOSA 2.5 ng/mL
13C4 PFBA 2.5 ng/mL
13C3-PFBS 2.325 ng/mL
13C2 PFDA 2.5 ng/mL
13C2 PFDoA 2.5 ng/mL
13C2 PFHxA 2.5 ng/mL
18O2 PFHxS 2.365 ng/mL
13C5 PFNA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
13C2-PFOA 2.5 ng/mLLCPFCIS_00003 100 uL
Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

18.68 ng/mLLCPFCSP_00107 4000 uL

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

18.96 ng/mL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

19.16 ng/mL
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N-ethylperfluoro-1-octanesulfo
namide

20 ng/mL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

20 ng/mL

MeFOSA 20 ng/mL
N-methyl perfluorooctane 
sulfonamidoacetic acid

20 ng/mL

Perfluorobutanoic acid (PFBA) 20 ng/mL
Perfluorobutanesulfonic acid 
(PFBS)

17.68 ng/mL

Perfluorodecanoic acid (PFDA) 20 ng/mL
Perfluorododecanoic acid 
(PFDoA)

20 ng/mL

Perfluorodecanesulfonic acid 
(PFDS)

19.28 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

20 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

19.04 ng/mL

Perfluorohexanoic acid (PFHxA) 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 
(PFHxS)

18.2 ng/mL

Perfluorononanoic acid (PFNA) 20 ng/mL
Perfluorooctanoic acid (PFOA) 20 ng/mL
Perfluorooctadecanoic acid 20 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

18.56 ng/mL

Perfluorooctane Sulfonamide 
(FOSA)

20 ng/mL

Perfluoropentanoic acid 
(PFPeA)

20 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

20 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

20 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

20 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5000 uL 100 uL01/11/18 07/11/17.LCMPFC_ALL_SU_00002 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00010 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00009 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00009 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00010 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00013 100 uL
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13C4 PFBA 1 ug/mLLCMPFBA_00010 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00003 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00015 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00010 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00016 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00010 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00010 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00014 100 uL
13C4 PFOS 0.956 ug/mLLCMPFOS_00022 100 uL

LCMPFUdA_00011 100 uL 13C2 PFUnA 1 ug/mL
06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00010
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00009
05/27/21 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0516..LCM4PFHPA_00009
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00010
12/22/20 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA1215I..LCM8FOSA_00013
05/24/21 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0516..LCMPFBA_00010
08/02/21 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00003
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00015
04/08/21 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0416..LCMPFDoA_00010
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00016
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00010
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00010
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00014
12/12/21 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS1216..LCMPFOS_00022
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00011
12/30/17 06/30/17 5000 uL LCM2PFOA_00005 500 uL 13C2-PFOA 5 ug/mL.LCPFCIS_00003 Methanol, Lot 14139
06/19/18 (Purchased Reagent) 13C2-PFOA 50 ug/mLWellington Laboratories, Lot M2PFOA0613..LCM2PFOA_00005

LC4:2FTS_00002 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.934 ug/mL10000 uL 200 uL01/12/18 07/12/17.LCPFCSP_00107 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.948 ug/mLLC6:2FTS_00003 200 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.958 ug/mLLC8:2FTS_00003 200 uL

N-ethylperfluoro-1-octanesulfo
namide

1 ug/mLLCN-EtFOSA-M_00004 200 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-EtFOSAA_00003 200 uL

MeFOSA 1 ug/mLLCN-MeFOSA-M_00003 200 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

1 ug/mLLCN-MeFOSAA_00004 200 uL
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Perfluorobutanoic acid (PFBA) 1 ug/mLLCPFBA_00006 200 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.884 ug/mLLCPFBS_00006 200 uL

Perfluorodecanoic acid (PFDA) 1 ug/mLLCPFDA_00007 200 uL
Perfluorododecanoic acid 
(PFDoA)

1 ug/mLLCPFDoA_00007 200 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.964 ug/mLLCPFDS_00007 200 uL

Perfluoroheptanoic acid 
(PFHpA)

1 ug/mLLCPFHpA_00007 200 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.952 ug/mLLCPFHpS_00010 200 uL

Perfluorohexanoic acid (PFHxA) 1 ug/mLLCPFHxA_00006 200 uL
Perfluorohexadecanoic acid 1 ug/mLLCPFHxDA_00007 200 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.91 ug/mLLCPFHxS-br_00003 200 uL

Perfluorononanoic acid (PFNA) 1 ug/mLLCPFNA_00007 200 uL
Perfluorooctanoic acid (PFOA) 1 ug/mLLCPFOA_00007 200 uL
Perfluorooctadecanoic acid 1 ug/mLLCPFODA_00007 200 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.928 ug/mLLCPFOS-br_00003 200 uL

Perfluorooctane Sulfonamide 
(FOSA)

1 ug/mLLCPFOSA_00010 200 uL

Perfluoropentanoic acid 
(PFPeA)

1 ug/mLLCPFPeA_00006 200 uL

Perfluorotetradecanoic acid 
(PFTeA)

1 ug/mLLCPFTeDA_00007 200 uL

Perfluorotridecanoic Acid 
(PFTriA)

1 ug/mLLCPFTrDA_00007 200 uL

LCPFUdA_00006 200 uL Perfluoroundecanoic acid 
(PFUnA)

1 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216..LC4:2FTS_00002

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616..LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816..LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M..LCN-EtFOSA-M_00004

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916..LCN-EtFOSAA_00003

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M..LCN-MeFOSA-M_00003
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916..LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516..LCPFBA_00006
03/15/21 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
44.2 ug/mLWellington Laboratories, Lot LPFBS0316..LCPFBS_00006
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05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516..LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516..LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516..LCPFDS_00007

01/22/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA0116..LCPFHpA_00007

11/06/20 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1115..LCPFHpS_00010

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215..LCPFHxA_00006
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516..LCPFHxDA_00007
07/03/20 (Purchased Reagent) Perfluorohexanesulfonic acid 

(PFHxS)
45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615..LCPFHxS-br_00003

10/23/20 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA1015..LCPFNA_00007
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716..LCPFOA_00007
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416..LCPFODA_00007
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015..LCPFOS-br_00003

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516..LCPFPeA_00006

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916..LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216..LCPFTrDA_00007

08/19/20 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA0815..LCPFUdA_00006

LCMPFC_ALL_SU_00011 d-N-EtFOSA-M 50 ng/mL5000 uL 250 uL12/30/17 10/20/17LCPFCIC_FULL_00007 MeOH/H2O, Lot 09285
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C3-PFBS 46.5 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
18O2 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
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Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
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Perfluorobutanesulfonic acid 
(PFBS)

44.25 ng/mLLCPFACMXB_00010 125 uL

Perfluorobutanoic acid (PFBA) 50 ng/mL
Perfluorodecanesulfonic acid 
(PFDS)

48.25 ng/mL

Perfluorodecanoic acid (PFDA) 50 ng/mL
Perfluorododecanoic acid 
(PFDoA)

50 ng/mL

Perfluoroheptanoic acid 
(PFHpA)

50 ng/mL

Perfluorohexanesulfonic acid 
(PFHxS)

47.25 ng/mL

Perfluorohexanoic acid (PFHxA) 50 ng/mL
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 
(PFOS)

47.75 ng/mL

Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluoropentanoic acid 
(PFPeA)

50 ng/mL

Perfluorotetradecanoic acid 
(PFTeA)

50 ng/mL

Perfluorotridecanoic Acid 
(PFTriA)

50 ng/mL

Perfluoroundecanoic acid 
(PFUnA)

50 ng/mL

Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ng/mLLCPFC3IM_00008 250 uL

Perfluorooctane Sulfonamide 
(FOSA)

50 ng/mL

LCd-NEtFOSA-M_00005 d-N-EtFOSA-M 1 ug/mL5 mL 100 uL02/22/18 08/23/17.LCMPFC_ALL_SU_00011 Methanol, Lot Baker 
141039

d-N-MeFOSA-M 1 ug/mLLCd-NMeFOSA-M_00004 100 uL
d3-NMeFOSAA 1 ug/mLLCd3-NMeFOSAA_00004 100 uL
d5-NEtFOSAA 1 ug/mLLCd5-NEtFOSAA_00004 100 uL
M2-6:2FTS 0.95 ug/mLLCM2-6:FTS_00004 100 uL
M2-8:2FTS 0.958 ug/mLLCM2-8:2FTS_00004 100 uL
13C2-PFHxDA 1 ug/mLLCM2PFHxDA_00011 100 uL
13C2-PFTeDA 1 ug/mLLCM2PFTeDA_00010 100 uL
13C4-PFHpA 1 ug/mLLCM4PFHPA_00010 100 uL
13C5 PFPeA 1 ug/mLLCM5PFPEA_00011 100 uL
13C8 FOSA 1 ug/mLLCM8FOSA_00014 100 uL
13C4 PFBA 1 ug/mLLCMPFBA_00011 100 uL
13C3-PFBS 0.93 ug/mLLCMPFBS_00004 100 uL
13C2 PFDA 1 ug/mLLCMPFDA_00016 100 uL
13C2 PFDoA 1 ug/mLLCMPFDoA_00011 100 uL
13C2 PFHxA 1 ug/mLLCMPFHxA_00017 100 uL
18O2 PFHxS 0.946 ug/mLLCMPFHxS_00011 100 uL
13C5 PFNA 1 ug/mLLCMPFNA_00011 100 uL
13C4 PFOA 1 ug/mLLCMPFOA_00015 100 uL
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Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

13C4 PFOS 0.956 ug/mLLCMPFOS_00023 100 uL
LCMPFUdA_00012 100 uL 13C2 PFUnA 1 ug/mL

06/10/21 (Purchased Reagent) d-N-EtFOSA-M 50 ug/mLWELLINGTON, Lot dNEtFOSA0616M..LCd-NEtFOSA-M_00005
06/10/21 (Purchased Reagent) d-N-MeFOSA-M 50 ug/mLWELLINGTON, Lot dNMeFOSA0616M..LCd-NMeFOSA-M_00004
11/22/21 (Purchased Reagent) d3-NMeFOSAA 50 ug/mLWELLINGTON, Lot d3NMeFOSAA1116..LCd3-NMeFOSAA_00004
11/22/21 (Purchased Reagent) d5-NEtFOSAA 50 ug/mLWELLINGTON, Lot d5NEtFOSAA1116..LCd5-NEtFOSAA_00004
02/17/22 (Purchased Reagent) M2-6:2FTS 47.5 ug/mLWELLINGTON, Lot M262FTS0217..LCM2-6:FTS_00004
08/22/21 (Purchased Reagent) M2-8:2FTS 47.9 ug/mLWELLINGTON, Lot M282FTS0816..LCM2-8:2FTS_00004
01/07/21 (Purchased Reagent) 13C2-PFHxDA 50 ug/mLWellington Laboratories, Lot M2PFHxDA1112..LCM2PFHxDA_00011
12/07/20 (Purchased Reagent) 13C2-PFTeDA 50 ug/mLWellington Laboratories, Lot M2PFTeDA0217..LCM2PFTeDA_00010
05/03/22 (Purchased Reagent) 13C4-PFHpA 50 ug/mLWellington Laboratories, Lot M4PFHpA0517..LCM4PFHPA_00010
11/22/21 (Purchased Reagent) 13C5 PFPeA 50 ug/mLWellington Laboratories, Lot M5PFPeA1116..LCM5PFPEA_00011
04/20/22 (Purchased Reagent) 13C8 FOSA 50 ug/mLWellington Laboratories, Lot M8FOSA0417I..LCM8FOSA_00014
04/12/22 (Purchased Reagent) 13C4 PFBA 50 ug/mLWellington Laboratories, Lot MPFBA0417..LCMPFBA_00011
05/24/22 (Purchased Reagent) 13C3-PFBS 46.5 ug/mLWellington Laboratories, Lot M3PFBS0815..LCMPFBS_00004
09/30/21 (Purchased Reagent) 13C2 PFDA 50 ug/mLWellington Laboratories, Lot MPFDA0916..LCMPFDA_00016
05/23/22 (Purchased Reagent) 13C2 PFDoA 50 ug/mLWellington Laboratories, Lot MPFDoA0517..LCMPFDoA_00011
11/22/21 (Purchased Reagent) 13C2 PFHxA 50 ug/mLWellington Laboratories, Lot MPFHxA1116..LCMPFHxA_00017
02/17/22 (Purchased Reagent) 18O2 PFHxS 47.3 ug/mLWellington Laboratories, Lot MPFHxS0217..LCMPFHxS_00011
09/30/21 (Purchased Reagent) 13C5 PFNA 50 ug/mLWellington Laboratories, Lot MPFNA0916..LCMPFNA_00011
04/12/22 (Purchased Reagent) 13C4 PFOA 50 ug/mLWellington Laboratories, Lot MPFOA0417..LCMPFOA_00015
05/19/22 (Purchased Reagent) 13C4 PFOS 47.8 ug/mLWellington Laboratories, Lot MPFOS517..LCMPFOS_00023
11/22/21 (Purchased Reagent) 13C2 PFUnA 50 ug/mLWellington Laboratories, Lot MPFUdA1116..LCMPFUdA_00012
06/20/19 (Purchased Reagent) Perfluorobutanesulfonic acid 

(PFBS)
1.77 ug/mLWellington Laboratories, Lot PFACMXB0614.LCPFACMXB_00010

Perfluorobutanoic acid (PFBA) 2 ug/mL
Perfluorodecanesulfonic acid 
(PFDS)

1.93 ug/mL

Perfluorodecanoic acid (PFDA) 2 ug/mL
Perfluorododecanoic acid 
(PFDoA)

2 ug/mL

Perfluoroheptanoic acid 
(PFHpA)

2 ug/mL

Perfluorohexanesulfonic acid 
(PFHxS)

1.89 ug/mL

Perfluorohexanoic acid (PFHxA) 2 ug/mL
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 
(PFOS)

1.91 ug/mL

Perfluorooctanoic acid (PFOA) 2 ug/mL
Perfluoropentanoic acid 
(PFPeA)

2 ug/mL

Perfluorotetradecanoic acid 
(PFTeA)

2 ug/mL

Perfluorotridecanoic Acid 
(PFTriA)

2 ug/mL

Perfluoroundecanoic acid 
(PFUnA)

2 ug/mL
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Final
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LCPFHpSA_00002 Perfluoroheptanesulfonic Acid 
(PFHpS)

952 ng/mL5 mL 0.1 mL03/06/18 09/06/17.LCPFC3IM_00008 Methanol, Lot 090285

LCPFOSA_00010 0.1 mL Perfluorooctane Sulfonamide 
(FOSA)

1000 ng/mL

10/18/21 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS1016..LCPFHpSA_00002

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I..LCPFOSA_00010

LC4:2FTS_00003 Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

0.01868 ug/mL250 mL 100 uL03/29/18 09/29/17LCPFCSP_00117 Methanol, Lot 090285

Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

0.01896 ug/mLLC6:2FTS_00003 100 uL

Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

0.01916 ug/mLLC8:2FTS_00003 100 uL

N-ethylperfluoro-1-octanesulfo
namide

0.02 ug/mLLCN-EtFOSA-M_00005 100 uL

N-ethyl perfluorooctane 
sulfonamidoacetic acid

0.02 ug/mLLCN-EtFOSAA_00004 100 uL

MeFOSA 0.02 ug/mLLCN-MeFOSA-M_00004 100 uL
N-methyl perfluorooctane 
sulfonamidoacetic acid

0.02 ug/mLLCN-MeFOSAA_00004 100 uL

Perfluorobutanoic acid (PFBA) 0.02 ug/mLLCPFBA_00007 100 uL
Perfluorobutane Sulfonate 0.01768 ug/mLLCPFBS_00008 100 uL
Perfluorobutanesulfonic acid 
(PFBS)

0.01768 ug/mL

Perfluorodecanoic acid (PFDA) 0.02 ug/mLLCPFDA_00007 100 uL
Perfluorododecanoic acid 
(PFDoA)

0.02 ug/mLLCPFDoA_00007 100 uL

Perfluorodecanesulfonic acid 
(PFDS)

0.01928 ug/mLLCPFDSA_00002 100 uL

Perfluoroheptanoic acid 
(PFHpA)

0.02 ug/mLLCPFHpA_00008 100 uL

Perfluoroheptanesulfonic Acid 
(PFHpS)

0.01904 ug/mLLCPFHpSA_00003 100 uL

Perfluorohexanoic acid (PFHxA) 0.02 ug/mLLCPFHxA_00007 100 uL
Perfluorohexadecanoic acid 0.02 ug/mLLCPFHxDA_00008 100 uL
Perfluorohexane Sulfonate 0.0182 ug/mLLCPFHxS-br_00004 100 uL
Perfluorohexanesulfonic acid 
(PFHxS)

0.0182 ug/mL

Perfluorononanoic acid (PFNA) 0.02 ug/mLLCPFNA_00009 100 uL
Perfluorooctanoic acid (PFOA) 0.02 ug/mLLCPFOA_00008 100 uL
Perfluorooctadecanoic acid 0.02 ug/mLLCPFODA_00008 100 uL
Perfluorooctanesulfonic acid 
(PFOS)

0.01856 ug/mLLCPFOS-br_00004 100 uL

Perfluorooctane Sulfonamide 
(FOSA)

0.02 ug/mLLCPFOSA_00010 100 uL
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Perfluoropentanoic acid 
(PFPeA)

0.02 ug/mLLCPFPeA_00007 100 uL

Perfluorotetradecanoic acid 
(PFTeA)

0.02 ug/mLLCPFTeDA_00007 100 uL

Perfluorotridecanoic Acid 
(PFTriA)

0.02 ug/mLLCPFTrDA_00007 100 uL

LCPFUdA_00007 100 uL Perfluoroundecanoic acid 
(PFUnA)

0.02 ug/mL

12/12/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorohexane 
sulfonate (4:2)

46.7 ug/mLWELLINGTON, Lot 42FTS1216.LC4:2FTS_00003

06/25/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorooctane 
sulfonate (6:2)

47.4 ug/mLWELLINGTON, Lot 62FTS0616.LC6:2FTS_00003

08/22/21 (Purchased Reagent) Sodium 
1H,1H,2H,2H-perfluorodecane 
sulfonate (8:2)

47.9 ug/mLWELLINGTON, Lot 82FTS0816.LC8:2FTS_00003

05/24/21 (Purchased Reagent) N-ethylperfluoro-1-octanesulfo
namide

50 ug/mLWELLINGTON, Lot NEtFOSA0516M.LCN-EtFOSA-M_00005

09/30/21 (Purchased Reagent) N-ethyl perfluorooctane 
sulfonamidoacetic acid

50 ug/mLWELLINGTON, Lot NEtFOSAA0916.LCN-EtFOSAA_00004

05/24/21 (Purchased Reagent) MeFOSA 50 ug/mLWELLINGTON, Lot NMeFOSA0516M.LCN-MeFOSA-M_00004
10/12/21 (Purchased Reagent) N-methyl perfluorooctane 

sulfonamidoacetic acid
50 ug/mLWELLINGTON, Lot NMeFOSAA0916.LCN-MeFOSAA_00004

05/27/21 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mLWellington Laboratories, Lot PFBA0516.LCPFBA_00007
03/15/21 (Purchased Reagent) Perfluorobutane Sulfonate 44.2 ug/mLWellington Laboratories, Lot LPFBS0316.LCPFBS_00008

Perfluorobutanesulfonic acid 
(PFBS)

44.2 ug/mL

05/31/21 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mLWellington Laboratories, Lot PFDA0516.LCPFDA_00007
05/31/21 (Purchased Reagent) Perfluorododecanoic acid 

(PFDoA)
50 ug/mLWellington Laboratories, Lot PFDoA0516.LCPFDoA_00007

05/24/21 (Purchased Reagent) Perfluorodecanesulfonic acid 
(PFDS)

48.2 ug/mLWellington Laboratories, Lot LPFDS0516.LCPFDSA_00002

12/02/21 (Purchased Reagent) Perfluoroheptanoic acid 
(PFHpA)

50 ug/mLWellington Laboratories, Lot PFHpA1216.LCPFHpA_00008

09/01/22 (Purchased Reagent) Perfluoroheptanesulfonic Acid 
(PFHpS)

47.6 ug/mLWellington Laboratories, Lot LPFHpS0817.LCPFHpSA_00003

12/22/20 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mLWellington Laboratories, Lot PFHxA1215.LCPFHxA_00007
05/25/21 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mLWellington Laboratories, Lot PFHxDA0516.LCPFHxDA_00008
07/03/20 (Purchased Reagent) Perfluorohexane Sulfonate 45.5 ug/mLWellington Laboratories, Lot brPFHxSK0615.LCPFHxS-br_00004

Perfluorohexanesulfonic acid 
(PFHxS)

45.5 ug/mL

07/20/22 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mLWellington Laboratories, Lot PFNA0717.LCPFNA_00009
08/02/21 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mLWellington Laboratories, Lot PFOA0716.LCPFOA_00008
04/29/21 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mLWellington Laboratories, Lot PFODA0416.LCPFODA_00008
10/14/20 (Purchased Reagent) Perfluorooctanesulfonic acid 

(PFOS)
46.4 ug/mLWellington Laboratories, Lot brPFOSK1015.LCPFOS-br_00004

09/30/21 (Purchased Reagent) Perfluorooctane Sulfonamide 
(FOSA)

50 ug/mLWellington Laboratories, Lot FOSA0916I.LCPFOSA_00010
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05/31/21 (Purchased Reagent) Perfluoropentanoic acid 
(PFPeA)

50 ug/mLWellington Laboratories, Lot PFPeA0516.LCPFPeA_00007

09/30/21 (Purchased Reagent) Perfluorotetradecanoic acid 
(PFTeA)

50 ug/mLWellington Laboratories, Lot PFTeDA0916.LCPFTeDA_00007

02/12/21 (Purchased Reagent) Perfluorotridecanoic Acid 
(PFTriA)

50 ug/mLWellington Laboratories, Lot PFTrDA0216.LCPFTrDA_00007

10/18/21 (Purchased Reagent) Perfluoroundecanoic acid 
(PFUnA)

50 ug/mLWellington Laboratories, Lot PFUdA1016.LCPFUdA_00007
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: 4:2FTS LOT NUMBER: 42FTS1216 
COMPOUND: Sodium 1H,1H,2H,2H-perfluorohexane sulfonate 

STRUCTURE:  CAS #: Not available 
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MOLECULAR FORMULA: CBH4FB SO3Na MOLECULAR WEIGHT: 350.13 

CONCENTRATION: 50.0 ± 2.5 pg/ml (Na salt) SOLVENT(S): Methanol 
46.7 ± 2.3 ug/mi (4:2FTS anion) 

CHEMICAL PURITY: >98% 
LAST TESTED: (rnrrteddtmo 12/12/2016 
EXPIRY DATE: (mmideurm) 12/12/2021 

RECOMMENDED STORAGE:  Refrigerate ampoule 

pocumENTATION/ DATA ATTACHEDz 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

   

Date: 12/21/2016 

   

      

B.G. hittim (mtnidellYYYY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • Info@well-labs.com  

Fermk27, Issued 2004-11-10 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (ORM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ii,(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEAPILIM 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-AS( 
National Accreditation Board (ANAB; AR-1523). 

CALA 
ACCREDITED 

0,1 
Re Kn.= MATZ:ROL 

PHODUCfR 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at may.well-labs.com  or contact us directly at infoewell-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

ISIS Parameters 

1g; Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RPi. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH,pAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 
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Conditions for Figure 1:  

Figure 1: 4:2FTS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: 4:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection JOS Parameters 
10 pl (500 ng/ml 4:2FTS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 25 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pi/min 
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ITiAIELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: 4:2FTS LOT NUMBER: 42FTS1216 

COMPOUND: Sodium 1H,1H,2H,2H-perfluorohexane sulfonate 

STRUCTURE: CAS #: Not available 

F\  FvF H

v

H 

F CCC 
/ 503 Nei  

F/ \F F/ \F H/ \H 

MOLECULAR FORMULA; MOLECULAR WEIGHT: 350.13 

CONCENTRATION: 50.0 ± 2.5 pg/mi (Na salt) SOLVENT(S1: Methanol 

46.7 ± 2.3 pg/m1 (4:2FTS anion) 

CHEMICAL PURITY: >98% 

LAST TESTED: (r—kultmy: 12/12/2016 

EXPIRY DATE: (nevecepjyy) 12/12/2021 

RECOMMENDED STORAGE: Refrigerate ampoule 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 12/21/2016 

 

(RIM/cid/my) 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 - Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

x1, x2,...x0  on which it depends is: 

u,())(x, , x 2 ,...;)) = Err(y,x,)2  
i.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external 1SO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT: 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

e4 7, 
6,  CALA 

(41 

ACCREDITED 
-f niErn7r_ 

ntroitfice P.,-HRAL 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-Iabs.com  or contact us directly at info©well-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

PIS Parameters  

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditlonp  
Column: Acquity UPLC BEH Shield RI318  

1.7 pm, 2,1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% HP 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

160 180 200 220 240 260 280 300 320 340 360 380 400 

04  111...,i..,[1.11.11TiliirriTi.ori.,,,1 Time ` 1 1 1 1 , T1111 11"rtlIrl 
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12dec2016_42FTS_002 134 (2.253) 
42FTS1216 25 ug/ml 

100- 

12-Dec-2016 12:28:59 
Scan ES-

2.01e6 327 

e-1 

328 

mlz 

Conditions for Figure 1:  

Figure 1: 4:2FTS; LCIMS Data (TIC and Mass Spectrum) 
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4:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 nglml 4:2FTS) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% I-1,0 
(both with 10 mM NH40Ac buffer) 

JtlS Parameters 

Collision Gas (mbar) = 3.31e-3 
Collision Energy (eV) = 25 

Flow: 300 pl/min 
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W MI LN ELIGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: 6:2FTS I.OT NUMBER: 62FTS0616 
COMPOUND: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate 

STRUCTURE: CAS #: Not available 

F\ F
/ 
 \ 

/
F F\ K 

/ 
\ 

F/ \F F
t/ 
\F F

/\
F H

/ \
11 

MOLECULAR FORMULA: C81-14F7,SONa MOLECULAR WEIGHT: 450.15 
CONCENTRATION: 50.0 ± 2.5 lig/m1 (Na salt) SOLVENT(S): Methanol 

47.4 ± 2.4 pg/mI (6:2FTS anion) 
CHEMICAL PURITY: >98% 
LAST TESTED: (mmfddtyyyy) 06/25/2016 

EXPIRY DATE: crnrniddiwm 06/25/2021 
RECOMMENDED STORAGE: Refrigerate ampoule 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 06/29/2016 

  

(rrinkldfyyw) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains, 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the Independent parameters 

x2,...xn  on which it depends is: 

u, = )2  
hT1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABII.ITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMJTFD WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 

r 

I CALA 
Pr rcnt.c, PROD, 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at Infowell-labs.com**  
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MS Parameters 

Collision Gas (mbar) = 3,46e-3 
Collision Energy (eV) = 25 

Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml 6:2FTS) 

Mobile phase:. IsocratIc 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH40Ac buffer) 
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Flow: 300 pl/min 

Figure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: 8:2FTS LOT NUMBER: 82FTS0816 
COMPOUND: Sodium 11-1,11-1,2H,2H-perfluorodecane sulfonate 

STRUCTURE: CAS #: Not available 

F\c/ 

Fv•••

F  FvF FvF H\c/

%` /". . •••• . .."'SCCNa+  F A A A  
F F F F F F F 

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: 0....kump 
EXPIRY DATE:0.m/clomp 
RECOMMENDED STORAGE:  

C,,H,F„SO,Na 
50.0 ± 2.5 ug/ml (Na salt) 
47.9 ± 2.4 pg/m1 (8:2FTS anion) 
>98% 
08/22/2016 
08/22/2021 
Refrigerate ampoule  

MOLECULAR WEIGHT: 550.16 
SOLVENT(S): Methanol 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS. Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  08/25/2016 
(mm/cid/my) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2438 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same mariner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY; 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT; 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@weil-labs.com** 
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Figure 2; 8:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameter;; 
10 pI (500 ng/m18:2FTS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 120% H2O Collision Energy (eV) = 30 

(both with 10 mM NH,OAc buffer) 

Flow: 3001.11/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

 

      

PRODUCT CODE: d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0616M 
COMPOUND: N-ethyl-d,-perfluoro-1-octanesulfonamide 

STRUCTURE: CAS #: Not available 

\/ \/ \/ \/ 

F A A 
A 
 A \

C2D6 
 

F F F FF F F F 

MOLECULAR FORMULA: C70D,HF17NO2S MOLECULAR WEIGHT; 532.23 
CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/ml Methanol 
CHEMICAL PURITY: >98% 

06/10/2016 

ISOTOPIC PURITY: >98% 2H, 
LAST TESTED: am/aura) 

EXPIRY DATE: amuuara) 06/10/2021 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

pOCUMENTATION/ DATA ATTACHED; 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 
Contains - 0.5% of N-methyl-deperfluoro-1-octanesulfonamide (d-N-MeFOSA), 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

  

Date: 07/14/2016 

    

(mrfildwywy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • infolgwell-labs.com  

Fertn#:27, issued 2004-11-10 Page 96 of 897 dNEtFOSA0616M (1 of 4) 
Revision0:3, Revised 2015-03-24 rev0 
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INTENPED USE; 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGgMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

ittai 

CALA ARAB 
ACCR.O , T5 

"`"gan'Tf"'" 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at infogwell-labs.com** 
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Experiment: Full Scan (225 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
DesolvatIon Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RID,8  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% H2O / 60% (80:20 MeOH:ACN) 
(both with 10mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

14:32:28 10june2016_dNEtFOSAM_003 368 (6.188) 10-Jun-2016 
dNEtFOSA0616M 25 ug/ml Scan ES-
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Conditions for Figure 1: 

Figure 1: d-N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum) 

Forinfk27, issuad 2004-11-10 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml d-N-EtFOSA-M) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 120% H2O 
(both with 10 mM NH,OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 25 

Flow: 300 pl/min 

Figure 2: d-N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE; d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0417M 
COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamide 

STRUCTURE: CAS #: Not available 

F FFFFFF F 

VVVV .  SO N/  

H 

\ F A A  / 
/ \ 

F F F FF F F F 

MOLECULAR FORMULA:  

QQNCENTRATION:  

CHEMICAL PURITY;  

LAST TESTED:  (rnmiddinyy)  

EX p ifty DATE: (min/cid/my) 
RECOMMENDED STORAGE:  

C1013 5 1-1F17NO2S 

50 t 2,5 pg/ml 

>98% 

04/20/2017 

04/20/2022 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 532.23 

SOLVENT(S): Methanol 

ISOTOPIC PURITY: >98% 21-I5  

DOC UNIERTATJQN/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains — 0.5% of N-methyl-d3-perfluoro-1-octanesulfonamide (d-N-MeFOSA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

   

Date:  04/24/2017 
(mrnkidlyyyy) 

B.G. Chlttim, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@weil-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CH/kRACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xf , x2,...xn  on which it depends is: 
uc (y(x j ,x...x„))= u(y,x,)2  

i=l 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/lEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain 
products, traceability to International interiaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our websita at www.well-labs.com  or contact us directly at infoawell-labs.com** 
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Mai 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow 300 pl/min 
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Conditions for Flaure 1:  

Chromatographic C9ndttIQns  
Column:	 Acquity UPLC BEFI Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% H2O 160% (80:20 MeOH:ACN) 
(both with 10mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

LUIS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Eiectrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (Uhr) = 50 
Desolvation Gas Flow (Vhr) 0750 

Figure 1: d-N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: d-N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions  

Injection: Direct loop injection 
10 pl (500 nglml d-NI-EtFOSA-M) 

MS Parameters 

 

Collision Gas (mbar) = 3.35e-3 
Mobile phase: Isocratic 80% (80:20 Me01-1:ACN) / 20% H2O Collision Energy (eV) = 25 

(both with 10 mM NH4OAc buffer) 

Flow: 300 NI/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE; d-N-MeFOSA-M LOT NUMBER: dNMeFOSA0616M 

COMPOUND: N-methyl-d3-perfluoro-1-octanesulfonamide 

STRUCTURE: CAS ft: Not available 

F\ F\  F\ / 

/* /'S°2N  F C CC C 
/\ /\ /\ /\ CD3  

F FF F F F F F 

MOLECVLAR FORMULA;  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST JESTED: (mriddiyym 

EXPIRY DAIS: (mrnidcuryry) 
RECOMMENDED STORAGE:  

C.D3FIF17NO2S 

50 ± 2.5 pg/m1 

>98% 

06/10/2016 

06/10/2021 

Store ampoule in ri cool, dark place 

MOLECULAR WEIGHT: 516.19 

QLVENT(S): Methanol 

ISOTOPIC PURITY: >98% 2H3 

POWMENTATION/ DATA ATTACHED_:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  06/16/2016 
(rniddiy,„) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • lnfo@well-labs.com  

rorm#:27, Issued 2004-11-10 Page 106 of 897 dNMeFOSA01316M (1 of 4) 
Revision#:3, Revised 2015-03-24 rev0 

Page 106 of 897



11 

 ti, (y( -. x„x2 ,...x„)) tu(Y,x, )2  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out In a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/1EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA APikEl 
ACCRffDirED 

^0, -14ZVEGKW-- 
T,EFS1ENCE MATENAL 

PROOV1,1 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-Iabs,com or contact us directly at infoeweli-labs.com** 
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Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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gondltions for Figure 1:  

ChtonAtographic_Conctitions  
Column:	 Acquity UPLC BEH Shield RP. 

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% H2O / 60% (80:20 MeOH:ACN) 
(both with 10mM NHpAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 ptImin 

MS Parameters 

Experiment: Full Scan (225 - 850 amuj 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: d-N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: d-N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection Fos Parameters 
10 u1(500 ng/ml d-N-MeFOSA-M) 

Collision Gas (mbar) = 3.39e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20%1120 Collision Energy (eV) = 25 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/min 
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WETall (L3r,  ON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: d3-N-MeFOSAA LOT N1,11141g& d3NMeFOSAA0517 
COMPOUND: N-methyl-d3-perfluoro-1-octanesulfonamIdoacetic acid 

STRUCTURE: CAS #: Not available 

FvF FvF FvF F\ D3  / 

F  \r:/ \n/C\c/"2N  

A / \ cH2c02H 

F F F FFFFF 

MQLEgULAR FORMULA:  C,D3H3F17NO,S MOLECULAR WEIGHT:  574.23 
QQP1UNTRATION:  50 ± 2.5 pg/m1 SOLVENTLS):  Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% 2H3  
LAST TEUgD:  Cm rnicramy) 05/19/2017 
EXPIRY DATE: (nmtdoryyy) 05/19/2022 
RECOMMENDED STORAGE:  Refrigerate ampoule 

DWUMENTATION/ PATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

   

Date:  05/31/2017 
(rn Midd 'MY) 

 

B.G. Chittlm, eneral Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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 uc(Axi,x2,•••x)) = Ell(Y>xj)2 
i= 1 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UWMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMQGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or Injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain 
products, traceability to international interlaboratory studies has also been established. 

FXPIRYDATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

'; CALA ANA. 
ACCREGITrD 

•
" ITt[) r 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at ww.w,well-labs.corn or contact us directly at infowell-labs.com** 
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Conditions for Figure 1: 

Chrompt9graRhic Conditions  
Column:	 Acquity VPLC BEH Shield RP,8  

1,7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (llhr) = 50 
Desolvation Gas Flow (l/hr) = 750 

Figure 1: c13-N-11/1eFOSAA; LC1MS Data (TIC and Mass Spectrum 
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MS Parameters  

Collision as (mbar) = 3.39e-3 
Collision Energy (eV) = 20 

Injection: Direct loop injection 
10 pl (500 ng/ml d3-N-MeFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 MM NH40Ac buffer) 

Flow: 300 pi/min 
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Conditions fQr Figure 2:  

figure 2: d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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1m WELLINGTON 
LABORATORIES 

 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE: d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAA1116 

COMPOUND: N-methyl-d3-perfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: CAS it: Not available 

X 
F\  F F\ /CD3 

\ c C SO N 

2 \CH CO2H 
F A 

1
, \ /0\ 2 _ 

F F F F F F F F 

MOLECULAR FORMULA", Cii1D3H3F17NO4S IVLOLECULAR WEIGHT: 574,23 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/ml Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% 

11/22/2016 

ISOTOPIC PURITY: >98% 2FI, 

LAST TESTED:  (ram/cid/my) 

EXPIRY DATE: (mmlddiyyyy) 11/22/2021 

RECOMMENDED STORAGE:  Refrigerate ampoule 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/07/2016 
(nrrudwy,,,)  

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ue(y), of a value y and the uncertainty of the independent parameters 

x7 , on which it depends is: 

uc (y(x„ A-2 y. )) u(y,x, )2 

1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
International interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.co_rn or contact us directly at info@well-labs,com** 
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Conditions for Fjaure 1: 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% Hp 
(both with 10 mM NF1,40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions in 0.5 min. 
lime: 10 min 

Flow: 300 pllmin 

MS Parameters  

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: d3.141-MeFOSAA; LC/MS Data (TIC and Mass Spectrum) 
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Figure d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 it (500 ng/ml d3-N-MeFOSAA) 

Collision Gas (mbar) = 3.43e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H10 Collision Energy (eV) = 20 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pi/min 
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WETall (L3r,  ON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: d3-N-MeFOSAA LOT N1,11141g& d3NMeFOSAA0517 
COMPOUND: N-methyl-d3-perfluoro-1-octanesulfonamIdoacetic acid 

STRUCTURE: CAS #: Not available 

FvF FvF FvF F\ D3  / 

F  \r:/ \n/C\c/"2N  

A / \ cH2c02H 

F F F FFFFF 

MQLEgULAR FORMULA:  C,D3H3F17NO,S MOLECULAR WEIGHT:  574.23 
QQP1UNTRATION:  50 ± 2.5 pg/m1 SOLVENTLS):  Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% 2H3  
LAST TEUgD:  Cm rnicramy) 05/19/2017 
EXPIRY DATE: (nmtdoryyy) 05/19/2022 
RECOMMENDED STORAGE:  Refrigerate ampoule 

DWUMENTATION/ PATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

   

Date:  05/31/2017 
(rn Midd 'MY) 

 

B.G. Chittlm, eneral Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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 uc(Axi,x2,•••x)) = Ell(Y>xj)2 
i= 1 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UWMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMQGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or Injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain 
products, traceability to international interlaboratory studies has also been established. 

FXPIRYDATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

'; CALA ANA. 
ACCREGITrD 

•
" ITt[) r 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at ww.w,well-labs.corn or contact us directly at infowell-labs.com** 
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Lre.i Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pi/min 
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Conditions for Figure 1: 

Chrompt9graRhic Conditions  
Column:	 Acquity VPLC BEH Shield RP,8  

1,7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (llhr) = 50 
Desolvation Gas Flow (l/hr) = 750 

Figure 1: c13-N-11/1eFOSAA; LC1MS Data (TIC and Mass Spectrum 
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MS Parameters  

Collision as (mbar) = 3.39e-3 
Collision Energy (eV) = 20 

Injection: Direct loop injection 
10 pl (500 ng/ml d3-N-MeFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 MM NH40Ac buffer) 

Flow: 300 pi/min 

d3-N-MeFOSAA [c11D3H2F17N04s]-  [c8F17]- 
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Conditions fQr Figure 2:  

figure 2: d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

pRODUcT CODE: d5-N-EtFOSAA LOT NUMBER: d5NEtFOSAA1116 
COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: PAS #: Not available 

F\ 

/

F F\ F\ F /CD2C D3  

F C A A A  
FI\ 

F F F F F F I 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (,,,,,ddiyyyy)  

EXPIRY OATg: (rnmiddim,y) 
RECOMMENDED STORAGE:  

C„D,H,F„NO.S 

50 ± 2.5 pg/mI 

>98% 
11/22/2016 
11/22/2021 
Refrigerate ampoule 

MOLECULAR WEIGHT: 
SOLVENT(S):  

ISOTOPIC PURITY;  

590.26 
Methanol 

Water (<1%) 
>98% 2H, 

DOCUMENTATION/ DATA ATTAQHEQ:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATIgN:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/01/2016 
immiddiyym 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFCIUV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, jy), of a value y and the uncertainty of the independent parameters 

x2,...xa  on which it depends is:, 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT; 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

6 CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (l/hr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,a  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 
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Conditions for Figure It 

Fiaure 1: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum) 
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figure 2: d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure 2; 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml d5-N-EtFOSAA) 

Collision Gas (mbar) = 3.43e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% 1-1,0 Collision Energy (eV) = 20 

(both with 10 mM NH40Ac buffer) 

Flow: 300 p1/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5NEtFOSAA1116 
qomPotpip N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: CAS #: Not available 

F\ 

c/ 

 F F

\c/ 

 F \ / \ / 

/

C D2C D3  

C C SO2N 
F
,"....  '''",.. ./... ''''''.. .../... '.."... ..."-- ....".. .../.. C C C A 

/\ /\ /\ CH2C01-1 

FFF F F F F I 

MOLECULAJ FORPAIXA;  
CONCENTRATION:  

CHEMICAL PURITY:, 
LAST TUTU: (mrnichifyyri) 

EXPIRY DATE: (mmiddlyyyy) 

RECOMMENDED STORAGE:  

C12D5H3F17N 04S 
50 ± 2.5 pg/rnl 

>98% 

11/22/2016 
11/22/2021 
Refrigerate ampoule 

MOLECULAR WEIGHT:  

SOLVENT(S):  

ISOTOPIC PURITY:  

590.26 
Methanol 
Water (<1%) 
>98% 21-1, 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester. 

FOR LABORATORY USE ONLY NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/01/2016 
(rti mid cityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • Info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS, 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

ut (qx, , x2 ,...x„ D - E u (y , x, )2  
1,1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%)' is stated on the Certificate' of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
International interlaboratory studies has also been established. 

EXPIRY DATE /PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
iSO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,welVabs,com or contact us directly at infogwell-labs.conf* 
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LC; Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 

e. 

,T-T-,n rm 1 , rri FT„11 -i„„m [it t ni',rn rp rrri r r F r , rrri irrr Time 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 

22-Nov-2016 16:08:04 
Scan ES- 

TIC 
1 .06e8 

22nov2016_d5N EtFOSAA_002 
d5NEtFOSAA1116 25 ug/ml 

100— 

22nov2016_d5NEtFOSAA_002 276 (4.641) 22-Nov-2016 
d5NEtFOSAA1116 25 ugtml Scan ES-

1.25e6 589 

16:08:04 

500 550 600 650 
miz 

Condi:09ns for Floyre 1:  

Cbtornstograohfc Condition  
Column:	 Acquity UPLC BEH Shield RP,,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) 35.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (l/hr) 750 

Flaure 1: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum) 
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MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 20 

Conditions for Figure 2:  
Injection: Direct loop Injection 

10 pl (500 ng/ml d5-N-EtFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% HaO 
(both with 10 mM NH4OAc buffer) 

100- 
d5-N-EtFOSAA 589 > 419 

2.41e4 

" 1 , . 1 , , 1 ,,, 1 -'1 " 
1.40 1.60 1.80 2.00 2.20 

11111 
I " I '"' 1

'r r
t ""1"" " 'I''"1""1rri't"..1 

2.40 2.60 2.80 3.00 3.20 3.40 
0  

100-,  

JY 

1.40 1.60 

100- 

1.80 2.00 2.20 

FOSAA 

2.40 2.60 2.80 3.00 3.20 

[C10l-i3F17NO4S]. [C8i-IF.17N025]- 

1.60 1.80 2.00 2.20 
Al iirh  

2.40 2.60 2.80 3.00 3.20 3.40 

(C8F17503r [FSO3r PFOS 499 > 99 

100- 
FOSA 

4/11  
1.40 1,60 1,80 2.00 2.20 

\01 :1 ,1{ ,  
2.40 2.60 2.80 

[C8HF17NO2S]- 

J

V1 

3.20 3.40 
1.\.  

3.00 

[1402S]' 

68.7 

498 > 78 
109 

22nov2016 _d5NEtFOSAA_003 22-Nov-2016 16:21:56 
d5NEtFOSAA1116 500 ng/mI 

[C12D5H2F17N04Sr (C8F171- 

N-EtFOSAA (c12H7F17N04s1- icapn,r 584 > 419 
122 

3.40 

556 > 498 
449 

0  -4'1  
1.40 

0A/VM  
1,40 1.60 1.80. 

\ I 
2.00 ' 1  2.20 

Af),\ArrAM\  
2.80 3.00 3.20 2WO . 2.40 3.40 

&I  Time 

Flow: 300 pi/min 

Fioure 2; d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions) 

Form#:27, Issued 2004-1140 d5r4EIFOSAA1116 (4 of 4) 
Revision1k3, Revised 2015-03-24 rev0 

Page 134 of 897 Page 134 of 897



Reagent

LCM2-6:FTS_00004

Page 135 of 897



WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

 

PRODUCT CODE M2-6:2FTS I,QT NUMBER; M262FTS0217 

COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-13C2]octane sulfonate 

STRUCTURE: CAS #: Not available 

F  

FvF FvF FvF H

I

V 

s 

 

C"a  

F

A A  A 
FFFF F H 

A
H 

(Na salt) 
(M2-6:2FTS anion) 

MOLECULAR FORMIAA:  
CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mrnickilywy) 

EXPIRY DATE: (mmkidiserm 

RECOMMENDED STORAGE:  

13C212C6F 4F13SO3Na 
50.0 ± 2.5 pg/mI 
47.5 ± 2.4 pg/m1 

>98% 
02/17/2017 
02/17/2022 
Refrigerate ampoule  

MOLECULAR WEIGHT: 452.13 

SOLVENT(S): Methanol 

ISOTOPIC PURITY: >99% 13C 
(1,2-"C2) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
The native 6:2FTS contains 4.22% of 34S (due to natural isotopic abundance) therefore both native 

6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis. 
We recommend using the m/z 429 to m/z 81 transition to monitor for M2-6:2FTS during quantitative 
analysis as it will be free of any native contribution (see Figure 2). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  02/2412017 
(mmiddhjyyy) 

Fom-f#:27, Issued 2004-11-10 
Revision#:3, Revised 2015-03-24 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

JIAZARIDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION;  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ua(y), of a value y and the uncertainty of the independent parameters 

x1, on which it depends Is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT: 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

° CALA 10 A •,„AB 
ACCREDITED 

-----carnr.MGZ--  - • 
rtErEREN. YATtnt, 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (225 - 850 emu) 

Source:Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 30.00 
Cone Gas Flow (1/hr) = 50 
Desolvation Gas Flow (l/hr) = 750 

MS Parameters 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP1. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 8 min and hold for I min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

M262FTS0217 (3 of 4) 
rev0 Page 138 of 897 

Form#17, Issued 2004-11-10 
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Flaure 1: M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum) 

Scan ES-
1.10e6 429 

17feb2017_M262FTS_002 
M262FTS0217 25 ugimi 

100- 

17-Feb-2017 15:32:53 
Scan ES- 

TIC 
6.83e7 

Time 
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50  

17feb2017_M262FTS_002 203 (3.414) 17-Feb-2017 15:32:53 
M262FTS0217 25 ug/ml 

100- 

430 

Tryrrer-m•tri-rrl-rt, 1 crri rri rrrt-rrrein    miz 
240 260 280 300 320 340 360 380 400 420 440 460 480 500  

Conditions for Figure 1:  

Page 138 of 897



FlaUre 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions) 

17feb2017 

100- 

'ae-H 

0--  

M262FTS0217-  
M262FTS 003 17-Feb-2017 17:06:41 
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Conditions for Figure  

injection: Direct loop injection 
10 pl (500 ng/ml M2-6:2FTS) 

Mobile phase: isocratic 80% (80:20 MeOH:ACN) / 20% H20 
(both with 10 mM NH40Ac buffer) 

MS Parameter% 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 25 

Flow: 300 NI/min 
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CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

eRODUCT CODE:  
COMPOVND:  

STRUCTURE:  

M2-6:2FTS LOT NUMBER: M262FTS0217 
Sodium 1H,1H,2H,2H-perfluoro-[1,2-13C2]octane sulfonate 

CAS #: Not available 

MOLECULAR FORMULA:  

CQNCIWRATION: 

CHEMICAL PURITY:  

LAST TESTED: (rrimiddNyyy) 

EXPIRY DATE: (rirroddryyyy) 

RECOMMENDED STORAGE:  

"C212C6H4F„SO3Na 
50.0 ± 2.5 pg/ml (Na salt) 
47.5 ± 2.4 pg/ml (M2-6:2FTS anion) 
>98% 
02/17/2017 
02/17/2022 

Refrigerate ampoule 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

452.13 
Methanol 

>Th  13c  

(1,2-13C2) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATIQN:  

See page 2 for further details. 
The native 6:2FTS contains 4.22% of 34S (due to natural isotopic abundance) therefore both native 
6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis. 
We recommend using the m/z 429 to m/z 81 transition to monitor for M2-6:2FTS during quantitative 
analysis as it will be free of any native contribution (see Figure 2), 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  02/24/2017 
(rw-rockfirm) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS LCHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

x1, on which it depends Is: 
it 

1.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken Into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external 1SO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in Material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of 150 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASCU 
National Accreditation Board (ANAB; AR-1523). 

• 
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**Por additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.weilliabs.com  or contact us directly at itIfoOweildabs.com**  
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Experiment: Full Scan (225 - 850 amu) 

Source:Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 30.00 
Cone Gas Flow (Vhr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 

MS Parameters  

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 1 50% H2O 
(both with 10 mM NH,pAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions in 0.5 min. 
lime: 10 min 

Flow: 300 pi/min 

Time 
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 

17feb2017_M262FTS_002 
M262FTS0217 25 ug/ml 

100- 

17-Feb-2017 15:32:53 
Scan ES- 

TIC 
6.83e7 

429 
Scan ES-

1.10e6 

17-Feb-2017 15:32:53 17feb2017_M262FTS_002 203 (3.414) 
M262FTS0217 25 ug/mE 

100- 

240 260 280 300 320 340 360 380 400 420 440 460 480 500 
miz 

Conditions for Figure 1:  

Flaure 1; M2.6:2FTS; LC/MS Data (TIC and Mass Spectrum) 
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Fissure 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figyre 2:  

Injection: Direct loop injection MS Parameters 
10 IA (500 ng/ml M2-6:2FTS) 

Collision Gas (mbar) 4.= 3.39e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 25 

(both with 10 mM NH40Ac buffer) 

Flow: 300 plimin 
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rc, sir-k) 

WELLINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

 

   

PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0816 

COMPOUND; Sodium 1H,1H,2H,2H-perfluoro-[1,2-13C2idecane sulfonate 

STRUCTURE: CAS #: Not available 

FvF FvF FvF FvF H

I

V 

,A)3Na  F A A A A  
F F F F . F F F F H H 

MOLECULAR FORMULA;  
CONCENTRATION:  

CHEMICAL PURITY: 

LAST TESTED: (rawddirtyy) 
EXPIRY DATE: (r—kidtyriy) 
RECOMMENDED STORAGE:  

i3c
2
12-

8
—
m4
-

1 
 r ,SO3Na 

50.0 ± 2.5 pgiml 
47.9 ± 2.4 pg/mi 
>98% 
08/22/2016 
08/22/2021 

Refrigerate ampoule 

MOLECULAR WEIGIfT:  

$OLVENT(S):  

ISOTOPIC PURITY:  

552.15 
Methanol 

>MAO/ 13C 
UU-1° 

(1,2-"C2) 

(Na salt) 
(M2-8:2FTS anion) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
The native 8:2FTS contains 4.22% of 34S (due to natural isotopic abundance) therefore both native 
8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis. 
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative 
analysis as it will be free of any native contribution (see Figure 2). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  09/02/2016 
(mmfdetyym 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

u(yx,) 
i.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTIi 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/lEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

-„ 
CALA AMA

•

'S 
ACCR 4 1 ED 

hEF.ENCI,  MA.CfMAL 
PROD 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at jnfoja  
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22aug2016_M282FTS0816_001 22-Aug-2016 14:25:54 
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum) 
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conditions for Figure 1: 

  

Waters Acquity Ultra Performance LC 
Mlcromass Quattro m/cro API MS 

Chromatographic Conditions  
Column: Agilent Zorbax Bonus-RP 

1.8 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters 

Experiment: Full Scan (250 - 850 amu) 

Source:Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 30.00 
Cone Gas Flow (1/hr) = '100 
Desolvation Gas Flow (l/hr) = 750 
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Figure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml M2-8:2FTS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: Isocratfc 80% (80:20 MeOH:ACN) / 20% Hp Collision Energy (eV) = 30 

(both with 10 mM NH4OAc buffer) 

Flow: 300 p1/min 
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R sue 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODijcT CODE: M2-8:2FTS SOT NUMBER: M282FTS0717 

COMPOUND: Sodium 1H,11-1,2H,2H-perfluoro-[112-13C2]ciecane sulfonate 

STRUCTURE: CAS #: Not available 

F\/ 

FF

\/ 

FF

\/ FF\/ 

F H H 

CCCCC S0,-Na*  
F

s**".. 

F/ 
 A A A A  

F̀ FF F̀F FHH 

moLEcpAg fQRMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (mmid,u,my) 
EXPIRY DATE:  

RECOMMENDED STORAGE:  

"C212C,i-14FirS03Na 

50.0 ± 2.5 pg/mI 
47.9 ± 2.4 pg/ml 

>98% 

07/05/2017 

07/05/2022 

Refrigerate ampoule 

MOLECULAR WEIGHT:  552.15 

SOLVENT(SI: Methanol 

ISOTOPIC PURITY: >99% "C 

(1,2-"C2) 

(Na salt) 
(M2-8:2FTS anion) 

DOCVMENYELQW DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
The native 8:2FTS contains 4.22% of 34S (due to natural isotopic abundance) therefore both native 

8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis, 

We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative 

analysis as it will be free of any native contribution (see Figure 2). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  07/07/2017 
(mmtdcityyyy) 

B.G. Chittim, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SOSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline Material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 
u,(y(x„x2 ,...x,,)}= Xu(y,x,) 2  

f =] 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. Ail volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to MST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I_PERIOD Of VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

A), t, - CALA 
ACCREOfTE0 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at infogawell-lebs.corn** 
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Fiuure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum) 
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CouslItions for Figure 1; 

Lca. Waters Acquity Ultra Performance LC 
MS: Mlcromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% HzO 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source:E[ectrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 30.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml M2-8:2FTS) 

 

MS Parameters 

Collision Gas (mbar) = 3.50e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 30 

(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 

Flaure,2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions) 
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W1:71- rrnt 4̀. L../ CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: M2PFHxDA 1.0T NUPE3gRi M2PFHxDA1112 

COMPOUND: Perfluoro-n-[1,2-13C2]hexadecanoic acid 

STRUCTURE: CAS #: Not available 
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F /C`\ /C\ 
• Ps Pt Pt P. OH 

F F F 7 \7 \F \F \ F F F F F F F F 7 \7  \ 7 \ 7 \F 

MO)-.EcULAR FORMULA:  

CONCENTRATION;  

CHEMICAL PURITY:  

1,6$T TESTED: (mi-old/my)  

gXPIRY DATE: immidwywy) 

RECOMMENDED STORAGE:  

13C212C14HF3102 

50 ± 2.5 pg/ml 

>98% 

01/07/2016 

01/07/2021 

Store ampoule in a cool, dark place 

MOLECIPLAR WEIGHT:  

SOLVENT(S):  

ISOTOPIC PURITY:  

816.11 

Methanol 

Water (<1%) 

au 13C 

(1,2-13C2) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains — 0.3% of native perfluoro-n-hexadecanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  01111/2016 
(mmtddlywy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc, are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS/ CHARACTERIZATION,:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u ,(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware), An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has ,been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

FXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA1 Global, 
lSO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CA LA 
A CCPCD.",  EZ) 

nue, ACC KA,cfr., 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.00m or contact us directly at infowell-lahs•com** 
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Experiment: Full Scan (225 - 1200 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (1/hr) = 60 
Desolvation Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NI-140Ac buffer) 
Ramp to 100% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions In 0.5 min, 
Titne: 10 min 

Flow: 300 pi/min 

29nov2012_M2PFHxDA_004 
M2PFHxDA1112 25 ug/m1 

100— 

29-Nov-2012 14:27:19 
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4.81e7 
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2.00 3.00 4.00 5.00 6.00 7.00 8.00 
.0  
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M2PFHxDA1112 25 ug/ml 
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250 300 350 400 450 500 550 600 650 700 750 800 850 900 

Conditions for Figure 1:  

Fissure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions) 
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gL7  

29nov2012_M2PFHxDA_006 
M2PFHxDA1112 

29-Nov-2012 15:24:50 
500 ng/ml 

M2PFHxDA [13C212C1,3102r - 113C112C14F3ir 815 > 770 
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Conditions for Fissure 2: 

Injection: Direct loop injection 
10 it (500 ng/ml M2PFHxDA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) I 20% Hp 
(both with 10 mM NI-IpAc buffer) 

Flow: 300 pWmin 

MS Parameters 

Collision Gas (Mbar) = 3.39e-3 
Collision Energy (eV) = 15 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: M2PFHxDA LOT NyMBER: M2PFHxDA1112 

COMPOUND: Perfluoro-n-[1,2-13Cjhexadecanoic acid 

STRUCTURE: CAS #: Not available 

F\  ./ F

\c

/ V V • . F
\c/

F F. F\  

C 13  c F 
C C - A 

/\ 

A 
/\ 

A  /\ 
/\ 

-c- -c- ---- OH 
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816.11 

Methanol 

Water (<1%) 

>99% "C 

(1,2-"C2) 

MQLEcULAR FORMULA: 13C212C14HF3102 
CONCENTRATION: 50 ± 2.5 pg/ml 

CHEMICAL PURITY: >98% 

LAST TESTEP1  (m.kkuyym 01/07/2016 

EXt2IRY PATE: rilrnicicityyyy) 01/07/2021 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

phispLgcyLAR WEIQHT:  
SQJ.VENT(S):  

ISOTOPIC PURITY: 

DOCUMENTAIIQNI DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.3% of native perfluoro-n-hexadecanolc acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

 

Date:  01/11/2016 
(mmIdcliyyyy 

  

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
srouvimstms, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY; 
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum.combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF.VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in Its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wymwell-Jabs.com  or contact us directly at lnfo@well-labs.com**  
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t/1.3 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

11 11 Irrrlll 11 111 i1 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% Hp 
(both with 10 mM Nh140Ac buffer) 
Ramp to 100% organic over 7 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parpmeters 

Experiment: Full Scan (225 - 1200 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 25_00 
Cone Gas Flow (1/hr) = 60 
Desolvation Gas Flow (I/hr) a  750 

Figure 1: M2PFlixDA; LCIMS Data (T1C-and Mass Spectrum) 
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MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 15 

injection: Direct loop injection 
10 pl (500 ng/m1M2PEFIxDA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH40Ac buffer) 

Flow: 300 plimin 
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Conditions for Figure 2t 

Fissure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINTTON CERTIFICATE OF ANALYSIS 
LA BORATORIES DOCUMENTATION 

f-- 

is 

PRODUCT CODE: M2PFHxDA LQT NUMBER: M2PFHxDA0717 
COMPOUND: Perfluoro-n-f112-13C21hexadecanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECU‘AR FORMULA:  
CONCENTR4TIOR;  

CHEMICAL PURITY: 

LAST TESTED: (mmiddiym)  
EXPIRY DATE: (rnnirdcopm) 
RECOMMENDED STORAGE:  

13 212C„HF„0, 
5000± 2.5 pg/ml 

>98% 
07/13/2017 
07/13/2022 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

816.11 
Methanol 
Water (<1%) 
>99% '3C 
(1,2-"C,) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains - 0.3% of native perfluoro-n-hexadecanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  07/14/2017 
(mrnkldtyyyy) 

     

B.G. Chlftim, General Manager 

Wellington Laboratories Inc, 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsarnple of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2 ,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA1 Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at 1nfoawell-labs.com** 

Forn4.-27, issued 2004-11-10 M2PFHxDA0717 (2 of 4) 
Revisiotr4:4, Revised 2017-03-06 rev() 

Page 167 of 897 

11 u,(y(x„x2 ,...x,,)) = Eu(y,x1) 2 

Page 167 of 897



LQ. 
.t11.51 

Waters Acquity Ultra Performance LC 
Mlcromass Quattro micro API MS 

0 'TIITT)"111'11•1- 111I111111111111 

3.00 3.50 4.00 4.50 5.00 5.50 6.00 6,50 7.00 7.50 8.00 8.50  

13ju1y2017 M2PFHxDA_001 
M2PFHxDA-0717 25 uglml 

100-1 

1 
I 

I 

1 

ti 

Time 

134u1-2017 16:03:01 
Scan ES- 

TIC 
3.37e7 

13ju1y2017_M2PF11xDA_001 411 (6.912) 13-Jul-2017 16:03:01 
M2PFHxDA0717 25 ug/ml 

100 

Scan ES- 
815 5.17e5 

770 

816 

0 
250 300 350 400 450 500 550 600 650 700 750 800 

mlz 

771 

850 

Conditions for Figure 1:  

cf3romatographic Conditions  
Column: Acquity UPLC BEH Shield RPis  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

JMS Parameters 

Experiment: Full Scan (250 - 1250 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (Vhr) = 60 
Desolvation Gas Flow (l/hr) = 750 

Figure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for figure 2;  

Injection: Direct loop injection 
10 pl (500 nglml M2PFHxDA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) 120% Hp 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.28e-3 
Collision Energy (eV) =. 15 

Figure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: M2PFOA LOT NUMBER: M2PF0A0613 

COMPOUND: Perfluoro-n-[1,2-13C2]octanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA: 10C,12C5HF1502  MOLECULAR WEIGHT: 416.05 

CONCENTRATION: SOLVENTIS): 50 ± 2.5 pg/ml Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%13C 

BAST TESTED: oirniddiyym 06/19/2013 (1,2-"C2) 

EXPIRY DATE: (mr.vddryyyy) 06/19/2018 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  07/16/2013 
(rim/cid/MY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs,com 

Form#:27, Issued 2004-11-10 M2PF0A0613 (1 of 4) 
Revision#2, Revised 2012-08-13 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference 
standards for the identification and/or quantification of specific chemical compound(s). 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection and clothing should be worn at all times. Waste should be 
disposed of according to national and regional regulations. Material Safety Data Sheets (MSDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are also confirmed using HRGC/HRMS 
and/or LC/MS/MS. 

tit (Y(x, , x2,— iix„ )) = ii&k, ,r, )2  

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior 
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and 
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, 
traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time 
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed 
analyte(s) is performed on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to ISO 9001.2008 by SAI Global, ISO/IEC 
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS 
(certificate number AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at iri s.co ** 
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HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS and/or LC/MS/MS. The relative 
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are 
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the 
stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ue(y), of a value y and the uncertainty of the independent parameters 

x„...)ci  on which it depends is: 
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Figure 1: M2PFOA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Fiaure 1. 

MS Parameters 

- 850 amu) 

= 750 

LC: 
PAS1 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Conditions Chromatographic 
Column: Acquity UPLC BEH Shield RPis  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% Hp 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

Experiment Full Scan (150 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) 
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MS Parameters 

Collision Gas (mbar) = 3.66e-3 
Collision Energy (eV) = 11 

Injection: Direct loop injection 
10 pl (500 ng/ml M2PFOA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hj0 
(both with 10 mM NHjOAc buffer) 

Flow: 300 pl/min 
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Conditions for Fiaure 2: 

Fiaure 2: M2PFOA; LC/MS/MS Data (Selected MRM Transitions) 

Form#:27, Issued 2004-11-10 M2PF0A0613 (4 of 4) 
Revision#:2, Revised 2012-06-13 

Page 174 of 897 
rev() 

Page 174 of 897



Reagent

LCM2PFOA_00008

Page 175 of 897



Ar* . S113111- 

T Tc--17-1-r-ttp, 
\J CERTIFICATE OF ANALYSIS 

LABORATORIES DOCUMENTATION 

PRODUCT CODE: M2PFOA LOT NUMIE1ER: M2PF0A0216 

COMPOUND: Perfluoro-n-[1,2-13C2]octanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (rrirrodwyyyy) 

EXPIRY DATE ( nmidaywy)  

RECOMMENDED STORAGE:  

13C212C6F1F1502  
50 ± 2.5 pg/ml 

>98% 

02/12/2016 

02/12/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGJ-IT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

416.05 

Methanol 

Water (<1%) 
>--0,/013C  

(1,2-"Cd 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic. acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  02/24/2016  
(mmiddlywy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NOG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.corn 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u.(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY; 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

01: 

t' CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.corn or contact us directly at infowell-labs.corn** 
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Experiment: Full Scan (150 - 850 amu) 

MS P?r?meter  

Source: Eiectrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Conditions forfIsture 1:  

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN)/ 50% H2O 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1,5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 
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Figure 1: M2PFOA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M2PFOA; LC/MS/MS Data (Selected MRM Transitions) 

12feb2016 

100— _ 

z' 

_ 

M2PF0A0216 
NI2PFOA 002 

500 n/m1 
12-Feb-2016 14:44:04 

[13C112C6F15]- 415 > 370 M2PFOA [13C212C6F1502] 
5.54e5 

0  i  1 ,i" 
I I 

i iiii1i 
I t 

i "ii", 
I P" 

l 
I, 

l 1 1' " ' '' ' l l '''ll '' ' I''' f r it, 7 r ,,,i i," 1 , ' Ill 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

PFOA [C8F1502]- I - 151 413 > 369 
100- 678 

_ 

_ 1 
;:i'l-,  

0 
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2,00 

PFOS [C8F17S031- - [F503j- 499 > 99 
100- _ 116 

- 
_ 
_ 

8-'Z- 
- -  
_ 
_ N,A, , , ) 1 , , i , 1 I ' I , < 1' 0 , r , , 1 , ri , , ,1 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

13C1-PFHpA 03c
1
12c

6F13
0

2
]- [C6F131- 364 > 319 

100- _ 1 376 

z 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

PFHxA [C6F1102]- [C5Fiir 313 > 269 
100- 349 

i,'-'- 

l/1 t. ' i Time 1 /'  0 , = 1.I r 1 1 , i T 1 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

   

Conditions for Fjaure 2:  

Injection: Direct loop injection 
10 pl (500 ng/m111/12PF0A) 

Mobile phase: Isocratic 80% Me0H / 20% H2O 

Flow: 300 pl/min 
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MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 10 
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/_,1-41,-1_,TP‘ICTi ON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  
COMPOUND:  

STRUCTURE:  

M2PFTeDA. 
Perfluoro-n-[1,2-13C2tetradecanoic acid 

LOT NUMBER: M2PFTeDA0217 

CAS #: Not available 
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MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmiddlywy) 

gxPIRY DATE: rnicklyyyy) 

RECOMMENDED STORAGE:  

"C212C12HF,702  
50 ± 2.5 pg/ml 

>98% 
03/01/2017 
03/01/2022 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY;  

716.10 
Methanol 
Water (<1%) 

>99% 13C 

(1,2-13;) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LCIMS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  03/07/2017 
(mmkkItyyyy) 

B.G. Chittim, General Manager 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uy), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info(awell-labs.com** 
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1.Q.L 
MS: 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 ul/min 

01mar2017_M2PFTeDA_001 
M2PFTeDA0217 25 uglml 

100- 

01-Mar-2017 17:01:05 
Scan ES- 
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3.28e7 

1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 
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M2PFTeDA0217 25 ug/m1 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP78  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 65% (80:20 MeOH:ACN) / 35% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV). 3.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (I/hr) = 60 
Desolvation Gas Flow (I/hr) 750 

Mauro 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conclitioris for Flaure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml M2PFTeDA) 

Mobile phase: Isocratic 80% (80:20 Me0H:ACN) 120% Hz0 
(both with 10 mM NH40Ac buffer) 

Flow: 300 p1/min 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 14 
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CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

 

PRODUCT CODE: M2PFTeDA LOT NUMBER: M2PFTeDA0217 
CQMPOUND: Perfluoro-n-[1,2-"C2]tetradecanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA: 13C
2
12C

12
NF

27
0

2 
 MOLECULAR WEIGHT: 716.10 

CONCENTRATION: SOLYENT(S): 50 ± 2.5 pg/m1 Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY; >99% "C 

LAST TESTED: (mmtddirm) 03/01/2017 (1,2-"C2) 
E)c131 Fly DATE; (r,rricid/rm) 03/01/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOC UM piSUATI9Nt DATA ATTAPI-I5D:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboXylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

    

Date:  03/07/2017 
(mtriatyyfy) 

 

Chittim, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS.  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESLS CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x1 , x2,...xn  on which it depends is: 
uc (y(x„x2 ,...x,)) = Ett(y, x1 ) 2  

1-1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE/ PERIOD CIF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in Its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products frorn Wellington Laboratories Inc., 
please visit our website at www.well-Lqbs.coM  or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V). = 15.00 
Cone Gas Flow (l/hr) = 60 
Desoivation Gas Flow (1/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield Ripie  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 65% (80:20 MeOH:ACN) / 35% Hp 
(both with 10 mM NF140Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

Scan ES- 
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Conditicaris for Figure 1;  

Figure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Elaure 2: 

    

Injection: Direct loop injection 
101.11(500 ng/ml M2PFTeDA) 

Mobile phase: IsocratIc 80% (80:20 MeOH:ACN) 120% Hp 
(both with 10 mM NhipAc buffer) 

Flow: 300 p1/min 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 14 

figure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions) 
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CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT C9DE: M2PFTeDA J.9T NUMBER: M2PFTeDA0217 

COMPOUND: Perfluoro-n-[1,2-13;]tetradecanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA:  

COPICENTRATION;. 

CHEMICAL PURITY:  

LAST TESTED: (mmiddiiyyy) 

EXPJRY DATE: (nurkicleyyyy) 

RECOMMENDED STORAGE:  

" 212C„HF„0, 

5000± 2.5 pg/ml 

>98% 

03/01/2017 
03/01/2022 
Store ampoule in a cool, dark place 

MOLEPUAR WEIGHT;  

SOLVENTM1 

ISOTOPIC PURITY:  

716.10 
Methanol 
Water (<1%) 

>99% '3C 

(1,2-"( 2) 

9CUMENTATIONI DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  03/07/2017 
(mrtVddiyyyy) 

     

B.G. Chlttim, eneral Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous. routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsaMple of this product should be performed using calibrated 
measuring equipment. 

11 

 ti,.(y(x,,x,,...x,)) = EttCy,x0 2  
1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken Into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI'. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA NAVE 
,CCASDITEr,  

OE,  MEN • MAIEIVAt. 
F C.ILICEP 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,. 
please visit our website at www,well-labs.com  or contact us directly at inio@well-labs.com** 
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xi, on which it depends is: 
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Figure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions NE Figure 1:  

LC.; Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

ChromatograDhlc Conditions MS Parameter§ 
Column: Acquity UPLC BEH Shield RPIB  

1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu) 

Mobile phase: Gradient Source: Electrospray (negative) 
Start: 65% (80:20 MeOH:ACN) / 35% H2O Capillary Voltage (kV) = 3.00 

(both with 10 mM Nh1,40Ac buffer) Cone Voltage (V) = 15.00 

Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (ilhr) = 60 
before returning to initial conditions in 0.5 min. DesolvatIon Gas Flow (I/hr) = 750 
Time: 10 min 

Flow: 300 pi/min 
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Figure 2:_ M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions) 
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Cg.a.dMons for Figure 2: 

Injection: Direct loop injection 
10 pi (500 ng/ml M2PFTeDA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NFI„OAc buffer) 

Flow: 300 ul/min 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 14 

ForrOk27,1ssued2004-11-10 M2PFTeDA0217 (4 of 4) 
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LABORATORIES  
CERTIFICATE OF ANALYSIS 

DOCUMENTATION 

PRODUCT CODE:  

COMPOUND;  

STRUCTURE:  

M4PFHpA 

Perfluoro-n-[1,2,3,4-13C4Jheptanoic acid 

LOT NUMBER; M4PFHpA0516 

CAS #: Not available 

F\ F

\ /

F 

F AA A  
FFFFF F 

MOLECIA,6R FORMULA: 13C412C31-1F1302  MOLECULAR WEIPHT; 368,03 
CONCENTRATION: SOLVENT(S): 50 ± 2.5 lag/ml Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C 
LAST TESTED: (nimIckliyyyy) 05/27/2016 (1,2,3,4-13C4) 

Pi V DATE: (rrimiddiym) ,EX 05/27/2021 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATAATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  07/05/2016 
(mmiadtmy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519822-2436 - Fax: 519-822-2849 • info@well-labs.com  

Formtk27, issued 2004-11-10 
Revision#1, Revised 2015-03-24 Page 196 of 897 
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INTENDED USE", 
The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UWMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined - relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, lic(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

ut  (y(x„ )) = i740),,y 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

441  
CA LA 

ncrtsmar7iAL — 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.corrl or contact us directly at infogwell-labs.com** 

Form#17, issued 2004-11-10 M4PFHpA0516 (2 of 4) 
Revisiont3, Revised 2015-03-24 revl 

Page 197 of 897 Page 197 of 897



Page 198 of 897 Page 198 of 897



Flours 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Mature 2;  

Injection: Direct loop injection 
10 pl (500 nglml M4PFHpA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 MM NH4OAc buffer) 

Flow: 300 pl/min 

MS Parameters  

Collision Gas (mbar) = 3.35e-3 
Collision Energy (eV) = 11 
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41sit4 .94,41 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  

COMPOVNI;I:  

STRUCTURE: 

M4PFHpA 

Perfluoro-n11,2,3,4- 3C4]heptanoic acid 
LOT NUMBER: M4PFHpA0517 

CAS #: Not available 

    

F\ 
\/F 

\ 11 

F/  

A A  OH 

F 
\
FF FFF 

MOIAGIA.AR FORMULA: " 412C,FIF130, MOLECULAR WEIGHT: 368.03 

CONCEJMATION:  SOLVENT(S);  5000± 2.5 fag/ml Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%laC 

LkST TWEP: (mmtddIrm 05/03/2017 

EXPIRY DATE.,0,,,vddiymi 05/03/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

pQcUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 

• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  05/11/2017 
(mmiddiyyyy) 

B.G. Chittlm, eneral Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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iNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:, 
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. Ail procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken Into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...; on which it depends is: 
(y(,, = Eu(y, )02  

1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
Ail reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. Ali volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATEJ PERIOD OF VALIDITY: 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. • 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and, purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 

(4 

CALA 
R,CC,R 5 DITEO 

MaltRIAt. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs,com** 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MoOKACN) / 50% H2O 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min, 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (1/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Fictive 1: M4PFHpA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Fidure 2:  

Injection: Direct loop Injection MS Parameters 
10 pl (500 ng/ml M4PFHpA) 

Collision Gas (Mbar) = 3.46e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 120% FI,0 Collision Energy (eV) = 9 

(both with 10 MM NH40Ac buffer) 

Flow: 300 pl/min 
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NELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: M4PFHpA I,QT NUMBER: M4PFHpA0517 

COMPOUND: Perfluoro-n-[112,3,4- 3C4]heptanoic acid 

STRUCTURE: CAS #: Not available 

\ \ F\  f 

F —C C- OH 

F/ \F F/ \F F
\

F 

MOLECULAR FORMULA; "C412C31-1F1302  MOLECULAR WEIGHT: 368.03 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/m1 Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: -uu/o 0,13C 

LAST TESTED: owniddryyyyl 05/03/2017 (1,2,3,4-13C4) 

EXPIRY DATE: (mmichvyyyy) 05/03/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED;  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  05/11/2017 
(mrridcltyyyy) 

 

B.G. Chit-ft, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • infogwell-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety ❑ata Sheets (SDSs) are available upon request. 

SYNTHES_IS I .CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 
il uc.(y(x1 ,x2 ,....r0)= Eti(y,x,)2 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international Interlaboratory studies has also been established. 

EXPIRY DATE / PERJOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

♦ 
CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at infoOwell-labs.com** 
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03may2017_M4PFHpA_002 03-May-2017 14:49:34 
M4PFHpA0517 25 ug/mi 

100— 

Scan ES- 
TIC 

5.96e7 

Experiment: Full Scan (225 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (l/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromptograohic Conditions  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH,OAc buffer) 

Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pUrnin 

03may2017_M4PFHpA_002 172 (2.892) 03-May-2017 14:49:34 
M4PFHpA0517 25 ug/ml 

100- 
367 

Scan ES-
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Conditions for Figure 1:  

Figure 1: M4PFHpA; LC/MS Data (TIC and Mass Spectrum) 

0 --, Time 1-1 T 1 1 '1" 1"1""1 1 .1 1 1 1 .1 1 1 1 1 1 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00  
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Figure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for r lgure 2: 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml M4PFHpA) 

Collision Gas (mbar) = 3.46e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 1 20% H2O Collision Energy (eV) = 9 

(both with 10 mM NF140Ac buffer) 

Flow: 300 pl/min 
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LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

 

             

PINDIJQT D9Dii. M5PFPeA LOT NUMBER: M5PFPeA1116 

COMPOUND: Perfluoro-n-{13C5]pentanoic acid 

STRUCTURE: CAS #: Not available 

F

\4 

 / F\  / 11 

C 13\C 13  C 
F

------ '4.3  ---- '43  .------- "....... C OH 
/\ 

A 

• F F F F 

MOLECULAR FORMULA: 13C51-1F902 
 MOLECULAR WEIPIII‘ 269.01 

CONCENTRATION: SOLVENT(S): 50 t 2.5 pg/m1 Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >9-% 13C  

1,..AST TESTED: (rnmiddirM) 11/22/2016 ("Cd 
EZPIRY DATE: (rnmidwyym 11/22/2021 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION 

See page 2 for further details. 

Contains•4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains < 0.1% of perfluoro-n-pentanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/09/2016 
(mmickityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only, This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye.  protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZADON', 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, lac(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA .0. 
ACCReDITED 

""7.=!!Tet"` 

**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.weil-labs.corn or contact us directly at info@well-labs.com** 
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1=g1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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onditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity !JPLC BEH Shield RP,, 

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
2 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Paramgrq 

Experiment: Full Scan (150 - 850 amu) 

Source: Eiectrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) =60 
Desolvation Gas Flow (I/hr) = 750 

Figure  '11 ° M5PFPeA; LC/MS Data (TIC and Mass Spectrum) 
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Fiourel: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2: 

Injection: Direct loop injection 
10 µl (500 ng/ml M5PFPeA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 9 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

   

PRODUCT COPE: M5PFPeA LOT NUMBER: M5PFPeA1116 
COMPOUND: Perfluoro-n-f"Cjpentanoic acid 

STRUCTURE:  CAS #: Not available 

   

F  A 
A. 

 OH 

F F F F 

MOLE91,1).Aft FQRMULA: '3C,FIF90, MOLECULAR WEIGUT: 269.01 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/ml Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: ?99% "C 
LAS." TOTED: (mmAkyywy)  11/22/2016 ("Cd 
EXPIRY DATE: (nwildam,y) 11/22/2021 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains < 0.1% of perfluoro-n-pentanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  1209/2016 
(mrnicidirm) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-8222436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS; 
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTKESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ua(y), of a value y and the uncertainty of the independent parameters 

on which it depends is; 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with-weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its dtomposition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA MP), E-3 
ACC,EDITED 

- 
RUE L ,/}SC 

f ;10U11 

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.weil-labs..corn or contact us directly at infowell-labs.Cort** 
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Fiaure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flom 2; 

Injection: Direct loop injection 
10 pl (500 ng/ml M5PFPeA) 

 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 9 Mobile phase: Isocratic BO% (80:20 Me01-1:ACN)/ 20% Hab 

(both with 10 mM NF1.0Ac buffer) 

Flow: 300 pl/min 
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VqELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  

COMPOUND:  

STRUCTURE:  

M5PFPeA 

Perfluoro-n-PCjpentanolc acid 

LOT rtuNmR M5PFPeA1116 

CAS #: Not available 

    

F OH 

F F F F 

MOLECULAR FOIIMULAI "C51-1F90, MOLECULAR WEIGHT: 269.01 
CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/mI Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% 13C 

LAST TESTED;, (miTvdcumi) 11/22/2016 

11/22/2021 

(13C5)  

gXPIRY DATE:0,,,ntddhwo 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains < 0.1% of perfluoro-n-pentanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/09/2016 
(Mrniddtyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:27, Issued 2004-11-10 
Revislotr#:3, Revised 2015-03-24 Page 221 of 897 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human Contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESISI CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The Individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all Of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VAUDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

GALA 
t7.7.  

ACCREDITED 

REFE'F'4 0r!Tc".'""- 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wWw.weikabs.com  or contact us directly at jnfoAwell-labs,com** 
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1St; Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

22nov2016_M5PFPeA_001 
M5PFPeA1116 10 ug/m1 

100- 

22-Nov-2016 14:25:10 

0  r I - I I I T ri / I I .11111111111111, 1.r r r I- 111111111i It'll I flii/r , r I.. r I IIIT1 I It 1 r I IITT II I I 1111 The 
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Scan ES- 
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7.66e7 

22nov2016_M5PFPeA_001 122 (2.051) 22-Nov-2016 
M5PFPeA1116 10 ug/ml 

14:25:10 
Scan ES-

1.34e6 268 
100- 

223 

267 

0 
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 

Ccmdltions for Figure 1:  

Chromatographic Conditions  
Column: Acqulty UPLC BEH Shield RPta  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% H2O 

(both with 10 mM NH4OAc buffer) 

Ramp to 90% organic over 7 min and hold for 
2 min before returning to initial conditions in 0.5 min, 
Time: 10 min 

Flow: 300 Ni/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) 2.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (llhr) = 60 
Desolvation Gas Flow (Iihr) = 750 

F(gure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions) 

22n0v2016 

100- 

-e.' 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pi (500 ng/ml M5PFPeA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H20 
(both with 10 mM NI-140Ac buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar)= 3,46e-3 
Collision Energy (eV) = 9 
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'WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

     

PRODUQJ COOEi MBFOSA-I I.,QJ NUMBER: M8FOSA1215I 

COMPOUND: Perfluoro-1-{13Cjoctanesulfonamide 

STRUCTURE: CAS #: Not available 

F

\/ /FFF\ 
FF 
\ / F\/ 

F 

7
,S02NH2 

F CCCC 

F/ \F F/ \F F/ \F F/ \F 

MOLECULAR FORMULA:  
CONCENTRATION:  
CHEMICAL PURITY:  

LAST TESTED: (mmiddrYriY) 
EXPIRE DAM: (rnmidawyy) 

RECOMMENDED STORAGE:  

13 81-12F„NO2S 

500± 2.5 pg/mI 

>98% 

12/22/2015 

12/22/2020 

Refrigerate ampoule 

IVPI-WiLAR WEIGHT:  

SOLVENT(S):  
ISOTOPIC PURITY:  

507.09 

Isopropanol 

>99% 13C 

("Cd 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/13/2Q16 
(ffirrowyny) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:27, issued 2004-11-10 M8FOSA12151 (1 of 4) 
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JNTENDED USE  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SI=C/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1 , x2 ,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAS Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 1116503'.-.  
ACCREDIVW 0 

ITC KATZTILAL 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at info@well-labs,cem** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (l/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Lre„;, Waters Acquity Ultra Performance LC 
Mlcromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEN Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 Me01-1:ACN) / 50% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to Initial conditions in 0.5 min. 
Time: 10 min. 

Flow: 300 pl/min 

506 
Scan ES-

3.58e6 

22-Dec-2015 16:24:09 22dec2015_M8FOSA_001 338 (5.684) 
M8FOSA1215[ 25 ug/m1 

1001 
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150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 

1 1 1[11 1 1f 11 1 1111 1 11111 [1111 1111 1 [11[ 1 11[1 1 1,111 1111 1 [1,11 [111 1 , 111 1 111[ 1 [11[ 1 111[ 1 11111 111T 1 1}11 1 1[IC 1 ~111 I[IIT 1 ~111 1 1111 1 1111 1 T11 T 1 T111 1 1 Time 
1.50 2.00 2.50 .3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 

22dec2015_M8FOSA_001 
M8FOSA12151 25 ug/ml 

100- 

0 

22-Dec-2015 16:24:09 
Scan ES- 

TIC 
1.19e8 

505 508 

Conditions for Figure 1:  

Figure 1: M8FOSA-I; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M8FOSA-l; LC/MS/MS Data (Selected MRM Transitions) 

22dec2015 
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.1-' 
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Coriditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 nglml M8FOSA-I) 

Collision Gas (mbar) = 3.39e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 30 

(both with 10 mM N11,0Ac buffer) 

Flow: 300 pi/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

       

PRODUCT CODE: M8FOSA-1 LOT NUMBER: M8FOSA04171 
COMPOUND: Perfluoro-1-(13Cjoctanesulfonamide 

STRUCTURE: CAS #: Not available 

F\. 

 /

F F\ F\  

S02NH2  

/C\  A A  
F F F F F F F F 

MOLECULAR FORMULA:  
CONCENTRATION:  
CHEMICAL PURITY:  
LAST TESTED: (rnmidNYYM 

EXPIRY DATE: (mrniddtywy) 

RECOMMENDED STORAGE:  

13Cs1-12F17NO2S 
50 ± 2.5 pg/ml 
>98% 
04/20/2017 
04/20/2022 
Refrigerate ampoule 

MOLECULAR wgic HT:  
SOLVENT(S):  
ISOTOPIC PURITY:  

507.09 
Isopropanol 
>99% 13C 
("CO 

DOCVMENTATJON/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATJON:  

See page 2 for further details. 
Contains — 1.1% of perfluoro-1-rC4]octanesulfonamide and — 0.01% of 
perfluoro-1-[13C,Iheptanesulfonamide. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

B.G. Chittim, General Manager 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs,com 

Fornift27, fssued 2004-1140 .  
Revislonl#:4, Revised 2017-0346 Page 231 of 897 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains, 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the Integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which It depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC tradeable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE/ PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-AS0 
National Accreditation Board (ANAB; AR-1523). 

414,  
• . CALA 

A C. t Fs L. 1)ii t 0 
2121171111--- 

,..w=rtat 

**For additional information or assistance concerning this or any other products froni Wellington Laboratories inc., 
please visit our website at www,well-labs.cOM  or contact us directly at infoiff1well-labs.coD1** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters  

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

chtromatoajaphIc Conditiwts  
Column:	 Acquity UPLC BEH Shield RP,B  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 85% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

20apr2017_M8FOSA_001 375 (6.306) 20-Apr-2017 15:00:37 
M8FOSA0417125 ug/ml 

100— 

e 

"TiIrr fr r r T t t 1 1 IT' l r p—.1, m1 
150 200 250 300 350 400 450 500 550 600 650 

Scan ES-
6.60e6 506 

Conditions for Figure 1: 

20apr2017_M8FOSA_001 20-Apr-2017 15:00:37 
M8FOSA04171 25 ug/ml 

100— 

I" I 
2.60 3.00 

I  Time 
5.00 6.001 7.00 8.00  4.00 

Scan ES- 
TIC 

2.09e8 

Figure 1: MSFOSA-1; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M8FOSA-I; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection NIS Parameters 
10 pi (500 ng/rn1 M8FOSA-I) 

Collision Gas (mbar) = 3.17e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 30 

(both with 10 mM NII-1,0Ac buffer) 

Flow: 300 p1/min 
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VELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: M8FOSA-I LOT NUMBER1 M8FOSA04171 
COMPOUND: Perfluoro-1-r3C8]octanesulfonamIde 

STRUCTURE: CAS #: Not available 

F\  F F\  F F\  F F 

111 11C/ 
3 

SO2NH2 
.\4 

F A A  A 
/\ 

F F F F F F F F 

MOLECULAR FORMULA:  
CQNCENTRATION:  
CHEMICAL PURITY:  

LAST TESTED: (mmfddtyyyy)  

EXPIRY DATE: (mn-addrywy) 
RECOMMENDED STORAGE: 

13C51-12F17NO2S 
50 ± 2.5 pg/ml 
>98% 

04/20/2017 
04/20/2022 
Refrigerate ampoule 

MOLECULAR WEIGHT:  

SOLVENT(S):  
ISOTOPIC PURITY:  

507.09 
Isopropanol 
>99% 13C 

("CB) 

DOCUJVIENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL IN  

See page 2 for further details. 
Contains — 1.1% of bertluoro-1-pC4]octanesulfonamide and 0.01% of 
perfluoro-1-[13C7]heptanesulfonamide. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 
B.G. Chittlm, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/orquantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGCJHRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u0(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 
(y(x, , x, =1 /sky, 2 

1.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

XPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA % . 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.corn or contact us directly at infoe_well-labs,corn** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvatlon Gas Flow (1/hr) = 750 

Waters Acquity Ultra Performance LC 
IkkS1 Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 85% organic over 7.5 min, and hold for 1.5 min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

20apr2017 M8FOSA_001 20-Apr-2017 15:00:37 
M8FOSA04-17125 ug/ml 
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Conditions for Figure 1;  

Figure 1: MSFOSA-I; LC/MS Data (TIC and Mass Spectrum) 
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Fiaure 2: M8FOSA-l; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Fiaure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml M8FOSA-I) 

Mobile phase: Isocratic 80% (80:20 IVIe0H:ACN) / 20% H2O 
(both with 10 mM NH40Ac buffer) 

Nis Parameters 

Collision Gas (mbar) = 3.17e-3 
Collision Energy (eV) = 30 

Flow: 300 p1/min 
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WELLIN uN CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CO[:  
COMPOUND:  

STRUCTURE:  

MPFBA 
Perfluoro-n-[1,2,3,4-13C41butanoic acid 

F F 0 

V 11 

LOT NUMIUR; MPFBA0516 

GAS #: Not available 

OH 

F F F F 

MOLECULAR FORMULA: "C41-1F70, MOLECULAR WEIGHT: 218.01 

CONCENTRATION: §OLVENT(S): 50 ± 2.5 pg/ml Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%13C 
LAST TESTED: (mmiddinyy) 05/24/2016 (1,2,3,4-13C.) 

,EXPIRY DATE: (rnmidWywy) 05/24/2021 
RECOMMENDED STORAGE:  Store ampoule in d cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

APPUIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/30/2016 
(rnm/ddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS/ CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

J-10MOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions In the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

'7 N 

CALA Artla 
ACCREDITED 

VNOUI.. G7 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at info@well-labs.corn** 
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MS 
Waters Acquity Ultra Performance LC 
MIcromass Quattro micro API MS 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEH, Shield FiPi, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) / 70% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 10.00 
Cone Gas Flow (I/hr) = 100 
Desolvatlon Gas Flow (I/hr) = 750 

Figure 1: MPFBA; LC/MS Data (TIC and Mass Spectrum) 
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Fiaure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pi (500 ng/ml MPFBA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

Flow: 300 NI/min 

MS Parameters 

Collision Gas (mbar) = 3.50e-3 
Collision Energy (eV) = 10 
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Certified By: 

B.G. Chlttlm, eneral Manager 

Date;  04/20/2017 
(rrimItkuywy) 

irIsPrbcv 

IWELLINGTON 
LABORATORIES 

  

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

 

  

PRODUCT CODE: MPFBA LOT NUMBER: MPFBA0417 

COMPQUND. Perfluoro-n-(1,2,3,4-"C4]butanoic acid 

4IRUCTURE: QAS #1 Not available 

/F 1 
C 13C 

OH 

F
/

F F
/

F 

MOLECULAR FORMYLA: "C,FIF702  MOLECULAR WEIGHT: 218.01 

QQNCENTRATION:  SOLVENT(S): 50 .t 2,5 pg/m1 Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%13C 

LAST JESTED: (mr,vddirtyy) 04/12/2017 (1,2,3,4-13C4) 

DATE: two/del/w/o ,EXPIRY 04/12/2022 

RECOMMENQED STORAGE:  Store ampoule In a cool, dark place 

DOCUMENTATION/ DATA ATTACHED;  

.Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 

▪ Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • lnfo@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CBARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or srcruV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% IRSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. in order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

1  11 ,.•.Y(xiix2,--x„))= u(Y,x,)2  

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior toaach 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY; 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; MR-1523). 

t CALA 
It1,1511, 

rK [,7*-4,010, - 

ACCR,I,ITED 

^-1.1001111M- 
MAIT.1UL 

**For additional information or assistance concerning this or any other products from Wellington Laboratbries Inc., 
please visit our website at www.well-labs.corn or contact us directly at jnfo@well-labs,cOrn** 
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ti,(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 10.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micrornass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEI-f Shield RP,. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) 170% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 p1/min 

12apr2017_MPFBA_001 
MPFBA0417 25 ug/ml 

100- 

12-Apr-2017 13:40:48 
Scan ES- 

TIC 
1.02e8 

1 
1 

Time 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 

12apr2017 MPFBA_001 119 (2.001) 
MPFBA0417 25 ug/ml 

100— 

12-Apr-2017 13:40:48 

217 
Scan ES-

2.33e6 

mlz 

e 

0 
150 160 170 180 190 200 210 220 230 240 250 260 270 

Conditions for Fiaure 1:  

Figure 1: MPFBA; LC/Mb Data (TIC and Mass Spectrum) 
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Figure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions) 

MPFBA0417 

1007: 

e--- 

12apr2017_MPFBA 002 
500 ng/ml 

12-Apr-2017 14:31:16 

MPFBA [13C4F7021- - [13C3F7r 217 > 172 
3.31e5 

100- 

4.00 4.20 4.40 4.60 

PFBA 

4.80 5.00 5.20 5.40 5.60 5.80 

[C4F702]' - [C3F7r 213 > 169 
252 

'a-9- 

/VI\ 
4.00 

100 -: 

zsz: 

0 

4.20 

, 

4.40 

)/>1:\ 

4.60 

PFOS 

( 

4.80 

i 

5.00 

, , , Y.Y\i,\I 

5.20 5.40 5.60 5.80 

[C9F17S031- - [FS03]- 499 > 99 

1 

13 

A,/,\ Al  \Ar4 it, . , . , 
4.00 

100- 

I 4.20' 
I  

4.40 4.60 

PFOA 

4.80 5.00 5.20 

[C9F15021- 

5.40 5.60 5.80 

- [C7F15]` 413 > 366 
448 

4.00 

100- 

4.20 4.40 4.60 

PFHxA 

4.80 5.00 5.20 5.40 5.60 

[C6F1102)- - [C5F1ir 

5.80 

313 > 269 
135 

;i75!=.  

0- It -i ( . It, & 
4.00 

100- 

4.20 4,40 4.60 

PFPeA 

4.80 
i; . 

5.00 5.20 5.40 5.60 5.80 

[C5F9021 - [C4F9]- 263 > 219 
196 

0 - i\-\,AA, 4 
1  \ AC \ AI / ) 

4.00 4.20 
I 

4.40 4.60 
r I 1 i ' 1 Time 

4.80 5.00 5.20 5.140 5.60 5.80 

Conditions for Figure 2:  

Injection: Direct loop injection 
10 1.11(500 r1g/mIMPFBA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/tnirl 

JIS Parameters 

Collision Gas (mbar) = 3.35e-3 
Collislon l'iergy (eV) = 10 
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sir0A4-'44  

1m ELLINGTON 
LABORATORIES 

 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE:  

COMPOUND:  

STRUCTURE:  

MPFBA 

Perfludro-n-[1,2,3,4-13C4}butanoic acid 

OT NUMBER: MPFBA0417 

  

 

GAS #: Not available 

F F 0 

13c 13c 

OH 

F
/ \

F F
/

F 

MOLECULAR FORMULA: "C,HF70, MOLECULAR WEIGHT: 218.01 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pglml Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%13C 
LAST TESTED: (mmlddlyyyy)  04/12/2017 (1,2,3,4-'3C4) 
EXPIRY DATE: (mmiddlyym 04/12/2022 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACIjEl;q 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

APDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  04/20/2017 
unrrilddlyym 

 

B.G. Chittlm, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x1 , x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOIIEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD_OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

tv 
CALA . cftillEg 

A c oiT 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.corn or contact us directly at inio@well-labs.com** 
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12-Apr-2017 13:40:48 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Jg.; 

Chromgographic Conditions  
Column:	 Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

1.5 min 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 10.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) I 70% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
before returning to initial conditions in 0.5 min 
Time: 10 min 

Flow: 300 pi/min 

Scan ES- 
TIC 

1.02e8 

e-,  

C)—‘'f TI I I I I I I f Time 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 

12apr2017_MPFBA_001 
MPFBA0417 25 uglmi 

100— 

12apr2017_MPFBA_001 119 (2.001) 
MPFBA0417 25 ug/ml Scan ES-

2.33e6 

12-Apr-2017 13:40:48 

217 

160 170 180 190 200 210 220 230 240 250 260 270 
m/z 

Conditions for Figure 1:  

Fiatiriu MPFBA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure 2:  

Injection: Direct loop injection 
10 pl (500 rig/MI MPFBA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 MM NFLOAc buffer) 

Flow: 300 pl/min 

M$ Parameters 

Collision Gas (mbar) = 3.35e-3 
Collision Energy (eV) = 10 
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LABORATORIES 

 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE:  
COMPOUND:  

,STRUCTURE:  

M3PFBS LOT NUMBER: M3PFBS0815 

Sodium perfluoro-1-[2,3,4-13C3]butanesulfonate 

CAS Not available 

F 

/

F F\  F 

C/  

F C 

/ F F/  F 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: oThirddirrfk 

EXPIRY DATE: (rn,m,uyry) 

RECOMMENDED STORAGE:  

13C312CF9S03Na 
50.0 ± 2.5 pg/m1 (Na salt) 

46.5 ± 2.3 lag/m1 (M3PFBS anion) 

>98% 

08/02/2016 
08/02/2021 

Store ampoule in a cool, dark place  

MOLECULAR WEIGHT: 325.06 
SOLVENT(S): Methanol 

ISOTOPIC PURITY: >99% 13C 

(2,3,4-"C,) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 08/05/2016 

  

(MMiddfyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS./ CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

xf, x 2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined' percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABJLITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to MST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I. PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 
• C. C • • • 

It•oRcrrint•tn.. 
- • 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs,com** 
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Experiment Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 40.00 
Cone Gas Flow (i/hr) = 50 

. Desolvation Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% Hp 
(both with 10 mM NH4CAc buffer) 
Ramp to 90% organic over 7 min and hold for 
2 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 ul/min 
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condition§ for num 1: 

Figure 1: M3PFBS; LC/MS Data (TIC and Mass Spectrum) 
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Fiaure 2: M3PFBS; LC/MS/MS Data (Selected MRM Transitions) 

20aug2015 

100- 

e- 

M3PFBSO8'75 
M3PFBS 004 

500 ng/ml 
20-Aug-2015 

M3PFBS 

12:44:12 

[13C312C1 F9S03r - [FSO3r 302 > 99 
1.50e4 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

100- 
PFBS [C4F3S03]-  ---[FSO3]-  299 > 99 

43.4 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

r13C3F7S03r-- --. IFS031-  252 > 99 
100- 51.8 

ziz7 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

[13C312C1F9S02]- ____, [13c
3
12c

1F9]
- 

286 > 222 
1007' 70.4 

e:.... 

t_ 
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

[13C312C2FtiS03,1-  -• [FS03]* 352 > 99 
1007 51.8 

*-_ 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

PFOA [C8F1502] -* [C7F13]-  413 > 369 
1007  54.3 

A 
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.0 

PFOS [C8F.003r - [FS03]-  499 > 99 
1007,  

;ii=2J  

58.0 

Time 
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

conditions for Figure 2:  

Injection: Direct loop injection MS.Parameters 
10 pi (500 nglml M3PFBS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: Isocratic 80% (80:20 htle0H:ACN) / 20% H2O Collision Energy (eV) = 25 

(both with 10 mM Ni-140Ac buffer) 

Flow: 300 plimin 
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Certified By: 
B.G. Chittim, eneral Manager 

r 1142- gd 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

pRoDix-r qgp g: M3PFBS LOT NUMBER: M3PFBS0815 
cOMPOVND: Sodium perfluoro-1-[2,3,4-13C3]butanesulfonate 

STRUCTURE: CAS #: Not available 

/
F 

F 

c

AF  F

A 

F F 

 

MOLECULAR FORMVLA: 13C312CF9SO3Na MOLECULAR WEIGHT: 325.06 
CONCENTRATION: 50.0 ± 2.5 pg/m1 (Na salt) SOLVENT(S): Methanol 

46.5 ± 2.3 pg/ml (M3PFBS anion) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% 13C 
LAST TESTED: (rnmktcUrm) 05/24/2017 (2,3,4-"C3) 
EXPI FtYPATE;  (mmiddfyyyy) 05/24/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Date:  05/25/2017 
(rnddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

FOnr11:27, Issued 2004-11-10 
Revlsionk4, Revised 2017-03-06 Page 261 of 897 

M3PFBS0815 (1 of 4) 
rev2 Page 261 of 897



INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x on which it depends is: 
u, (y(x, , = tu(y, x, )2  

i=l 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each 
weighing using calibrated NISI and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

)-.IMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions Of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 

(:!1 
CALA 

"For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs,com or contact us directly at info@well-labs.com** 
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MS: 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

302 
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Conditions for Figure 1:  

Chromatograttic Condltiops  
Column:	 Acquity UPLC BEH Shield RP1. 

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% Hp 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 
2 min before returning to Initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

IkA$ Pqrameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 40.00 
Cone Gas Flow (1/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: M3PFBS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M3PFBS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flours 2: 

Injection: Direct loop Injection 
10 pi (500 ng/ml M3PFBS) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NH4OAc buffer) 

Flow: 300 p 1/m in 

MS Parameters 

Collision Gas (mbar) = 3.31e-3 
Collision Energy (eV) = 25 
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W n TN ELLINGO CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  

COMPOUND' 

M3PFBS LOT NUMBER: M3PFBS0815 

Sodium perfluoro-1-[2,3,4-13C3]butanesulfonate 

STRUCTURE:  

 

CAS #: Not available 

    

F

\ 

 F F F 

F 
 

F F F F 

MOLECULAR FORMULA: 13C312CF,SOMa MOLECULAR WEIGHT: 325.06 

CONCENTRATION; 50.0 ± 2.5 ug/m1 (Na salt) WLVENT(S): Methanol 

46.5 ± 2.3 ug/m1 (M3PFBS anion) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%'3C 

LAST TESTED: (mr4ddirm) 05/24/2017 (2,3,4-"C3) 

EXPIRY DATE: cm,,,(owyhy) 05/24/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

 

Date: 05/25/2017 

    

B.G. Chittlm, General Manager 
(mrflickihrYYY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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i=1 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFCIUV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or Injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2 ,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international Interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF MONTY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

G ti L e, 
, CALA , 

e4, 

AKAR 
ACCF.F.DIT7.0 

**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs.com** 
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MS:  
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pin, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeCH:ACN) / 60% Hp 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 
2 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (l/hr) = 750 

Ficture 1: M3PFBS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: M3PFBS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure21 

Injection: Direct loop injection 
10 pl (500 ng/rhl M3PFBS) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% Had 
(both with 10 mM NH40Ac buffer) 

MS Parameters 

Collision Gas (mbar) = 3.31e-3 
Collision Energy (eV) = 25 

Flow: 300 p1/min 
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CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE: MPFDA LOT NUMBER: MPFDA0916 
COMPOUND: Perfluoro-n-[1,2-"C2]decanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY: 

LAST TESTED: (rirniddiym) 

EXPIRY DATE: (rrirruddirm) 

RECOMMENDED STORAGE:  

13C212C81-1F1902  

50 t 2.5 pg/ml 

>98% 

09/30/2016 

09/30/2021 

Store ampoule in a cool, dark place 

MOL_ECUI,A13 WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

516.07 

Methanol 
Water (<1%) 

>99%'3C 

(1,2-"C2) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LCIMS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains < 0.1% of 13C1-PFNA. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/07/2016 
(mmidthyrfy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc_ are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xf, on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The rnicrobalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

gxpRy DATE I PERIOD OF. VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

4'7  

CALA AB 
SERTILM,PDXEMAL 

P.C7U. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs,com or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (225 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 50 - 
Desolvation Gas Flow (i/hr) = 750 

kcei, Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions 
Column: Acquity UPLC BEH Shield RPle  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H50 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

30sept2016 JAPFDA_002 
MPFDA0916 25 uglml 

1001 

30-Sep-2016 11:26:28 
Scan ES- 

TIC 
8.82e7 

e 

0  'r!`"'1""1"''1""1""1"''P'1.1""1""1""J', "1""P'"I''"1""'"1. "'1""I'"'ll  "I""1'rii1""1""IT'" Time 
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

Scan ES-
1.85e6 515 

30sept2016_MPFDA002 333 (5.600) 30-Sep-2016 11:26:28 
MPFDA0916 25 ug/mI 

100- 

rt.* 
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 

Conditions for Floure 1:  

Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions) 
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132 

100- 

e.- 
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1 1 1 1 r 1 1 
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174 

100-
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3.60 3.80 4.00 4.20 
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413 > 369 
155 

0 
2.60 

!r 1 1 1 1 1 1 1 
2.80 3.00 3.20 3.40 

1 1 
3.60 

1 , I. 1 1 ," 1 
3.80 4.00 4.20 

. 1 ,,.. 1  
4.40 

1  Time 
4.60 

Conditionslar Flaure 2: 

Injection: Direct loop injection 
10 pl (500 ng/m1 MPFDA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH,OAc buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.31e-3 
Collision Energy (eV) = 13 
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mi WELLINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE: MPFDA LOT NUMBER: MPFDA0916 
COMPOUND: Perfluoro-n-[1,2-18C2]clecanoic acid 

STRUCTURE: CAS #: Not available 

F
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call 
F CC C CC 

I\F F 1\F FAF 

MOLECULAR FORMULA: 13C2
12CeHF1902  M9LECULAR WEIGHT: 516.07 

CONCENTRATION: SOLVENT(S1: 50 ± 2.5 pg/m1 Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% 13C 
LAST TESTED: 09/30/2016 (1,2-13C2) 
EXPIRY DATE: (mmidwrm) 09/30/2021 
RECOMMENDED STORAGE:  Store ampoule in 11 cool, dark place 

DOCOENTATION/ DATA ATTACHED:. 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains < 0.1% of 13C1-PFNA. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 10/07/2016 

  

(rnrokkgrm) 

Wellington Laboratories Inc, 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTKESISJ CHARACTERIZATION:  
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NISI and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE./ PERIOD .OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in Its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.well-labs.cop or contact us directly at infoOwell-labs.com** 
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Experiment: Full Scan (225 - 850 amu) 

MS Parameters  

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (l/hr) = 50 
Desolvatlon Gas Flow (1/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeQH:ACN)/ 50% HAD 
(both with 10 mM NFLOAc buffer) 

Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

Time i r I rrrilrrr r ' irTr r rrTi f rrrr t ii i r1rrir r „rr t rrii i rrr iiiiii11111' 
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

Scan ES- 
515 1.85e6 

30sept2016_MPFDA_002 333 (5.600) 30-Sep-2016 11:26:28 
MPFDA0916 25 ug/ml 

100- 

30sept2016_MPFDA_002 30-Sep-2016 11:26:28 
MPFDA0916 25 ug/ml 

100- 
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TIC 

8.82e7 

L
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240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 

470 516 

Conditipns for Figure 1:  

Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2: 

Injection: Direct loop injection 
10 pl (500 ng/m1MPFDA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NHOAc buffer) 

Flow: 300 p1/min 

MS Parameters 

Collision Gas (mbar) = 3.31e-3 
Collision Energy (eV) = 13 
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WELLINGTON 
LABORATORIES 

     

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

     

PRODUCT CODE: MPFDA LOT NUMBER: MPFDA0717 

QQMPOVND: Perfluoro-n-[1,2-13;]clecanoic acid 

STRUCTURE: CAS #: Not available 
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PAOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TE§T5P: (mrnriddiym) 

EXPIRY DATE: (rnmiddfyyyy) 

RECOMMENDED STORAGE: 

13 212C,HF190, 

5000± 2.5 µg/ml 

>98% 

07/13/2017 

07/13/2022 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  

SOLVENT(S):  

ISOTOPIC PURITY:  

516.07 

Methanol 

Water (<1%) 
13c 

(1,2-13C2) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains < 0.1% of 13C -PFNA. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  07/14/2017 
(mraddirM) 

B.G. Chittim, General Manager 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (Sins) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, i.4(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xfi  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY. DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects In material and workinanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA: A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

14, 1 (y(xx,.,.;)) — iu(v x ) 2  — , 3 i 

CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at i_nfogwell-labs,corri** 
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Experiment: Full Scan (250 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

Scan ES- 
TIC 

2.86e7 
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0 r , f '1 f r it , 1 , 1 I I' MI rf' 1 ,, i ( ,,,1 miz 
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Scan ES-
6.35e5 

Conditions for Figure 1:  

Flaure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2: 

Injection: Direct loop injection lyIS Parameters 
10 pl (500 ng/ml MPFDA) 

Collision Gas (Mbar) = 3.17e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 13 

(both with 10 mM NH40Ac buffer) 

Flow: 300 pi/min 
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IATELT Ti\IGTni\ i  
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE: MPFDoA LOT NUMBER; MPFDoA0416 
QOMPOUND, Perfluoro-n-[1,2- 3C2]dodecanoic acid 

STRUCTURE: CAS #: Not available 

0 

F /

F 
/

F F\ 
/

F F\ 
13' 

/\ 
FF

\
F F
/\

F F
\

F F
\ \ 

F F F 

OH 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TE§TED: (—(dom)  
EXPIRY DATE: (mmickUmy) 

RECOMMENDED STORAGE:  

13C212C10FIF,O2  
50 ± 2.5 pg/ml 

>98% 

04/08/2016 
04/08/2021 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 
SOLVENT(S):  

ISOTOPIC PURITY:  

616.08 

Methanol 

Water (<1%) 

>99% 13C 

(1,2-"C2) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: .NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  04/15/2016 
(mmIddfyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 - Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point, Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homOgeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

u(y(xt  ,x 2,...x„)) = Eno, X, )
2 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAL Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infowell-labs.com** 
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1..G1 Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Scan ES- 
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Qpnditions for Figure 1: 

Chromatographic Condition,  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM Nt0Ac buffer) 

• 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to Initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 1.11/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 

Cone Voltage (V) = 20.00 

Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: MPFDoA; LC/MS Data (TIC and Mass Spectrum) 
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Fjgure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions) 
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Qgnditione for Floure 2;  

Injection: Direct loop injection 
10 pl (500 nglml MPFDoA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 

MS. Parameters  

Collision Gas (mbar) = 3.24e-3 
Collision Energy (eV) = 13 
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WELLINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODQQT CODE: MPFDoA LOT NUMBER; MPFDoA0517 
COMPOUND: Perfluoro-n-[1,2-1 Wdodecanoic acid 

STRUCTURE: CAS #: Not available 
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/\ /\ /\ /\ /\ /\ OH 
F F F FF F F F F F F 

MOLECULAR FORMULAS 
CQNCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (r.vddwry) 

EXPIRY DATE: (rnrrodenyy) 

RECOMMENDED STORAGE:  

13 212C,,FIF„0, 

500± 2.5 pg/ml 

>98% 

05/23/2017 
05/23/2022 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  

(;)L,VENT(S);  

ISOTOPIC PURITY:  

616.08 

Methanol 

Water (<1%) 

>99% 13C 

(1,2-13C2) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  05/26/2017 
(rrrniddiYYYV) 

     

 

B.G. Chlttim, eneraf Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON . NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.coni 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures arid purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions In the storage containers. In order to maintain the Integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

u(y(xi ,x 2 ,....x))= Zu(y,x1 ) 2  
i.i 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for ail of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI-. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD.OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED.WARRANTY: 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA Alta 
Ar:Cli"DIT 

MATERIAL 
PF.: 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.cOM  or contact us directly at irtfaawell-labs.corn** 
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UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the Independent parameters 

on which it depends is: 
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NA; 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1: 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,. 

1.7 ]m, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN)/ 40% Hp 
(both with 10 mM NI-140Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters  

Experiment: Full Scan (225 - 860 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 20.00 
Cone Gas Flow (l/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: MPFDoA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2z. 

Injection: Direct loop injection 
10 pl (500 ng/mIMPFDoA) 

Mobile phase: Isocratic 80% (80:20 MeORACN) / 20% H2O 
(both with 10 mM NFIpAc buffer) 

Flow: 300 pi/min 

MS Parameters 

Collision as (mbar) = 3.39e-3 
Collision Energy (eV) = 13 
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74' Tvrr/ rrr-MeT 
Wit_:11._JLLIA! L3r L.J1 N CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoA0517 
COMPOUND: Perfluoro-n-[1,2-73C2]dodecanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECIAAR FORMULA:  
CONCENTRATIONz  

CHEMICAL PURITY:  
LAST TESTED: (nrivadiy,yy) 
EXPIRY DATE: (rrrnldritywy) 

RECOMMENDED STORAGE:  

"C212C,0HF2202  
50 ± 2.5 pg/ml 

>98% 
05/23/2017 
05/23/2022 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):. 

ISOTOPIC PURITY:  

616.08 
Methanol 
Water (<1%) 
>99% "C 
(1,2-13C2) 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

   

Date:  05/26/2017 
(mrnickliyyyy) 

B.G. Chlttlm, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS: 
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

11 

II

(y(x x ...x)) = i ti	 u(y, x1)2  
i=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of land a level of confidende of 95%) is Stated on the Certificate of AnalysiS for all of our products: 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY: • 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

DUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at info4well-labs.com** 
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

x1 , x2,...x„ on which it depends is: 
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Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1:  

Chtomatograghic Conditions  
Column: Acquity UPLC BEH Shield RPie  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H20 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage N) = 20.00 
Cone Gas Flow (I/hr) = 100 
Desoivatlon Gas Flow (I/hr) = 750 

Figure 1: MPFDoA; LCIMS Data (TIC and Mass Spectrum) 
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Fissure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions) 
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pormpno for Fkure 2:  

Injection: Direct loop injection MS Parameters  
10 pl (500 rig/mIMPFDoA) 

Collision Gas (mbar) = 3.59e-8 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 13 

(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 
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PRODUCT CODE: MPFHxA LOT NUMBER: MPFHxA1116 

COMPOUND: Perfluoro-n-[1,2-13C2]hexanoic acid 

STRUCTURE: CAS #: Not available 
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MOLECULAR FORMULA: 13C212C4HF1102  MOLECULAR WEIGHT: 316.04 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/mI Methanol 

Water (<1%) 

CHEMICAL PURITY; >98% ISOTOPIC PURITY: >99%13C 

LAST TESTED: (rnmfddlyyyy) 11/22/2016 (1,2-"C2) 

EXPIRY DATE: ( -,,,,vddiyyyy)  11/22/2021 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATIQN:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains < 0.1% of perfluoro-n-hexanoic acid and — 0.3% of perfluoro-n-octanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/13/2016 
(mm/dcityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:, 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS: 
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques,' such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds. are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 
11 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

PERIOD O 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info5well-labs.com** 
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NI& 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Faure 1:  

ChromatouraphIc Conditions  
Column: Acquity UPLC 8EH Shield RP,0  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions over 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (l/hr) = 100 
Desolvation Gas Flow (Vhr) = 750 

FIure 1: MPFI-IxA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Flours 2: 

  

Injection: Direct loop Injection 
10 pl (500 ng/ml MPFHxA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H10 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 

Picture 2.: MPFHxA; LC/MS/MS Data (Selected MRM Transitions) 
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MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 10 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

r .11rgiA 

PRODUCT CODE: MPFHxA L9T NUMBER: MPFHxA1116 
COMPOUND: Perfluoro-n-[1,2-13C2]hexanoic acid 

STRUCTURE: CAS #: Not available 

MOLECULAR FORMULA: 13C212C4HF1102  MOLECULAR WEIGHT: 316.04 

CONCENTRATIpN;. SOLVENT(S): 50 ± 2.5 pg/m1 Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C 
LAST TESTED: (mmidclfyyYY) 11/22/2016 (1,2-"C2) 
EXFIRY PATE:  (malideLNYYY) 11/22/2021 
RECOMMENDED STQBAGE:  Store ampoule in a cool, dark place 

DQglaigNTATION/ DATAATTACHLp:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains < 0.1% of perfluoro-n-hexanoic acid and — 0.3% of perfluoro-n-octanoic acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/13/2016  
(mrrodtyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.corn 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference Material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or Ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOIVIOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u,(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 
/1 

uco,G,,,x2,....x,D.-- EU(Y,X1)2 
.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-Jabs,com or contact us directly at ihioawell-labs.com**  
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Conditions for Figure 1:  

hropiatpgraphic Conditions  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) 160% Hp 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions over 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MSS Parametgra 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (Uhr) = 100 
Desolvation Gas Flow (1/hr) = 750 
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Figure 1: MPFHxA; .LC/MS Path (TIC and Mass Spectrum) 
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Fiaure 2:  MPFHxA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/MI MPFHxA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pi/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

     

PRODUCT CciDE MPFHxA LOT NUMBER: MPFHxA1116 
COMPOUND: Perfluoro-n-[1,2- 3C2Jhexanoic acid 

STRUCTURE: CAS #: Not available 

F

\ 

F 

\ 13

r1 

F CC C 
OH A A  

FFF F 
/\ 

MOLECULAR FORMULA: "C212C,HF„02  MOLECULAR WEIGHT: 316.04 
CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/ml Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C 
LAST TESTED: (mraddh,,,y)  11/22/2016 (1,2-13C2) 
EXPIRY DATE: (-rmickurtyy) 11/22/2021 
RECOMMENDED STORAGE:  Store ampoule In a cool, dark place 

DQCY_MENTATION DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains < 0.1% of perfluoro-n-hexanoic acid and — 0.3% of perfluoro-n-octanolc acid. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/13/2016 
(rmidcwwyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u Q(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

11
1 u,, (y(x„ xi  ,...x„ )) = E u(y, ..v, )2  

1=i 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

INTENDED USE:  
The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS 
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS t CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

45 0  
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infoeweil-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvatlon Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% HaQ 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to Initial conditions over 0,5 min. 
Time: 10 min 

Flow: 300 pi/min 

22nov2016 JAPFHx,L001 22-Nov-2016 
MPFHxA1116 10 uginil 

100- 

14:36:08 
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8.81e7 

0 I I I I . rrriri,,,, iir ,, i ,,,, i ,  
1.00 1.50 2.00 2.50 3.00 3.50 4,00 4.50 5.00 

22nov2016 JAPFHxA_001 156 (2.623) 22-Nov-2016 
MPFHxA1116 10 ug/ml 
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0 
260 280 300 320 340 360 

316 

rnIz 
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1.58e6 315 

270 

Conditions for Figure 1:  

Figure 1: MPFENA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Figure 2;. 

  

Injection: Direct loop injection MS Parameters 
10 pi (500 rig/MI MPFHxA) 

Collision Gas (mbar) = 3.46e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 10 

(both with 10 mM NI-140AO buffer) 

Flow: 300 pl/min 

Figure 2; MPFHxA; LCIMS/MS Data (Selected MRM Transitions) 
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LABORATORIES 

r: si34- f_\41  

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT COD;  
COMPOUND:  

STRUCTURE:  

MPFHxS 

Sodium perfluoro-1-hexaner02jsulfonate 

LOT NUMBER; MPFHxS0217 

CAS #: Not available 

 

F\  F F\  F F\  F 

Sla0.180-Na+ 

F C C ,
,C

c

/ 

/\ /\ /\ 
F F F F F F 

  

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (mmiddiyyyy) 

EXPIRY DATE; (mmiddlyyyy) 

RECOMMENDED STORAGE:  

V12 S18021s0Na 

50.0 ± 2.5 pg/ml (Na salt) 
47.3 ± 2.4 pglml (MPFHxS anion) 

>98% 
02/17/2017 

02/17/2022 

Store ampoule in a cool, dark place 

MOLECULAR WEIGJ-IT: 426.10 
SOLVENT(S): Methanol 

ISOTOPIC PURITY; >94% (1802) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
The response factor for MPFHxS (C6F12S1802160-) has been observed to be up to 10% lower than for 
PFHxS (C8F13S1802-) when both compounds are injected together. This difference may vary between 
instruments. 

Contains — 1.0% of sodium perFluoro-1-octaner02jsulfonate ('802-PFOS). 
Due to the isotopic purity of the starting material (1802  >94%), MPFHxS contains — 0.3% of PFHxS. 
This value agrees with the theoretical percent relative abundance that is expected based on the 
stated isotopic purity. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  03/02/2017 
(mmiddiwyo 

Wellington Laboratories Inc., 345 Southgate Dr Guelph ON WIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (Sins) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY: . 
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and.has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY, 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA1 Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infoewell-labs.com** 
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Experiment: Full Scan (225 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 

Cone Voltage (V) = 50.00 

Cone Gas Flow (I/hr) = 60 
Desolvation Gas Flow (1/hr) = 750 

Waters Acquits" Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NI-{40Ac buffer) 

Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pVmin 
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ConditIons f9r Figure 1: 

71=9_1: MPFHxS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFHxS; LC/MS/MS Data (Selected MRM Transitions) 

1007.  

'eg= 

17feb2017_MPFHxS 
MPFHxS0217 

004 17-Feb-2017 17:15:23 
500 ng7m1 

j MPFHxS [C6Fi3s1802160,. - [F51802180]' 403 > 103 
9.11e4 

100- 

,-9:. 

1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 

[C6F.13S1801802]- - [F0018021' 401 > 101 
1.08e4 

100- 

AC 

0:\ 

1.20 1.40 

bP/,\ 4Y 

1.60 1.80 2.00 

PFHxS 

'1 ir\f'").'r41-?, , eli\-0 ),, 

f"' 

2.20 2.40 2.60 2.80 3.00 

[C6F13S1603)- -. [FS18031-  
i\ 

t\• erl\'41  

3.20 

399 > 99 
287 

100- 

e: 

1.20 1.40 1.60 1.80 2.00rr  

1802-PFOS 

1 . e' , . , ril-i (Y) 
r 
 . ,-1/) , 

' r  2 r  .20 r 2.40 2.60 2.80 3.00 ' 

[C6F17S1802180]- _.rFs180
2
160r 

-1 , 
3.20 

503 > 103 
679 

100- 

e " 

1.20 

-) 

1,40 

.„ 

1.60 1.80 2.00 

PFOS 

,/M611\An-r.„,- 

i 1 

2.20 2.40 2.60 

[C6F17603]-  

r
f 

/ 

i 

, 

[FS03]-  

il*,1  

2.80 

1 

..1, \t/f, s , \IL 1 

3.00 3.20 

499 > 99 
108 

1 rii 

100- 
, .. 

a'i!-- _ 

1.20 

1.20 

0_-_,(,1,A/,,,, 

1.40 1.60 1.80 

r ., 

2.00 

PFOA 

1 

2.20 2.40 

• 

AI\ h, ()1, 

[C6F1602]-  

2.60 2.80 3.00 

- [C7F1s]-  

\rIM /Mr, r r,, . rt--„,,y.N .,, Time 

3.20 

413 > 369 
175 

1.40 1.60 1.80 2.001  2.20 2.40 2.60 2.80 3.00 3.20 

Conditions for Figure 2:  

Injection: Direct loop injection 
10 it (500 ng/ml MPFHxS) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20%1-120 
(both with-10 mM NH40Ac buffer) 

Flow: 300 p1/min 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 30 • 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT COD:  
COMPQUND:  

STRUCTURE:  

MPFHxS 

Sodium perfluoro-1-hexaner8021sulfonate 

F\  F F\  F F\  F 

S180 160-Ne 

F 

/

G

\ 

 A  / 
F F F F F F 

LQT NUMBER: MPFHxS0217 

CAS #: Not available 

MOLECULAR EORINLA:  
CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (mmiddryym 
EXPIRY DATE: (mmidtityyyy) 

RECOMMENDED STORAGE;  

CeF12S180218ONa 
50.0 t 2.5 pen! (Na salt) 

47.3 ± 2.4 pg/m1 (MPFHxS anion) 

>98% 
02/17/2017 

02/17/2022 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 426.10 
SOLVENT(S) : Methanol 

IS9TOPIC PURITYL >94% (1802) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2; LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
The response factor for MPFHxS (C6F12S1802180-) has been observed to be up to 10% lower than for 
PFHxS (C6F„S1B02 ) when both compounds are injected together. This difference may vary between 

instruments. 

Contains — 1.0% of sodium perfluoro-l-octaner021sulfonate (1802-PFOS). 
Due to the isotopic purity of the starting material (1802  >94%), MPFHxS contains — 0.3% of PFHxS. 

This value agrees with the theoretical percent relative abundance that is expected based on the 

stated isotopic purity. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  03/02/2017 
(mmiddiwyy) 

Wellington Laboratories Inc, 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors.of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which It depends is: •  
td r (y(x i ,x,...x)) Eu(y,x)2 

1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded Maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for.all of our products, 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline -lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our webslte at www.well-labs.com  or contact us directly at info@yvell-labs.com** 
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Mk. 
Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 
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Conditions for Figure 1:  

Chromatograohic Conditions  
Column: Acquity UPLC BEH Shield RP,8  

1.7 um, 2.1 x 100 mm 

Mobile phase: gradient 
Start: 50% (80:20 Me0H:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (l/hr) = 60 
Desolvation Gas Flow (1/hr) = 750 

Fjaure 1: MPFHxS; LCIMS Data (TIC and Mass Spectrum) 
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Figure 2: MPFHxS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml MPFHxS) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

Flow: 300 pi/min 

MS Parameters 

Collision Oas (mbar) = 3.43e-3 
Collision Energy (eV) = 30 
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CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

  

PRODUCT CODE:  
COMPOUND:  

STRUCTURE:  

MPFHxS 
Sodium perfluoro-1-hexaner021sulfonate 

LOT NUMBER: MPFHxS0217 

CAS #: Not available 

    

FvF 

— 02 Na 

A A  
F FFFF F 

MOLECULAR FORMULA; C6F13S"02"ONa MOLECULAR WEIGHT: 426.10 

CONCENTRATION; 50.0 ± 2.5 pg/ml (Na salt) SOLVENT(S): Methanol 

47.3 ± 2.4 pg/m1 (MPFHxS anion) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >94% (1802) 
LAST TESTED; (rnrardclirm) 02/17/2017 
EXPIRY DATE: (mmidowy) 02/17/2022 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 
The response factor for MPFHxS (C6F13S"02180-) has been observed to be up to 10% lower than for 

PFHxS (C6F12S180,-) when both compounds are injected together. This difference may vary between 

instruments. 
Contains — 1.0% of sodium perfluoro-1-octane['802]sulfonate ("02-PFOS). 
Due to the isotopic purity of the starting material (1802  >94%), MPFHxS contains — 0.3% of PFHxS. 

This value agrees with the theoretical percent relative abundance that is expected based on the 

stated isotopic purity. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  03/02/2017 
(Mr1VddJyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • Info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request, 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/FIRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or srciuV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY. 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. Ail volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

‘-°' CALA AIN'Z'AB it • 

**For additional information or assistance concerning this or any other products from Wellington .  Laboratories Inc., 
please visit our website at www.wellrlabs.com  or contact us directly at infoOwell-labs.com** 
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Lk, Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% HaO 
(both with 10 mM NFLOAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (I/hr) = 60 
Desolvatlon Gas Flow (1/hr) = 750 

Figure t MPFHxS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFHxS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Fiaure  

Injection: Direct loop injection 
10 ul (500 ng/ml MPFHxS) 

Mobile phase: Isocratic 80% (80:20 Me0H:ACN) / 20% H2O 
(both with 10 mM NH,OAc buffer) 

Flow: 300 ul/min 

MS Parameters 

Collision Oas (Mbar) = 3.43e-3 
Collision Energy (eV) = 30 
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SP5111-S41-vi  

iJET Thin ON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: MPFNA LOT NI)MBER: MPFNA0916 
COMPOtija Perfluoro-n-{172,3,4,5-13C5]nonanoic acid 

STRUCTURE: CAS #: Not available 

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: immfeldfyygy) 

EXPIRY PATE: (rnaltdfityyyy) 

/

F FVF 

3

11 

/C C/C . /C

\ /\ 

c%o 
F 1,C\ 13 H 

F F F F F F F - 

"C512 ,FIF1702  
50 ±

L 
 2,5 pg/mI 

>98% 

09/30/2016 
09/30/2021 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

469.04 
Methanol 
Water (<1%) 

>99%"C 
(1,2,314,5-'3C5) 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION( ABTA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/11/2016 
(mmmdiywy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions In the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include. those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infoAwell-labs.com** 

Form#:27, Issued 2004-11-10 MPFNA0916 (2 of 4) 
Revision#:3, Revised 2015-03-24 rev0 

Page 332 of 897 Page 332 of 897



LS; 
MS. 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1: 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shied RP. 

1.7 PM, 2.1 X 100 MM 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Tlme: 10 min 

Flow: 300 pr/min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (1/hr) = 50 
Desolvation Gas Flow (i/hr) = 750 

Figure 1: MPFNA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2;. 

Injection: Direct loop injection 
10 pl (500 ng/ml MPFNA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NI-140Ac buffer) 

Flow: 300 p1/min 

MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 11 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  
COMPINND;  

STRUCTURE:  

MPFNA 
Perfluoro-n-[1,2,3,4,5-13C5]nonanoic acid 

LOT NUMBER: MPFNA0916 

CAS #: Not available 

F

\C
/

F 
/

F F\ F\ 

3

11 

F /\ /\ /\ 

F F F F F F F F 

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmiudfroy) 
EXPIRY DATE: 0,,,,iddtriyo 
RECOMMENDED STORAGE:  

13C512C4HF1702  
50 ± 2.5 pg/ml 

>98% 
09/30/2016 
09/30/2021 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

469.04 
Methanol 
Water (<1%) 
>99%13C 
(1,2,3,4,5-13C5) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/11/2016 
(rnm/dcityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

,SYNTHESIS I CHARACTERIZATION;  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or srcruV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

uc (y(x,,x„...xn ))= Eu(y,x02 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/lEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NR,C traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
International interlaboratory studies has also been established. 

EXPIRY DATE,/ PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED. WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITYMANAG EM ENT; 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASCU 
National Accreditation Board (ANAB; AR-1523). 

CALA 
A C CREDITED 

MATERIAI. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.well-iebs.com  or contact us directly at irifoAwali-labs,cOrn**  
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MS: 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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egndltions for FLsure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP78  

1.7 urn, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% 1-10 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Fiaure 1: MPFNA; LC/MS Data (TIC and Mass Spectrum) 
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CemdltIons for Fiaure 2: 

Injection: Direct loop Injection 
10 pl (500 ng/mi MPFNA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20%11,0 
(both with 10 mM NKOAc buffer) 

Flow: 300 pi/min 

MS Parameters 

Collision Gas (mbar) 3.39e-3 
Collision Energy (eV) = 11 

Figure 2; MPFNA; LC/MS/MS Data (Selected MRM Transitions) 

30sept2016 

1007  

;?pe--- 

MPFNA0916-500 
MPFNA_002 

ng/ml 
30-Sep-2016 16:40:57 

MPFNA [13C512C4F1702]. 
--.. [13

C4
12

C4F17]
. 468 > 423 

1.92e5 

100- 

g-- 

2.80 3.00 3.20 3.40 3.60 

PFNA 

3.80 4.00 4.20 4.40 

[C9F1702]- [C8F17] 

4.60 

463 > 419 
I 112 

100- 

-eg- 

2.80 3.00 3.20 

1 

3.40 

MPFOA 

3.60 3.80 4.00 4.20 4.40 

[13c4
12c

4
F

15
0

2
]- - [13C312C4F15] 

4.60 

417 > 372 
84.5 

2.80 

100- 

.':• 

3.00 3.20 3.40 3.60 

PFOA 

3.80 4.00 4.20 4.40 

1C8 F15021- [C7F15].  

4.60 

413 > 369 
196 

100- 

,-7̀1--- 

0 

100, 

'e;_ 

0 

2.80 3.00 3.20 3.40 3.60 

PFHpA 

3.80 4.00 4.20 

[C7F1302]- - 106F131-  

4.40 4.60 

363 > 319 
243 

2.80 3.00 3.20 3.40 

PFOS 

r, 

3.60 3.80 4.00 4.20 

[C8 F17S03]- -- [FS031-  

At rc>, i r , , i ,Am, ,,n "Al  

4.40 4.60 

499 > 99 
81.3 

2.80 
1 f 

3.00 
I 

3.20 3.40 3.60 3.80 4.00 4.20 4.40 
Time 

4.60 

Pornrit:27, Issued 2004-11-10 MPFNA0916 (4 of 4) 
RevIsiont3 Revised 2015-03-24 rev° 

Page 339 of 897 Page 339 of 897



Reagent

LCMPFNA_00012

Page 340 of 897



f:6134 

PRODUCT CODE: MPFNA LOT NIAIBER: MPFNA0916 
COMPOUND: Perfluoro-n-r1,2,3,4,5-13C5inonanoic acid 

STRUCTURE; CAS #: Not available 

F F FF IF 
/ 

F o 
\/ \/ \ 1311  F\ / 

13 13  

7 C C 1.3C 

/\ /\ /\ /\ F F F F F F F F 

MOLECIAAR FORMULA:  
CONCENTRATION: 

CHEMICAL PURITY:  
LAST TESTED: ownfdaywyj 

EXPIRY DATE: (mmiddirlyy)  

RECOMMENDED STORAGE:  

"C,",HF„0, 
50 ±

L 
 2.5 pg/m1 

>98% 
09/30/2016 
09/30/2021 
Store ampoule in a cool, dark place 

IVIOLEcULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

469.04 
Methanol 
Water (<1%) 
>99%"C 
(1,2,3,4,5-13C5) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
• Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/11/2016 
(mm/dcIfyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822.2436 - Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. Ali procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION: 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u0(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xr, on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SRI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.wellHabs.com  or contact us directly at infogwell-labs.cm** 
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ISA; Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Scan ES-
1.90e6 468 

30sept2016_MPFNA__001 293 (4.927) 30-Sep-2016 
MPFNA0916 25 ugiml 

100- 

469 

423 

467 

0 -rn-r1441114  , 1 1 rT  
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520  

mlz 

10:31:05 

30sept2016_,MPFNA001 
MPFNA0916 25 ugimi 

100- 

Scan ES- 
TIC 

1.04e8 

10:31:05 30-Sep-2016 

Time 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

conditions for Figure 1;  

Chromatoarakhio Conditions  
Column: Acquity UPLC BEH Shield RPie 

1.7 pm, 2.1 x 100 rim 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 

(both with 10 mM NH40Ac buffer) 

Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (225 - 850 arnu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (Iihr) = 50 
Desolvation Gas Flow (Ithr) 0  750 

Figure 1:. MPFNA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Floure 2: 

Injection: Direct loop injection 
10 pl (500 ng/ml MPFNA) 

Mails phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H2O 
(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 11 

Figure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions) 
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Iii LABORATORIES  
CERTIFICATE OF ANALYSIS 

DOCUMENTATION 

7-17-71r 
-L L-J 

PRODUCT CODE: MPFOA LOT NUMBER: MPF0A0417 

COMPOUND: Perfluoro-n-[1,2,3,4-13C4]octanoic acid 

STRUCTURE: CAS #: Not available 

F
\/

F F
\ /

F F
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 F 
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C C C}C1V OH 
/\ /\ /\ /\ 

F F F F F F F F 

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (mmiddryym 

EXPIRY PATE: (mrnicicibmy) 

RECOMMENDED STORAGE:  

73C412C41-1F1502  
50 ± 2.5 pg/mi 

>98% 

04/12/2017 

04112/2022 

Store ampoule in a cool, dark place 

MOLECULAR WE(GHT,:  
SOLVViT(S):  

ISOTOPIC PURITY:  

418.04 

Methanol 
Water (<1%) 

>99% 13C 

(1,2,3,4-13C4) 

DOCUMENTATION/ pATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.1% of native perfluoro-n-octanoic acid (PFOA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  04/2a/2017 
onmickityym 

 

B.G. Chittrn, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations, Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 

uE x 2 ,...x„)) = liEu(ys x,.) 2  

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NISI and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

c•,, 

-1 CALA JAB 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at ido_f_well-labs.com** 
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,Fig MPFOA; LC/MS Data (TIC and Mass Spectrum) 
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Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield R13,8  

1.7 1.1rn, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% Hp 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 µl/min 

Poq Rocannetors 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 

Cone Gas Flow (1/hr) = 100 
Desoivation Gas Flow (I/hr) = 750 
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Fiaure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/mi MPFOA) 

Collision Gas (mbar) = 3.46e-3 
Mobile phase: Isocratic BO% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 10 

(both with 10 mM NI-140Ac buffer) 

Flow: 300 p1/min 
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'WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  
WMPOUND:  

M PFOA 
Perfluoro-n-[1,2,3,4-13C4]octanoic acid 

LOT NUMBER: MPF0A0417 

STRUCTURE:  CAS #:  Not available 

G/ 

F

\ 

F
\ /
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1J

01  

13e 

I

C

\

".-  A A A  OH 

FFFFFFFF 

ONI,EcULAR FORMULA:  
g9NCENTRATION:  

CHEMICAL PURITY:  

LAST TgUED: (mmiddIM) 

EXPIRY DATE: (rrirritdcf/yyM 

RECOMMENDED STORAGE:  

13O412C4HF150, 

50 ± 2.5 pg/mI 

>98% 
04/12/2017 
04/12/2022 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

418.04 
Methanol 
Water (<1%) 

>99% 13C 

(1,2,3,4-13C4) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic add to the methyl ester, 

Contains — 0.1% of native perfluoro-n-octanoic acid (PF0A). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  04/28/2017 
(mmidthmy) 

B.G. Chinn, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • Info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or Ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u.(y), of a value y and the uncertainty of the independent parameters 

x1, ;,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to N1ST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 

on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 

a• GALA AA"; , Accgti- o.i. r.t) 

,fat="' 

**For additional information or assistance concerning this or any Other products from Wellington Laboratories Inc., 
please visit our website at www.weli-labs,COM or contact us directly at info@well-labs.corn** 

Forrn#:27, Issued 2004-11-10 MPF0A0417 (2 of 4) 

Revistent4, Revisor:,  2017-03-06 revi) 

Page 352 of 897 Page 352 of 897



Experiment: Full Scan (150 - 850 emu) 

MS Parameters  

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 

Cone Gas Flow (Whr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Conditions for Figure 1:  

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RPla  

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% Hp 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

12apr2017_MPFOA_002 
MPF0A0417 25 ug/m1 

100- 

12-Apr-2017 14:14:46 
Scan ES- 
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12apr2017_MPFOA_002 181 (3.044) 
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Raure 1: MPFOA; LCIMS Data (TIC and Mass Spectrum) 
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Conditions for Figure 21 

Injection: Direct loop injection 
10 pl (500 rig/MI MPFOA) 

MS ParaMetqrs 

Collision Gas (mbar) = 3.46e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 10 

(both with 10 mM NI-1.0Ac buffer) 

Flow: 300 pl/min 

Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions) 
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Ili 
WE,_,LINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODWT CODE:  

COMPOVRD:  

STRUCTURE:  

MPFOA 
Perfluoro-n-[1,2,3,4-13C4Joctanoic acid 

LOT NUMBER: MPFOA0417 

CAS #: Not available 

    

F •F F F •F F 

F \CZ  V 13C 
`,1 r3H  

/C\F \F \F F 

. 

\ 

MOLECULAR FORIVIVJA: 13C412C41-1F1502 MOL-Ec ULM( Arm HT: 418.04 

CONCENTRATION: SOLVENT(S): 50 ± 2.5 pg/m1 Methanol 
Water (<1%) 

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% 13C 

J.-AST TESTED: (fimidayyyy) 04/12/2017 (1,2,3,4-13C4) 
EXPIF3Y DATE: (,,rnktdiyyyy) 04/12/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

POCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIQNAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.1% of native perfluoro-n-octanoic acid (PFOA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By:  Date:  04/28/2017 
Chittim, General Manager 

(mmIcteffyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • lnfo@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS_;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS /.CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken Into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to International interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTX; 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

C' 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,wel171aOs.corn or contact us directly at info@mell-labs,com** 
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Figure 1:  MPFOA; LC/MS Data (TIC and Mass Spectrum) 
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Corations for Figure 1:  

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,. 

1,7 pm, 2,1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) I 45% H2O 
(both with 10 mM Ni-140Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 

Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml MPFOA) 

Collision Gas (mbar) = 3.46e-3 
Mobile phase: IsOcratic 80% (80:20 MeOH:ACN) / 20% Hp Collision Energy (eV) = 10 

(both with 10 MM NH4OAc buffer) 

Flow: 300 pl/min 
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r. S15114sda 

VIELLINGTOI4 CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT COJ;)E; MPFOS LOT NUMPER: MPFOS1216 
COMPOUND: Sodium perfluoro-1-[1,2,3,4-13C4]octanesulfonate 

STRUCTURE: CAS #: Not available 

F\  F\ F\  

F /\ /\ /\ 

F F F F F F F F 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (rnmiddfyyyy) 

gXPIRY DATE: (rn,vddtyyft) 
RECOMMENDED STORAGE:  

13C412C4F17SO3Na 
50.0 t 2.5 pg/ml (Na salt) 
47.8 ± 2.4 pg/m1 (MPFOS anion) 

>98% 
12/12/2016 
12/12/2021 
Store ampoule in a cool, dark place  

MOLECULAR WEIGHT: 526.08 

SPLYENT(S): Methanol 

ISOTOPIC PURITY: >99% "C 
(1,2,3,4-"C4) 

DOCUMENTATIQNI DATAATTACL-IED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains -- 0.8% Sodium perfluoro-111,2,3-13C3Theptanesulfonate. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/14/2016 
(mmiddlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©welNabs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS .CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u,(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 

1 1z 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NISI and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

" • '; CALA U 
ACCMiDITED 

'Er9P,X,V,7" 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infowelf-labs.corn** 
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Scan ES- 
TIC 

2.80e8 

12dec2016_MPFOS_002 
MPFOS1216 10 Pent 

100-i 

12-Dec-2016 12:07:02 

Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (Vhr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 

LQ1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,8  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 85% organic over 7.5 min and hold for 1,5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 IA/min 

II11-  II l rIT irrr[ Irl T (11,11IfIT111.111 -11- 1.1rriF11./T111111111111 IrTIIIIT1FIITIrT Time 
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 

12dec2016_MPFOS_002 322 (5415) 12-Dec-2016 12:07:02 
MPFOS1216 10 ug/ml 

100- 503 
Scan ES-

6.81e6 

502 
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150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600  

Conditions for Figure 1: 

Fjaure 1: MPFOS; LC/MS Data (TIC and Mass Spectrum) 
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F ure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:, 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/mIMPFOS) 

Collision Gas (mbar) = 3.35e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 120%a Hp Collision Energy (eV) = 40 

(both with 10 rnM NFI‘OAc buffer) 

Flow: 300 pl/min 
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ni  WELLINGTON "In LABORATORIES 

        

        

        

   

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

        

PRODUCT c0Pg; MPFOS LOT NUMBER: MPFOS0517 
cpmPpijND: Sodium perfluoro-1-41,2,3,4-13C4Joctanesulfonate 

STRUCTURE: CAS #: Not available 

FvF V V 
so Naf 

 

/C-\ -,13213 13/ 3  F  A A  
/

c
\ 
 A  

F F F F F F F F 

MQLEcULAR FORMULA:  

gQN gENTRATIQ N.;  

CHEMICAL PURITY:  

LApTTE§TED: (rnmiddryym 

EXPIRY DATE: (m-rocyyyyy) 

RECOMMENDED STORAGE:  

13C412C4F17SO3Na 

50.0 ± 2.5 pg/mI (Na salt) 

47.8 ± 2.4 lag/ml (MPFOS anion) 

>98% 

05/19/2017 

05/19/2022 

Store ampoule in a cool, dark place  

MOLECULAR WEJGJIT: 526.08 

SOLVENT(S): Methanol 

IS9TOPIC PURITY: ?99% 13C 

(1,2,3,4-13C4) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION;  

See page 2 for further details. 

Contains — 0.8% Sodium perfluoro-111,2,3-"C3]heptanesulfonate. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  05/30/2017 
(mrnicidtyyyy) 

B.G. Chittim, Genera! Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: Ilie ( Y(X1 J X2 ,•• •X5  )) = E 24(1i, X? 
+.1 

where x Is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

)2 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. bue care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS t CHARACTERIZATION;. 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation *are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERLOD OFNALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY, MANAGEMENT-, 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 

**For additional information or assistance concerning this or any other products from 4Veliirigtoni LabOratories Inc., 
please visit our website at vvww,well-lebs.com  or Contact us directly at info5well-labs,corrt**  
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FJgure MPFOS; LC/MS Data (TIC and Mass Spectrum) 

Experiment: Full Scan (225 - 850 amu) 

MS Parameter 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (l/hr) = 50 
Desolvation Gas Flow (IMO= 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

CtIrprrigtographio ponctitions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50%1120 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

19may2017_MPFOS_001 396 (6.659) 
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Conditions for Figure":  
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions forflaure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml MPFOS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: Isocratic 80% (80:2D MeOH:ACN) / 20% H2O Collision Energy (eV) = 40 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PftODUCT CODE: MPFOS LOT NUMBER: MPFOS0517 

QOMPOVND: Sodium perfluoro-1-[1,2,3,4-13C4]octanesulfonate 

STRUCTURE: CAS #; Not available 

F\  F\  F\ F\  F 

,S03-Na+ 

F  /\  
A A  x 

F F F F F F F F 

M_OLECILLAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmiddiwyy) 

EXPIRY DATE: (rli-add/my) 

RECOMMENDED STORAGE:  

13C412C4F17SO3Na 

50.0 ± 2.5 pg/ml (Na salt) 

47.8 t 2.4 pg/ml (MPFOS anion) 

>98% 

05/19/2017 

05/19/2022 

Store ampoule in a cool, dark place  

MOLECULAR WEIGHT: 526.08 

SOLVENT(S): Methanol 

ISOTOPIC PURITY: >99% 13C 

(1,2,3,4-13C4) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains — 0.8% Sodium perfluoro-1-[1,2,3)3C3iheptanesulfonate. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  05/30/2017 
(mmiddiyyyy) 

B.G. Chittim, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions In the storage containers. in order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment, 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xf, x2,...x on which it depends is: 
uc (y( 

11  
x„x,,...x,,)) = 11Ezi(y,x)2 

i--1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE /PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT-, 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

rK  CALA 
ACCREPITGO 

MATER?. 
PriC,I.CGR 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-Jabs.com  or contact us directly at infoOwell-labs.com** 
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Figure 1; MPFOS; LC/MS Data (TIC and Mass Spectrum) 
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Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 8 min and hold for 1 min 
before returning to Initial conditions in 0.5 min. 
Time: 10 min 
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MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 
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Picture MPFOS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions forFlaure 2:  

Injection: Direct loop Injection M,S Parameters 
10 pl (500 ng/m! MPFOS) 

Collision Gas (Mbar) = 3,31e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 40 

(both with 10 rnM NH4OAc buffer) 

Flow: 300 pl/min 
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INELTN TON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE:  
COMPOUND:  

STRUCTURE:  

MPFUdA 

Perfluoro-n-[1,2- 3Cjundecanoic acid 

LOT Nut/log& MPFUdA1116 

CAS #: Not available 

    

/

F 

/

F F\ 

/

F F\ F\ 

/
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3

11 
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 \ 

1\ f 
 \ A  

F FF F F F F F F F 

MOLECULAR FORMULA; 13C212C,,HF2102  ROIZCVLAR WEIGHT: 566.08 

CQ,NCENTRATION: SOLVENT(S): 50 ± 2,5 pg/mi Methanol 
Water (<1%) 

CHEMICAL PURITY; >98% ISOTOPIC PURITY: >99% 13C 

LAST TUTU:  yr./dorm 11/22/2016 (1,2-"C2) 

EXPIRY DATE:0,./ddnirly) 11/22/2021 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Presence of 1-13C1-PFUdA (-1%; see Figure 2), 2-13C1-PFUdA (-1%), and PFUdA (-0.2%; see Figure 

2) are due to the isotopic purity of the "C-precursor. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/0J/2916  
(m 

Wellington Laboratories Inc_, 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

ForYnk27, issued 2004-11-10 MPFUdA1116 (1 of 4) 
Revislorrit3, Revised 2015-03-24 Page 376 of 897 rev0 Page 376 of 897



INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION;  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the anaiyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY 
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

uc(17(x,,x2,-a„))= 2t(Y,x0 2  
r--1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY: 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

(04 
CALA 

ACCREL117eD 

ilErtFIENCr 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs.com** 
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Conditions for Figure 1:  

chrmatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP18  

1.7 pm,.2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
1.5 min before returning to Initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

M4 Far@meters  

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (I/hr) = 65 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: MPFUdA; LCIMS Data (TIC and Mass Spectrum) 
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Conditions for Fiaurej.,1 

Injection: Direct loop injection 
10 pl (500 ng/mIMPFUdA) 

Mobile phase: isocratic 80% (80:20 Me0H:ACN) / 20% H20 
(both with 10 MM NH4OAc buffer) 

Flow: 300 plimin 

.A/1 Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 11 

Figure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

r -4151% sfai 

PRODUCT QODE: MPFUdA LOT NVMBER: MPFUdA1116 
COMPOUND: Perfluoro-n-{1,2-"C2]undecanoic acid 

STRUCTURE: CAS #: Not available 

F\  F F\— 

 /

F F\ F
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 \ 

/ 

iF 

1jl 

/\ /\ /\ 
F F F F F F F• F F F 

MOLECULAR FORNIVLA:  
QONCENTRATJON;  

CHEMICAL PURITY:  

LAST TESTEQ; (rctranicuyyyy) 

gXPIRY DATE: (mmiddywy) 
RECOMMENDED STORAGE:  

"C212C,HF2102  

50 t 2.5 pg/ml 

>98% 

11/22/2016 

11/22/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

ISOTOPIC PURITY:  

566.08 

Methanol 

Water (<1%) 

>99% 13C 

(1,2-13C2) 

DOCUMRITATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION;  

See page 2 for further details. 
Contains 4 mole eq. of Na0N to prevent conversion of the carboxylic acid to the methyl ester. 

Presence of 1-13C1-PFUdA (-1%; see Figure 2), 2-13C1-PFUdA (-1%), and PFUdA (-0.2%; see Figure 
2) are due to the isotopic purity of the "C-precursor. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/07/2016 
(mmiddimy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SOSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

u,(y(x,,x2 ,...x„)) = E ii(y, xi) 2 

1.1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I. PERIOD OF. VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the tirne of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA ARAB 
ACCRCOIT11.0 
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**For additional information or assistance concerning this or any other products fret Wellington Laboratories Inc., 
please visit our website at wwW..well-iabs.Con or contact us directly at info; wellabs.awn** 
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (1Ihr) = 65 
Desolvation Gas Flow (Ithr) = 750 

liCa. Waters Acquity Ultra Performance LC 
1111§1 Mlcromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RPI. 

1.7 umr  2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 rriM NH,OAc buffer) 

Ramp to 90% organic over 7 min and hold for 
1.5 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 plimin 
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Figure 1: MPFUdA; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Figure 2;  

Injection: Direct loop injection 
10 pl (500 ng/mIMPFUdA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pi/min 

KS,P.ararneters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 11 

Figure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions) 
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LABORATORIES 
liVELLING r3NT 

 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdA1116 
cOMPQVIJDi Perfluoro-n41,2-13C2Jundecanoic acid 

STRUCTURE: CAS #: Not available 

F\ F\ F\ F\ F\  / 

F--cxc,cc-c-fcc,ic-creoH 
F FF F F F F F F F 

MOLECULAR FORMULA: 13C212C9H F2102  MOLECULAR WEIGHT: 566.08 
PQNCgNTRATION: SOLVENT(S): 50 t 2.5 pg/m1 Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% 13C 

LAST TESTED: (mrnickitywy) 11/22/2016 (1,2-13C2) 
EXPIRY PATE:, irrimiddirtio 11/22/2021 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Presence of 1-13C1-PFUdA (-1%; see Figure 2), 2-13C1-PFUdA (-1%), and PFUdA (-0.2%; see Figure 
2) are due to the isotopic purity of the "C-precursor. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/07/2016 
(mmicicifyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound It contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times_ Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...x on which it depends is: 

uc (y(x j ,x2 ,...x0)--- tri(y,x,)2  
i=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NiST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDL 34 by ANSI-ASQ 
National Accreditation Board (ANA13; AR-1523). 

CALA A. An 
ACCREVIF,D 

ammi_un-- 
au"="Y"` 

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.voll-labs.com  or contact us directly at infoOwell-labs.com"  
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (I/hr) = 65 
Desolvatlon Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
1.5 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

22nov2016 JAPFUdA_002 
MPFUdA1116 25 ug/ml 

1001 

15:46:07 22-Nov-2016 
Scan ES- 

TIC 
5.27e7 

0 -11111[11111./;ri.111i11f1pr1rp111i.111i1111i1i11i1111i1r-r-li1 T-7r[r1rrprrTirTrITrn it -1-r-p1111.,.111.F11111illIr I, Time 
1.00 1.50 2.00 2.50 3.00 • 3.50 4.00 4.50 5.00 5.50 6.00 6.50 

22nov2016__MPFUdA_002 281 (4.725) 
MPFUdA1116 25 ug/ml 

100- 

22-Nov-2016 
Scan ES- 

565 1.07e6 

15:46:07 

566 

0 1., ti , , t-T rr-r1-1 rl-rf r rrrry1-1 t-er r rr 1  r rry-r r r t-r Ti P71-rprr 1 -r 1 r 1 i TT TT r-r-T.11-1-7-‘777T-ri-r mIZ 
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 

520 

Conditions for Figure 11 

Figure 1: MPFUdA; LC/MS Data (TIC and Mass Spectrum) 
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Fissure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions) 

22nov2016 

100- 

: 

MPFUdA11716 
MPFUdA_003 

500 ng/ml 
22-Nov-2016 16:46:28 

MPFUdA 03c2i2c9F2i02]- J"'  [13c i2c 
9'F 

1 
21: 

565 > 
8.61e4 

520 

0.20 0.40 0.60 0.80 1.00 1.20 1,40 1.60 1.80 2.00 

100- fhb [1 13C PFUdA [ 
10 - 21 - 2 ; 

13c12c F 1 O [C 10 21 F ].  
5M > 519 

1.08e3 

c*Li 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

100- PFUdA [Ci1F21°2].  -- [C  10F21]-  
563 > 519 

395 

•e.-: 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

100-7 
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A :‘11\  ' I " I ' " ' I ' 11; ' 

Nil  F23r 

) 1 1\ A 

613 > 569 
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0.20 
„ 

0.40 0.60 
, I 

1 

0.80 1.00 1.20 1.40 
.. -1 ,,  

1.60 1.80 
, , i 
2.00 

PFDA [Ci -' [C9Flar oFig°2]-  513 > 469 
1007  95.4 

e,-:, 

0 :  M.," A, 6f. A,.J , ,Ar/ , 1 , i r 
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

100- PFOA [C8F1502]-  [C7F15]-  413 > 369 
213 

,.-; 

0" „ --f--.4()& i ,,,, \ , fi , , . Ir>, r-1,., q.r-n i ,..,-,/,'... 1 ,,-.,(,,, i ,N?A.-1<'i  
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

1007 PFOS [C8F17S03]-  - [FS03]- 499 > 99 
137 

1,4Z7 

1  Time 
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

Conditions for Flaure 2;  

Injection: Direct loop injection 
10 pl (500 rig/mIMPFUdA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% Hp 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.46e-3 
Collision Energy (eV) = 11 
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mi WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PROQUCT CODE, N-EtFOSA-M LOT NUMBER: NEtFOSA0516M 
COMPOUND: N-ethylperfluoro-1.-octanesulfonamide 

STRUCTURE: CAS #: 4151-50-2 

FvF F\ 

/

F F\ 

/

F F\ 

/

F 

/

71 

F 
 

/\ /\ /\ /\ ;H5  

FFFFFFFF 

MOLECULAR FORMULA: C70H6F,,NO,S MOLECULAR WEIGHT: 527.20 
CONCENTRATION: 50 ± 2.5 pg/mI SOLVENT(S): Methanol 
CHEMICAL PURITY: >98% 
LAST TESTED: (rnmiddiyvvy) 05/24/2016 
EXPIRY DATE: (mm(ddtroy) 05/24/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/27/2016 
(mmickilYYM 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains, 

J-IAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATIONz 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOIIEC 17025 accredited calibration company, In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

t CALA s , ACCRkDITED 

WC AIIIA, 

*Ter additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our webslte at www.well-labs.com  or contact us directly at infoawell-labs.corn** 
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114,5; 
Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

24may2016 NEtFOSAM 002 24-May-2016 13:34:05 
NEtFOSA0516M 25 ug/ml 

100- 

0  Tr "1""Ir r "1""!' r1 /"' 
1.00 2.00 3.00 4.00 

Time 
5.00 6.00 7.00 8.00 

Scan ES- 
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3.20e8 

24may2016_NEtFOSAM_002 405 (6.811) 24-May-2016 
NEtFOSA0516M 25 ug/ml 
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Scan ES-
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Conditions for Figure 1:  

Chromatoaraphic Condition  
Column:	 Acquity UPLC BEH Shield RPia  

1,7 pm, 2.1 x100 mm 

Mobile phase: Gradient 
Start: 46% H2O / 55% (80:20 MeOH:ACN) 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 
min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) •-= 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (1/hr) = 50 
Desoivation Gas Flow (I/hr) = 750 

Ficiure 1; N-EtFOSA-M; LC/M5 Data (TIC and Mass Spectrum 
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MS Parameters 

Collision Gas (mbar) = 3.54e-3 
Collision Energy (eV) = 30 

Conditions for floure  

Injection: Direct loop injection 
10 IA (500 ng/rtil N-EtFOSA-M) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

24may2016_NEtFOSAM_003 24-May-2016 15:44:48 
NEtFOSA0516M 500 ng/ml 

PFOA [C8F1502]- CCrFZ  5)- 413 > 369 
296 
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473 

111111111111111111111111111111IF 1 1111111111111111111111t111111T S 11111111111•11111111111 

[C8F17S03]-  - [FS03]- 100- 499 > 99 
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Flow: 300 pl/min 

Figure 2: N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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mi WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PROQUCT CODE, N-EtFOSA-M LOT NUMBER: NEtFOSA0516M 
COMPOUND: N-ethylperfluoro-1.-octanesulfonamide 

STRUCTURE: CAS #: 4151-50-2 
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MOLECULAR FORMULA: C70H6F,,NO,S MOLECULAR WEIGHT: 527.20 
CONCENTRATION: 50 ± 2.5 pg/mI SOLVENT(S): Methanol 
CHEMICAL PURITY: >98% 
LAST TESTED: (rnmiddiyvvy) 05/24/2016 
EXPIRY DATE: (mm(ddtroy) 05/24/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/27/2016 
(mmickilYYM 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains, 

J-IAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATIONz 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ujy), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOIIEC 17025 accredited calibration company, In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

t CALA s , ACCRkDITED 

WC AIIIA, 

*Ter additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our webslte at www.well-labs.com  or contact us directly at infoawell-labs.corn** 
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114,5; 
Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

24may2016 NEtFOSAM 002 24-May-2016 13:34:05 
NEtFOSA0516M 25 ug/ml 

100- 
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24may2016_NEtFOSAM_002 405 (6.811) 24-May-2016 
NEtFOSA0516M 25 ug/ml 
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Conditions for Figure 1:  

Chromatoaraphic Condition  
Column:	 Acquity UPLC BEH Shield RPia  

1,7 pm, 2.1 x100 mm 

Mobile phase: Gradient 
Start: 46% H2O / 55% (80:20 MeOH:ACN) 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 
min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) •-= 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (1/hr) = 50 
Desoivation Gas Flow (I/hr) = 750 

Ficiure 1; N-EtFOSA-M; LC/M5 Data (TIC and Mass Spectrum 
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MS Parameters 

Collision Gas (mbar) = 3.54e-3 
Collision Energy (eV) = 30 

Conditions for floure  

Injection: Direct loop injection 
10 IA (500 ng/rtil N-EtFOSA-M) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

24may2016_NEtFOSAM_003 24-May-2016 15:44:48 
NEtFOSA0516M 500 ng/ml 

PFOA [C8F1502]- CCrFZ  5)- 413 > 369 
296 

100- 526 > 169 
5.08e5 

EC 0  H51F i7N 02Sr [C3F7]- N-EtFOSA 

5.00 5.20 5.40 5.60 5.80 6.00 6.20 6,40 6.60 6.80 

5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 
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trill!! I I 1 1 t I 1 J 1 'lir!' 1 1 I l I 1 I 1 1 I T 1 1 1 1  1 1111 
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0  

[C8HEI7NO2S]" [NO2S]- FOSA 498 78 
473 

111111111111111111111111111111IF 1 1111111111111111111111t111111T S 11111111111•11111111111 

[C8F17S03]-  - [FS03]- 100- 499 > 99 
167 

0 11111- 11111111711111 1 r 1 1 1 I I 1 1111111r1 11111 111111111111- 111)11111/11 111,1111111t111111111,1Th 

5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 

Flow: 300 pl/min 

Figure 2: N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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N2.1zlittg, &f-Ni 

WELLINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CQDEL N-EtFOSAA LQT NUMBER: NEtFOSAA0916 

COMPOUND: N-ethylperfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: CAS #: 2991-50-6 

F

\/ FF\/ 
F F 

/
F CH2CH3 

\/ 

F /
C

\ 

 A  A /\ CH2CO2H 
F F F F F F F 

MOLEQVLAR FORMULA:  

coNQENTRfrlON:  

CHEMICAL PURITY:  

IA4T 1- TED:  (rnrfted",Y) 
EXPIRY DATE: (mmiddiyym 

RECOMMENDED STORAGE:  

C121-18F,,NO4S 

50 t 2.5 pg/m1 

>98% 

09/30/2016 

09/30/2021 

Refrigerate ampoule 

Mclj4CULAR WEIGHT: 585.23 

SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LCIMS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOlito prevent the conversion of the acetic acid moiety to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/07/2016 
(mmidaym) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SOSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC!HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xi , x2,...x on which it depends is: 

uc (Avi,x D 2 ,...x„ = iir(y,x1)2  
I 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DAN / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of lSO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

Atk 

P' CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at infoawell-Jabs.com** 
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L.C.1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

30sept2016 NEtFOSAA 001 
NEtFOSAA0916—  25 ug/ml 

12:32:04 30-Sep-2016 
Scan ES- 

TIC 
9.89e7 100- 

2.0.0 3.00 4.00 5.00 6.00 7.00 8.00 

12:32:04 30sept2016_NEtFOSAA_001 259 (4.355) 30-Sep-2016 
NEtFOSAA0916 25 ug/ml Scan ES-

1.14e6 584 
100- 

483 
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419 

m/z 

Conditions for Figure 1: 

Chromatogrpphic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 65% (80:20 Me011:ACN) 135% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

NI$ Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions) 

30sept2016 
NEtFOSAA0-916 

100 - 

NEtFOSAA_002 30-Sep-2016 15:25:38 
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hat: N-EtFOSA is formed by fragmentation of N-EtFOSAA. 

Conditions for Figure  

injection: Direct loop injection 
10 pl (500 ng/ml N-EtFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% Hp 
(both with 10 mM NH4OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 20 

Flow: 300 NI/min 
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N2.1zlittg, &f-Ni 

WELLINGTON 
LABORATORIES 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CQDEL N-EtFOSAA LQT NUMBER: NEtFOSAA0916 

COMPOUND: N-ethylperfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: CAS #: 2991-50-6 

F

\/ FF\/ 
F F 

/
F CH2CH3 

\/ 

F /
C

\ 

 A  A /\ CH2CO2H 
F F F F F F F 

MOLEQVLAR FORMULA:  

coNQENTRfrlON:  

CHEMICAL PURITY:  

IA4T 1- TED:  (rnrfted",Y) 
EXPIRY DATE: (mmiddiyym 

RECOMMENDED STORAGE:  

C121-18F,,NO4S 

50 t 2.5 pg/m1 

>98% 

09/30/2016 

09/30/2021 

Refrigerate ampoule 

Mclj4CULAR WEIGHT: 585.23 

SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LCIMS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOlito prevent the conversion of the acetic acid moiety to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/07/2016 
(mmidaym) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SOSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC!HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xi , x2,...x on which it depends is: 

uc (Avi,x D 2 ,...x„ = iir(y,x1)2  
I 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DAN / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of lSO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

Atk 

P' CALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at infoawell-Jabs.com** 
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L.C.1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

30sept2016 NEtFOSAA 001 
NEtFOSAA0916—  25 ug/ml 

12:32:04 30-Sep-2016 
Scan ES- 
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12:32:04 30sept2016_NEtFOSAA_001 259 (4.355) 30-Sep-2016 
NEtFOSAA0916 25 ug/ml Scan ES-
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Conditions for Figure 1: 

Chromatogrpphic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 65% (80:20 Me011:ACN) 135% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

NI$ Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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Jam: N-EtFOSA is formed by fragmentation of N-EtFOSAA. 

Conditions for Figure 2:, 

Injection: Direct loop injection 
10 pl (500 ng/ml N-EtFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20%1-120 
(both with 10 mM NH,OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 20 

Flow: 300 pi/min 
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mi WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

pRODUCT CODE: N-MeFOSA-M LQT NMeFOSA0516M 
COMPOUND: N-methylperfluoro-1-octanesulfonamide 

STRUCTURE: CAS #: 31506-32-8 
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NIQISCULAR FORMULA: C9l-14F17NO,S MOLECULAR WEIGHT; 513.17 
CONCENTRATION: 50 ± 2.5 ug/m1 SOLVENT(S): Methanol 
CHEMICAL PURITY: >98% 
LAST TESTED: wirniddiyym 05/24/2016 
EXPIRY DATE: (mwdomy) 05/24/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION; 

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/26/2016 
eilWalwm 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JINTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the Independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY' 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.weli-Iabs.com  or contact us directly at info(hweil-labs.com** 
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Figure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Figure 1:  

chiginatographjg Qoaciftions  
Column:	 Acquity UPLC BEH Shield RP1. 

1,7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 45% H2O / 55% (80:20 MeOH:ACN) 
(both with 10 niM NI-140Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 mfn before returning to initial conditions in 0.5 min, 
Time: 10 mir. 

Flow: 300 pl/rnin 

MS Parameter§ 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (1/hr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 
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Figure 2: N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 

100- 

1-9.- 

24may2016_,NMeFOSAM_003 
NMeFOSA0516M 

24-May 
500 ng/ml 

N-MeFOSA 

-2016 

[C9H3F17NO2S]" 

16:01:41 

- [C3F7]-  512> 
4.01e5 

169 

0  .., .1....i....1., ..1.... r. . . , r ,,,,1 , ... , ...1 ,,n....1,-, ..1...n.., .L.... , ...t., .. ....I 
I I  1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 

100- FOSA I  [CO-W.002Sr - [NO2S]-  498 > 78 
914 

zi?•-. 

0  I 1 1r >i,r iri 1r 
i 1 1. rrll. ilr. i.I I.II ' I I I 

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 

PFOS [C8F17S03]-  - [FS03)-  499 > 99 100- 209 

ae--/ 
1 

J 'VI tip`" 1 ,,,,\I jr!\I 

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 

100- PFOA [C6F.15021-  - [C7Fisr 413 > 369 
252 

: I 

I I ..._ 

) I 
/ 

I\  
- lo 

Time 0 ,,,, i ,...-1 ,,.. 1 ,.., i .... 1 , ,, I , ,,,I ,, , 1 ,,,,I ,,, 'TT' ' ' ' ' nr....i....1,,,I. ., ,,,,, ,,r-7 
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 

Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml N-MeFOSA-M) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H30 
(both with 10 mM NH4OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.54e-3 
Collision Energy (eV) = 30 

Flow: 300 pl/min 
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mi WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

pRODUCT CODE: N-MeFOSA-M LQT NMeFOSA0516M 
COMPOUND: N-methylperfluoro-1-octanesulfonamide 

STRUCTURE: CAS #: 31506-32-8 
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F F\ 
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\ F FF FF 

CH3 

NIQISCULAR FORMULA: C9l-14F17NO,S MOLECULAR WEIGHT; 513.17 
CONCENTRATION: 50 ± 2.5 ug/m1 SOLVENT(S): Methanol 
CHEMICAL PURITY: >98% 
LAST TESTED: wirniddiyym 05/24/2016 
EXPIRY DATE: (mwdomy) 05/24/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION; 

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/26/2016 
eilWalwm 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JINTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the Independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY' 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.weli-Iabs.com  or contact us directly at info(hweil-labs.com** 
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Figure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum) 
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Conditions for Figure 1:  

chiginatographjg Qoaciftions  
Column:	 Acquity UPLC BEH Shield RP1. 

1,7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 45% H2O / 55% (80:20 MeOH:ACN) 
(both with 10 niM NI-140Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 mfn before returning to initial conditions in 0.5 min, 
Time: 10 mir. 

Flow: 300 pl/rnin 

MS Parameter§ 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (1/hr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 
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Figure 2: N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml N-MeFOSA-M) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H30 
(both with 10 mM NH4OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.54e-3 
Collision Energy (eV) = 30 

Flow: 300 pl/min 
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im WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: N-MeFOSAA 1.9T NUMBER: NMeFOSAA0916 

COMPOUND: N-methylperfluoro-1-octanesulfonamidoacetic acid 

STRUCTURE: CAS #: 2355-31-9 

KOLECULAR FORMU!-A:  
CQkCENTRATION:  

FvF FvF FvF F

v so2N 
/

C F H 3 

\ \ \ \ CH2CO2H 

F F F F F F F F 

C„1-1,F„NO4S 

50 ± 2.5 pg/m1 

JVI9LEcULAII WEIGHT: 571.21 

SOLVENT1S): Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% 

LAST TESTED: (mmidettyyyy) 10/12/2016 

EXPIRY DATE: crnmicidirmy, 10/12/2021 

RECOMMENDED STORAGE:  Refrigerate ampoule 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIQNAL INFORMATION:  

• See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/25/2016  
(rnmkkityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ur(y), of a value y and the uncertainty of the independent parameters 

x2 ,...x on which it depends is: 

111 

 u c (y(xi ,x2 ,....x,)) = Elt(y, x 1 ) 2  
i-..) 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

JIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-iabs.com** 
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Experiment: Full Scan (225 - 850 arnu) 

MS parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 35.00 
Cone Gas Flow (1/hr) = 50 
Desolvation Gas Flow (I/hr) a  750 

.Lcc; Waters Acquity Ultra Performance LC 
Mai Mlcromass Quattro micro APi MS 

Chromatographic Conditjont 
Column: Acquity UPLC BEH Shield RPla  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 65% (80:20 MeOH:ACN) I 35% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 
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Conditions for Figure 2:  

Injection: Direct loop injection 
10 pi (500 ng/ml N-MeFOSAA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O 
(both with 10 mM NH4OAc buffer) 

MS Parameters 

Collision Gas (mbar) = 3.28e-3 
Collision Energy (eV) = 20 

Flow: 300 pl/min 

Figure 2; N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions) 
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*Note:  N-MeFOSA is formed by in-source fragmentation. 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFBA LOT NUMBER: PFBA0516 

COMPOUND, Perfluoro-n-butanoic acid 

STRUCTURE: CAS #: 375-22-4 

MOLECULAR FORMULA:  
CQKCENTRATION:  

F F 

F
\ \ 

OH A A  
F F F F 

C41-1F70, 

50 ± 2.5 pg/ml 

MOLECULAR WEIGHT: 214.04 

SOLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 
LAST TESTED: (ininidellyyyy) 05/27/2016 
EXPIRY DATE: (mrafdrityyyy) 05/27/2021 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole,eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/3112016 
(rnm/dcltyyyy) 

Wellington Laboratories Inc„ 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:27, Issued 2004-11-10 
Revisiont'3, Revised 2015-03-24 Page 426 of 897 
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41, 

CALA • 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
prior t solution pfepbrtion,-  crystalline material is tested for homogeneity using a variety of techniques (as - S(as stated above) and its 
solubility in a given diluent is taken Into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions In the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where xis expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOBEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interiaboratory studies has also been established. 

XPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

UNITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMEsIT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISQ/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

11 

n 

uc (y(xj,x2,...x„)) = E u(y, xi  )2  
1=1 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-Igbs.coni or contact us directly at Infoamell-labs,com** 
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Lc;  Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 

27may2016_PFBA_001 
PFBA0516 25 ug/ml 
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27may2016_PFBA_001 114 (1.917) 
PFBA0516 25 ug/ml 
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Conditions for Figure 1L 

ChrornEjtograohic ConJltlons  
Column:	 Acquity UPLC BEH Shield RPla  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) / 70% H2O 
(both with 10 mM NI-ipAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 
min before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters  

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 10.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

Figure I: PFBA; LC/MS Data (TIC and Mass Spectrum) 
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Flexure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditioris for Figure 21 

Injection: Direct loop injection MS Parameters 
10 pi (500 rig/ml PFBA) 

Collision Gas (mbar) = 3.62e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20%11,0 Collision Energy (eV) = 10 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pi/min 
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n WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFBA LPT {UMBER: PFBA0516 
COMPOUND: Perfluoro-n-butanoic acid 

STRUCTURE: CAS #: 375-22-4 

F\  

F c e A A  oid 

F FF F 

MOLECULAR FORMULA: C41-1F702 MOLECULAR WEIGHT: 214.04 
CQNCENTRATION: 50 ± 2.5 erg/ml AOLVENT(S); Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 

LIk$T TESTED: (mmiddfywy) 05/27/2016 
EXPIRY DATE: on.n,ddirmi 05/27/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

POC_UMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 05/31/2016 

  

(mmtddlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE: 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the anaiyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the Independent parameters 

on which it depends is: 
&' .'t  u, . ur  (y(x, , x2  ,...x„ )) --- 2_, ty,A., )2 

i.1 

where x Is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/LEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

a, 
GALA 

ACCR 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.corn or contact us directly at infoftwell-labs.com** 
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MS:  

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figura 1:  

C hr9rEalogra alio Conditions 
Column:	 Acquity UPLC BEH Shield RPio  

1,7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) / 70% Hp 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 
min before returning to initial conditions In 0.5 min. 
Time: 10 min 

MS Parameter4 

Experiment: Full Scan (150 - 850 amu) 

Source: Efectrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 10.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: PFBA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2:, PFBA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure  

Injection: Direct loop injection MS Parameters 
10 pi (500 ng/ml PFBA) 

Collision Gas (mbar) -= 3.62e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 20% H2O Collision Energy (eV) 10 

(both with 10 mM NI-140Ac buffer) 

Flow: 300 pl/min 
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!iii IIPIIIDfllllfl 11111Immlli 03e.: 9//t5M, 730511 730512 
ID: LCPFBS_00005 ID: LCPF6S_00006 

  Exp, 03/15/21 Prpd:SOC  EV: 031,5/21 Prpd: SBC 

PF-1-butanesultonate K sa PF-1-butanesulfonate K sa

WELLINGTOP4 CERTIFICATE OF ANALYSIS 
PI LABORATORIES DOCUMENTATION 

PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS0316 

COMPOUND: Potassium perfluoro-1-butanesuifonate 

STRUCTURE: CAS #: 2942049-3 

F

\/

F F\  

F C 

F/ F F
/

F 

MOLECULAR FORMULA: C4F9SO2K MOLECULAR WEIGHT; 338.19 

CONCENTSATION: 50.0 ± 2.5 pg/m1(K salt) SOLVENT(S): Methanol 
44.2 ± 2.2 pg/mI (PFBS anion) 

CHEMICAL PURITY: >98% 
LAST TESTW: (rnaltddlyyyy) 03/15/2016 
EXPIRY DATE: (rrimIddlyyyy) 03/15/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  03/21/2016 
(molickl/YYYY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHEAIS I CHARACTERIZATION:  
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, 0), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEAEPLITY: 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

t 
• CALA APiAB 

ACCREOITED 

Air.6 nrrEAMICA NAM.. 
MODUCER 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at jnfoawell-labs,com** 
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ma; 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

I T 1 , 
1.00 2.00 3.00 4.00 

15mar2016_LPFBS_003 15-Mar-2016 
LPFBS0316 10 ug/ml 

100- 

14:25:24 
Scan ES- 

TIC 
4.48e7 

0 Time 
5.00 6.00 7.00 

15mar2016_LPFBS_003 180 (3.027) 
LPFBS0316 10 uglml 

100- 

15-Mar-2016 
Scan ES-

8.42e5 

14:25:24 

301 

rrYT pm' m/z 
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 

299 

0 

Csm4itions for FlaureA:  

Chromatpgrephic Conditions  
Column:	 Acquity UPLC BEH Shield RP16  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) 160% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Paramqter§ 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum) 
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Flours 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions) 

15mar2016 

100- 

a-. 

0 

LPFBS0316-500 
LPFBS_004 

ng/ml 

. , 

15-Mar-2016 

PFBS 

16:47:18 

[C4F9S03]-  - [FS031- 299 > 99 
9.08e4 

100- 

,.., :. 
0 

1.40 

1-, 

1.60 

A-1\\4 

1.80 2.00 

PFPeS 

0 

2.20 2.40 

J\11  

[C5FliSN-  

2.60 

AA 

2.80 

- [FS03]- 

.4 

3.00 

A 

3.20 

1 :41\1  

349 > 99 
89 

100- 

;:,-°-_ 

1.40 1.60 
1 

1.80 2.00 

PFHxS 

1 
2.20 2.40 

[C6F13S03]-  

2.60 

I 

2.80 3.00 

[FS03]-  

, , 1 
3.20 

399 > 99 
268 

10 

e 

1,40 1,60 1.80 2.00 

PFHpS 

2.20 2.40 

[C7F15S03]-  

2.60 2.80 3.00 3.20 

- [FS03]- 449 > 99 
197 

100- 

6''- 

1.40 

1.40 

) 

1.60 

1.60 

1.80 

PFOA 

1.80 

PFOS 

i- 

2.00 2.20 2.40 2.60 2.80 3.00 3.20 

- [C8F1502]-  -. [C7F15] 413 

,,A/\MAI4),414, 

> 369 

\.. 

135 

100- 

1441AIAM 

2.00 2.20 2.40 2.60 

[C8F17S03]-  

2.80 3.00 3.20 

— [FS03]-
499 > 99 

133 

11\- \''it-.4  
1,40 1.60 1.80 2.00 I 2.20 1 ' 2.4'0 I 2.60 

1 i . 1  Time 
2.80 3.00 3.20 

Conditions for Fiaure 2;. 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml L-PFBS) 

Collision Gas (mbar) = 3.20e-3 
Mobile phase: lsocratic 80% (80:20 MeORACN)/ 20% Hp Collision Energy (eV) = 25 

(both with 10 mM NI-140Ac buffer) 

Flow: 300 p1/min 
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!

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: L-PFBS LOT NUMBER:, LPFBS0316 
QQMPOUND: Potassium perfluoro-1-butanesulfonate 

STRUCTURE: CAS #: 29420-49-3 

MOLECULAR FORMULA:  

CONCENTRATION', 

CHEMICAL PURITY:  

11-,AST TESTED: ( ,,,,,,ddlyyyy) 

EXPIRY DATE: (mrniddinyy)  

F FF F 

/ 0 -K+  
F C 

/
F F

/ 

3 

FF 

C4F9SO3K 

50.0 ± 2.5 pg/m1(K salt) 

44.2 ± 2.2 pg/ml (PFBS anion) 

>98% 

03/15/2016 

03/15/2021 

MOLECULAR WEIGHT: 338.19 

SOLVENT(S): Methanol 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  03/21/2016 
(.„,,,ddrywy)  

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION,:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITYi - -  
Prior to solution -preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to MST For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY; 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

j_IMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/1EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

41  # 
CALA 

A ACCREDITED 

'rEA:51arr'  

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infoaweil-labs,com** 
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Experiment: Full Scan (225 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 40.00 
Cone Gas Flow (Uhr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Qhromatograohlc Conditions  
Column:	 Acquity UPLC BEH Shield RP,B  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 40% (80:20 MeOH:ACN) / 60% H2O 
(both with 10 mM NI-140Ac buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

15mar2016_LPFBS_003 15-Mar-2016 
LPFBS0316 10 ug/m1 

100- 

14:25:24 
Scan ES- 

TIC 
4.48e7 

r lIrrr Time 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 

0 

15-Mar-2016 14:25:24 

301 

Scan ES-
8.42e5 

15mar2016_LPFBS_003 180 (3.027) 
LPFBS0316 10 ug/ml 

mlz 
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400  

100- 299 

Conditions for Figure 1: 

Figure 1: L-PFBS; LCIMS Data (TIC and Mass Spectrum) 
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ElgtALL L-PFBS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure 2;. 

Injection: Direct loop injection MS Parameters 
10 IA (500 ng/ml L-PFBS) 

Collision Gas (mbar) =- 3.20e-3 
Mobile phase: Isocratic 80% (80:20 Me0H:ACN) / 20% H2O Collision Energy (eV) = 25 

(both with 10 mM NH4OAc buffer) 

Flow: 300 plimin 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFDA LOT NUMBER: PFDA0516 
COMPOUND: Perfluoro-n-decanoic acid 

STRUCTURE: CAS #: 335-76-2 

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmkidrywy) 
EXPIRY DATE: (mrn/ddiwyy) 

RECOMMENDED STORAGE:  

F\ F\ F\ 
/

F F\ O  

/\ /\ /\ /\ /\ 
F F F F F F F F F F 

C„HF„0, 

50 ± 2.5 pg/ml 

>98% 
05/31/2016 
05/31/2021 
Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  
SOLVENT(S):  

514.08 
Methanol 
Water (<1%) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.2% of Perfluoro-n-nonanoic acid (PFNA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  06/13/2016 
(mmiddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-Iabs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION; 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS; 

HOMOGENEITY: _ _ _ 
— Priorto-tOrutiori preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 

solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uo(y), of a value y and the uncertainty of the independent parameters 

x1 , on which it depends is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITt 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY; 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITX JAANAGEMENJ:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA) Global, 
ISO/JEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 
4 ,44 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infon_wali-labs.corn**  
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Lczt  Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 
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Conditions for Figure 1:  

Chromatograohic Conditions  
Column: Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) I 50% H2O 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: PFDA; LG/Mb" Data (TIC and Mass Spectrum) 
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Figure 2:. PFDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop Injection MS Paranuters  
10 p1(500 ng/ml PFDA) 

Collision Gas (mbar) = 3.39e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 13 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pUmin 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFDoA LOT NUMBER: PFDoA0516 
COMPOUND: Perfluoro-n-dodecanoic acid 

STRUCTURE: CAS #: 307-55-1 

F /

F F\ 
/

F 0 

/\ /\ /\ /\ /\ /\ ON 
F F F FF F F F F F F F 

MOLECULAR FORMULA:, C,21-1F.02 MOLECULAR HEIGHT: 614,10 
CONCENTRATION: 50 ± 2.5 pg/ml SQLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 

LAST TESTED: (ffirNddtpriY) 05/31/2016 
EXPIRY DATE: (mmiddimy) 05/31/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

 

Date:  06102/2016 
(rnmia*YYY) 

 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 - info@well-labs.com  
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INTENDgD USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the. Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

r'r CALA 
A CCREDITED 
--aMSOMen--- 

110,[fiC., MA/ER., 
.0.t. A 

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.well-labs.corn or contact us directly at info@well-labs.cern** 
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MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Eiectrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 20.00 
Cone Gas Flow (i/hr) = 100 
Desolvatlon Gas Flow (1/hr) = 750 

La; Waters Acqulty Ultra Performance LC 
MSS Micromass Quattro micro API MS 

Qtiromatographic Conditions 
Column:	 Acquity UPLC BEH Shield RP,8  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to Initial conditions in 0.5 min. 
Time: 10 min 

Fow: 300 pl/min 

31may2016 PFDaA_001 
PFDoA0516 25 ug/ml 

100— 

31-May-2016 14:05:20 

e 

r . . 1 , 111111111mill Time 
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 

0 

Scan ES- 
TIC 

8.55e7 

31may2016_PFDo/L001 385 (6.474) 31-May-2016 14:05:20 
PFDoA0516 25 ug/ml 

100- 

569 

570 

0 r r , r r , 1 Fr -- "r I r miz 
150 200 250 300 350 400 450 500 550 600 650 

Scan ES- 
613 1.45e6 

614 
/ 

Conditions for Figure 1:  

Fissure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFDoA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figute 21 

Injection: Direct loop injection 
10 pl (500 ng/ml PFDoA) 

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) 120% H20 
(both with 10 mM NH,OAc buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.39e-3 
Collision Energy (eV) = 13 
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ID: LCPFDS_00007 
Exp.: 05/24/21 Prpd: SBC 

 PF-1-decanesulfonate sodi 

ID: LCPFDS_00006 
E. 05/24121 Prpd: SBC 

 PF 1-decanesulfonate sodi 

PRODUCT CODE:  

CPMPOUND:  

STRUCTURE:  

LOT NUMBER: LPFDS0516 

2806-15-7 

L-PFDS 

Sodium perfluoro-1-decanesulfonate 

CAS #:  

MOLECULAR FORMULA:  
CONCENTRATION:  

CHEMICAL PURITY: 
LAST TESTED (mr/Vdd/yyyy) 

EXPIRY DATE: (mmiddiyyyy) 

RECOMMENDED STORAGE: 

C10F25SO3Na 

50.0 ± 2.5 pg/ml (Na salt) 

48.2 ± 2.4 pg/ml (PFDS anion) 

>98% 

05/24/2016 

05/24/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT; 622.13 

SOLVENT(S): Methanol 

Certified By: Date:  05/26/2016  
(mr-niddiyym 

k; 
9(,/f110 

11/1111111111111111 111111111111111111/ 
730549 730550 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

F FF FF FF FFF 
\/ \/ \/ \/ \/ S„a+  

FCCCCC
//  

F
/

F F/ \F F/ \F F/ \F F/ \F 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains — 0.9% of sodium perfluoro-1-dodecanesulfonate (L-PFDoS). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it contains. 

J-I67-ARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY; _ _ _ _ _ _ _ _ _ _ 
to solution solution preparation, crystalline material is tested for hom—ogeneity using a variety of techniques (as stated above) and its 

solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uo(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5%_(calculated with a  
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE] PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTYz 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/lEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

4v# 
CALA 

ACCRUDITED 

VIEArAtCt HAM. 
FF100.111 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at infowell-labs.com** 
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Lgi Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Flow: 300 pl/min 
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Conditions far Figure 1:  

Cnromatouraahic Conditions  
Column:	 Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACW) / 45% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

MS Pararmeters  

Experiment: Full Scan (150 - 850 amu) 

Source: Eiectrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 70.00 
Cone Gas Flow (f/hr) = 50 
Desolvation Gas Flow (1/hr) = 750 

Ficiure 1: L-PFDS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Fidure,2: 

Injection: Direct loop injection MS Parameters 
10 ul (500 ng/ml L-PFDS) 

Collision Gas (mbar) = 3,70e-3 
Mobile phase: Isocratic 80% (80:20 MeOFI:ACN) / 20% H2O Collision Energy (eV) = 50 

(both with 10 mM NI-IpAc buffer) 

 

Flow: 300 pl/min 
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WE LINGTOI4 CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: L-PFDS LOT NUMBER: LPFDS0516 

COMPOUND: Sodium perfluoro-1-decanesulfonate 

STRUCTURE: CAS #: 2806-15-7 

/

F F\ 

/

F F\ F\ 

/

F F\ 

/

F 

F

cc c 
/
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°3-N A A A A A  

FFFFF F F F F F 

MOLECULAR FQIIMIelL,Ai 

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED; (mmrddiffyy)  

EXPIRY DATE: (mnvddeyyyy) 

RECOMMENDED STORAGE:  

C„F„SO3Na 

50.0 ± 2.5 pg/ml (Na salt) 

48.2 ± 2.4 pg/mi (PFDS anion) 

>98% 

05/24/2016 

05/24/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 622.13 

SOLVENT(S): Methanol 

DOCUMENTATION/ DATA ATT/WHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains — 0.9% of sodium perfluoro-1-dodecanesulfonate (L-PFDoS), 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/26/2016 
(mrriddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.corn 
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INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out In a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION', 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UWMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, t.i(y), of a value y and the uncertainty of the independent parameters 

x 2,...x r, on which it depends Is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY-.  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAL Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

; CALA AB El 
ACCREDITED 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,vvell-labs.corn or contact us directly at info@well-labs.com** 
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Lcd Waters Acguity Ultra Performance LC 
Micromass Quattro micro API MS 
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Condition§ for Figure 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEN Shield RP,. 

1.7 pm, 2.1 x 100 rnm 

Mobile phase; Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to Initial conditions In 0.5 min. 
Time: 10 min. 

Flow: 300 pUrnin 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 70.00 
Cone Gas Flow (i/hr) = 50 
Desolvation Gas Flow (Uhr) = 750 

Figure 1: L-PFDS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml L-PFDS) 

Collision Gas (mbar) = 3.70e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 20% H2O Collision Energy (eV) = 50 

(both with 10 mM NH,OAc buffer) 

Flow: 300. NI/min 
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R: 8t)(-- 9113tiG 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

111111111111111111 1111111111111111111 
730517 730518 

ID: LCPFHpA 00006 ID LOPFHpA_00007 
Exp: 01122121 Prpd: SBC Exp: 31)22/21 Arpd: SDC 
PF n heptanoic acid PF-n-heptanoic acid 

PRODUCT CODE: PFHpA LOT NUMBER: PFHpA0116 
COMPOUND: Perfluoro-n-heptanoic acid 

STRUCTURE: CAS #: 375-85-9 

FvF FvF FvF II 
F A A A  OH  

F F F F F F 

MOLECULAR FORMULA: C71-1F1302 MOLECULAR WEIGHT: 364.06 
CQNQENTRATION: 50 ± 2.5 pg/mI SQL.V5NRS): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 
LAST TESTED: (mmicIdtyyyy) 01/22/2016 
EXPIRY DATE: (mr,vddiyyyy) 01/22/2021 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  02/02/2016  
(mrraddlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS.,  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. AD procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
-	 ti,-  preparaohcrstallirie matWial is tested for homogeneity using ivariety of techniques (as stated above) and its 

solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACWILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE/ PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

j_IMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

41. 
CALA 

ACCREDITE0 
Ve • 41 

✓xOD ug.W"'  

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-lab.com  or contact us directly at infoewell-labs.com** 
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Conditions for Fioure 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatoaravhic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 

(both with 10 mM NH4OAc buffer) 

Ramp to 90% organic over 7 min and hold for 
2 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

M5 Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (Mr) = 50 
Desolvation Gas Flow (l/hr) = 750 
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363 9.04e5 

Figure 1: PFHpA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Fioure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml PFHpA) 

Collision Gas (mbar) = 3.50e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 11 

(both with 10 mM NH,OAc buffer) 

Flow: 300 pl/min 
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I t 
VILJ-1 1N '‘.)1\] CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFHpA LOT NUJABEft; PFHpA1216 

COMPOUJ'4D: Perfluoro-n-heptanoic acid 

STRUCTURE: CAS #: 375-85-9 

MOLECULAR FORMULA:  
CQNCENTRATION:  

F\ F\

0  

A OH 

F FF
/ \ 

A 
F F F 

C71-1F1,02  
50 ± 2.5 lag/ml 

MOLECULAR WEIGHT: 364.06 
SOLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY:  

LAST TESTED: (mmleld/yryy) 

EXPIRY DATE; (min/del/my) 

RECOMMENDED STORAGE:  

>98% 

12/02/2016 
12/02/2021 

Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/12/2015 
trnm/dcl/yyyy) 

     

Wellington Laboratories Inc.x  345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1 , .x2,...xr, on which it depends is: 

1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITI% 
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/lEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights, All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD_ OF VALIDITY; 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
lSO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

,74t 
CALA, 

W,W=VM, 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@welklabs,com** 
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Experiment: Full Scan (150 -  850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 

Cone Voltage (V) = 15.00 

Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Lc; Waters Acqulty Ultra Performance LC 
MSS Micromass Quattro micro API MS 

GnromEdograohlo Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% Hp 
(both with 10 mM NH4OAc buffer) 

Ramp to 90% organic over 7.5 min and hold for 
1.5 min before returning to initial conditions In 0,5 min. 
Time: 10 min 

Flow: 300 pi/min 
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Conditions for FLdure t  

Fiaure PFI-ipA; LG/M5 Data (TIC and Mass Spectrum) 
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 ul (500 ng/ml PFHpA) 

Collision Gas (mbar) = 3.50e-3 
Mobile phase: Isocratio 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 11 

(both with 10 mM NH,OAc buffer) 

Flow: 300 pl/min 
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11111111111111111 
730639 

ID: LCPFHpS_OC1010  

Exp: litosno Prpd sec 
PFHpS at 47.6ug/mL 

,11.111.1=1 

PRODUCT CODE:  
COMPOUND:  

STRUCTURE:  

L-PFHpS 

Sodium perfluoro-1-heptanesulfonate 

LOT NUMBER: LPFHpS1115 

Not available CAS #: 

1f) iN 6 

NI IL AEBLOILRIAN' ZITR'  I E'll 

1111111111111111111 
730635 

ID LCPFHpS__00009 

Exp. 11A620 Prpd: SSC 

PFHpS at 47 6ug/mL 

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

MOLECULAR FORMULA:  

CONCENTRATION;  

CHEMICAL PURITY;  
BAST TESTED: (n-vddiyyyy) 

EXPIRY DATE:v./claim)  
RECOMMENDED STORAGE:  

FvF FvF FvF 

So Na+ 

\ 

A  / 
F FF \FFFF F 

C7F„SO,Na 

50.0 ± 2.5 pg/mI (Na salt) 

47.6 ± 2.4 lag/m1 (PFHpS anion) 

>98% 

11/06/2015 

11/06/2020 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 472.10 

SOLVENT(S); Methanol 

DOCUMENTATION! DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION;  

See page 2 for further details. 
Contains — 0.1% of L-PFHxS (C6F13SO3Na) and — 0.2% of L-PFOS (C5F17S03Na). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  11/09/2015 
(mmiddlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATIQN:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITYi _ _ _ _ _ _ _ 
Priofto §OliTition OT-epirlifontirn-e material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

4...xn  on which it depends is: 

tic (Y(xi •x„ =(y, x, )2  
1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded rnaximuni combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NISI and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to N1ST. For certain products, traceability to 
international lnterlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/1EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our webslte at www,well-latzs.com  or contact us directly at info( well-labs.corn** 
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Scan ES-
6.80e6 449 

%I 
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

ConsRiggs for Flours 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP,. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN)/ 50% H2O 
(both with 10 mM NH40Ac buffer) 
Ramp to 90% organic over 7 min and hold 
for 2 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 p€/min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (llhr) = 60 
Desolvation Gas Flow (1/hr) = 750 
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2: 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml L-PFHpS) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 35 

(both with 10 mM NH,OAc buffer) 

Flow: 300 ul/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHpS1016 
COMPOUND: Sodium perfluoro-1-heptanesulfonate 

STRUCTURE: CAS #: Not available 

F\

/

F 

F\ 

F 

F CC C S0 
3 
-Na* 

FAF FAF FAF FAF 

MOLECULAR FORMULA:  
CONCENTRATION; 

CHEMICAL PURITY:  
LAST TE§TED: (mrtVdrurm) 

EXP(RY DATE:(mmidayrm 
RECOMMENDED STORAGE:  

C,Fi6S0aNa 
50.0 ± 2.5 lag/m1 (Na salt) 
47.6 ± 2.4 lag/ml (PFHpS anion) 
>98% 
10/18/2016 
10/18/2021 
Store ampoule in , a coal, dark place 

MOLECULAR WEIGHT: 472.10 
AOLVENT(S): Methanol 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains - 0.2% of L-PFHxS (C.F75S03Na) and - 0.1% of L-PFOS (C,F„SO,Nia). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 10/20/2016 

  

(rnmiedirm) 

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

JIAZARDS:  
This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u,(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The mlcrobalances used for solution preparation are 
regularly tested by art external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY', 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

. 
I CALA 

A 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at infowell-laOs.com** 
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Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2t 

Injection: Direct loop injection MS Parameters 
10 pi (500 ng/ml L-PFHpS) 

Collision Gas (mbar) = 3.43e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H20 Collision Energy (eV) = 35 

(both with 10 mM NI-140Ac buffer) 

Flow: 300 ul/min 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

    

PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHpS0817 
OMPOUND: Sodium perfluoro-1-heptanesulfonate 

STRUCTURE; CAS #: Not available 

F

\/

F FvF F\  

S03-Na' A A A A  
F FF FF FF F 

MOLECULAR FORMULA: C7F13S03Na MOLECULAR WEIGHT: 472.10 

CONCENTRATION: 50.0 ± 2.5 pg/mI (Na salt) SOLVENT(S): Methanol 
47.6 ± 2.4 pg/mI (PFHpS anion) 

CHEMICAL PURITY; >98% 
LAST TESTED: (rnmrawyym 09/01/2017 
EXPIRY DATE: (mr,ddryyyy) 09/01/2022 
RECOMMENDED STORAGE: Store ampoule in a coo!, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
• Contains - 0.2% of L-PFHxS (C.F„SO,Na) and - 0.1% of L-PFOS (C,F,,S03Na). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

 

Date: 09/07/2017 

    

B.0 Chittim, eneral Manager 
(mmieetyWY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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LPFHpS0817 (1 of 4) Page 486 of 897 neva Page 486 of 897



INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out In a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or srciuV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 
= u(y, x ) 2  

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
Ail reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 40,LAB 
-015517.-31PSI- - 

.FEACW,  LAKMPIAL 
PR.UCER 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs,com or contact us directly at info@well-labs.com** 
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Conditions for Figure 1:  

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

'Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% H2O 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 8 min and hold 
for 1 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (I/hr) = 80 
Desolvatlon Gas Flow (Uhr) = 750 

Figure j: L-PFHpS; LC/MS Data 6: and Mass Spectrum) 

Form#17, Issued 2004-11-10 
Revislorr#:4, Revised 2017-03-06 Page 488 of 897 

LPFHpSQ817 (3 of 4) 
rev° Page 488 of 897



Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure Z 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml L-PFHpS) 

Collision Gas (mbar) = 3.35e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 35 

(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/min 
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II 11111111111111111 
730551 

ID: LCPFHxA 00005 
  Ep.1222,20Prpd: SEC 

PF-n-hexanoic acid 

1111111111111111111 
730552 

ID.  LCPRixA_00006 
Exp: 12/22120 Prpd: SEC 

PF-n-hexanoic acid 

VELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: PFHxA LOT NUMBER: PFHxA1215 
ROMPOUVD: Perfluoro-n-hexanoic acid 

STRUCTURE: CAS #: 307-24-4 

F, 
/

F 

/

C
\ /

C
\ 

OH 

F FFFFF 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED: (mmiddiyyyy) 

EXPIRY DATE: cr,midwyym 

RECOMMENDED STORAGE:  

C5H F1102  

50 ± 2.5 pg/ml 

>98% 

12/22/2015 

12/22/2020 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 314.05 

SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains — 0.2% of Perfluoro-n-pentanoic acid (PFPeA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/23/2015 
(rnmfdrilyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. Ail procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFCIUV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 
J 1 

(y(x, , x„...x„)) = xi )2  

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARR4NTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

41# 
CALA 

ACCREDIT ED 

nTFCRENCE 
R140., F.14 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wwwytell-labs.com  or contact us directly at infoawell-labs.com**  
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Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (1/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Lcl, Waters Acquity Ultra Performance LC 
R±IS.L.:, Mlcromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RIpie  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN)/ 50% Hp 
(both with 10 mM NHpAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

Scan ES-
2.05e6 313 

122dec2015_PFHx&002 
PFHxA1215 25 ug/ml 

100-i 

22-Dec-2015 16:46:01 
Scan ES- 

TIC 
9.44e7 

e 

0 ,,,„, 1 ,—,--, r ,„,,,„,,,,,,,„„T ,--,-„,..,,,,,,,,,.., 1 7- 1 ,7„ 1 „.. 1 ,-",„.,„ , E -, Time 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 

22dec2015_PFHxA_002 132 (2.220) 22-Dec-2015 
PFHxA1215 25 ug/ml 

100- 

269 

314 

160 180 200 220 240 260 280 300 320 340 360 
mlz 

16:46:01 

Conditions for Figure 1:  

Figure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum) 
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Flaure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions) 

PFHxA1215 

100- 

;•.-Q-_, 

22dec2015_PFHxA_003 22-Dec 
500 ng/ml 

PFHxA [C6F./ .102]-- 

-2015 17:11:06 
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Conditions for Figure 2., 

injection: Direct loop injection 
10 pl (500 ng/ml PFHxA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% 1-120 
(both with 10 mM NH4OAc buffer) 

Flow: 300 pl/min 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 10 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CQDE: PFHxA LQT NUMBVR: PFHxA1215 
COMPOUND: Perfluoro-n-hexanoic acid 

STRUCTURE: CAS #: 307-24-4 

/

F F\ 

/

F 

F. CC C 
A A /—\ OH 

F F F F F F 

MOLECULA.R FORMULA; C6HF11 0, MOLECULAR WEIGHT: 314.05 
CONCENTRATION: 50 ± 2.5 Ng/m1 SOLVENT(4); Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 

T'middinYY) 12/22/2015 
EX PI Ry DATE 12122/2020 
RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED:  

Figure LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

• Contains — 0.2% of Perfluoro-n-pentanoic acid (PFPeA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  12/23/2015 
(mrnicidiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Forrrr#:27, Issued 2004-11.10 
Revision#:3, Revissd 2015.03-24 Page 496 of 897 
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INTENDED USE, 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the .independent parameters 

x1, x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The Individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPJRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

li

l
n  

urcyc,,,x2,...x„D= En(y,x,)2 

CALA 
ACCRE0.1AO 

REFERZIntlW. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.welkabs.com  or contact us directly at infoewell-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

MS Pacometerg 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (I/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatoaraohic Conditions  
Column: Acquity UPLC BEH Shield RP,, 

1.7 umr  2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% H2O 

(both with 10 mM N1-140Ac buffer) 

Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

Scan ES- 
TIC 

9,4407 

22dec2015_PFHxA_002 
PFHxA1215 25 ug/mi 

100- 

22-Dec-2015 16:46:01 

1 ' I ' ' " I " " FT  Time 
1.00 1.50 2.00 2.50 3,00 3.50 4.00 4.50 5.00 5.50 

22dec2015_PFHxA_002 132 (2,220) 
PFHxA1215 25 ug/m1 

100- 
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Scan ES-

2.05e6 313 

269 

314 

0 , r r .1 ,,  ri r, ir 1 .. 1... i.,,,trn/z 
160 180 200 220 240 • 260 280 300 320 340 360 

Condltloris for Figure 1;  

Figure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum) 
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Picture 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure  

Injection: Direct loop injection 
10 pl (500 ng/ml PFHxA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H20 
(both with 10 mM NH40Ac buffer) 

Flow: 300 pl/mIn 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 10 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

 

1111111111111111111 
730630 

ID: L.CPFHxDA 00006 
ap• 0E/25/21 qv!, sec 
PFHxDA stock 50ug/mL 

111111111111111111 

 

 

730631 

,,, ID LOPFHxDA_000C7 

 

 

Exp: 05/25/21 Prpd: SEC 

PFHxDA stock 50ug/mL 

 

PRODUCT CODE: PFHxDA LOT NUMBER: PFHxDA0516 

COMPOUND: Perfluoro-n-hexadecanoic acid 

STRUCTURE: CAS #: 67905-19-5 

/

F 

F CC C CC C C , 
\ \ \ \ A A A A A A A A  

F F F F F F F F F F F FF F F F 

OH 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmiddfmy) 

EXPIRY DATE: (mmiocifyyyy) 

RECOMMENDED STORAGE:  

Ci,HF3102  

50 ± 2.5 pg/ml 

>98% 

05/25/2016 

05/25/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 814.13 

SOLVFNT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains - 0.4% of PFODA. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/27/2016 
(nmkicifyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATLON; 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY: _ _ 
-  Prior-to solution preWation,—cryStaltirie material is tested for homogeneity using a variety of techniques (as stated above) and its 

solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u.(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

lic(Y(XI,X2,—.X„)) = JO ) 2  
1=1 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline tots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interfaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY; 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.gom or contact us directly at info@well-labs.com**  
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Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 
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Conditions for Figure 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RPi. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 70% (80:20 MeOH:ACN) / 30% Hp 
(both with 10 mM NH4OAc buffer) 
Ramp to 95% organic over 6 min and hold for 2.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (250 - 1250 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (I/hr) = 60 
Desolvation Gas Flow (l/hr) = 750 

Figure 1: PFHxDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFHxDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml PFHxDA) 

Collision Gas (mbar) = 3.66e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H10 Collision Energy (eV) = 15 

(both with 10 mM NH40Ac buffer) 

Flow; 300 pl/min 
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r: 12.124tho  ( 

WE L ILLINGTC)14 CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE; PFHxDA LOT NUMBER: PFHxDA0516 

COMPOUND: Perfluoro-n-hexadecanoic acid 

STRUCTURE: CAS #: 67905-19-5 

F 

c 

F‘ F‘ F 

\ \c/  F \ \/ c \ 
'`c''

c c
`c'"`c''

c 
OHc 

/\ /\ /\ /\ /\ /\ /\ /\ 
F F F F F F F F F F F FF F F F 

MOLECULAR FORMULA: MOLECULAR WEIGHT: 814.13 

CONCENTRATION: 50 ± 2.5 pglml SOLVENT(S): Methanol 

Water (<1%) 

CHEMICAL PURITY: >98% 

LAST TESTED: (iirrownyy) 05/25/2016 

EXPIRY DATE: frnmiddiym) 05/25/2021 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LCIMS Data (TIC and Mass Spectrum) 

Figure. 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.4% of PFODA. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date: 05/27/2016 

 

(mrnidcityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USEz 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

liAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY;  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

F.XPIRY DATA / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSl-ASQ 
National Accreditation Board (ANAB; AR-1523). 

41 4" 
CALA 

ACCREDITED 
--41:11037171- 

RCI cacarr L 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs.com** 
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Figure 2: PFHxDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for F pure 2:  

Injection: Direct loop injection MS Parameters 
10 ill (500 ng/ml PFHxDA) 

Collision Gas (mbar) = 3.66e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20%1-120 Collision Energy (eV) = 15 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pi/min 
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730513 

ID LCPFHxS-br_00002 

  Exp' 97/03f20 Prpd. SBC 

Potassium Perfluorchexane 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

br-PFHxSK 

Potassium Perfluorohexanesuffonate 
Solution/Mixture of Linear and 

Branched Isomers 

pm. q(13AL 730514 

LCPFHx&br_00003 
Erp. 07153120 Prpd: SBC 
Potassium Perfluorohexane 

PRODUCT CODE:  

LOT NUMBER:  

CONCENTRATION:  

SOLVENTf5):  

DATE PREPARED:  (rnmiddim) 

LAST TESTED: iffinvedryym 

EXPIRY DATE: (mmiddiyyyy) 

RECOMMENDED STORAGE:  

br-PFHxSK 

brPFHxSK0615 

50.0 ± 2.5 pg/m1 (total potassium salt) 

45.5 ± 2.3 pg/mI (total PFHxS anion) 

Methanol 

06/29/2015 

07/03/2015 

07/03/2020 

Store ampoule in a cool, dark place 

DESCRIPTION:  

The chemical purity has been determined to be >98% perfluorohexanesulfonate linear and branched isomers. 
The full name, structure and percent composition for each of the identified isomeric components are given in 
Table A. 

DOCUMENTATION! DATA ATTACH 12:  

Table A: isomeric Components and Percent Composition by "F-NMR 
Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS Data 
Figure 3: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains — 0.5% of perfluoro-1-pentanesulfonate and — 0.2% of perfluoro-1-octanesulfonate. 
CAS#: 3871-99-6 (for linear isomer; potassium salt). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 - Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION; 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

il
u,(Ax, , x2 ,...x,,)) = tu(y,x,)2  

z.I 

where xis expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/JEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LINKED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

4 • CALA AtiA13 
ACCREDITED 

PR /MCC MArsiN. /4,, A t.,. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wwyv.well-iabs,com or contact us directly at info( /well  

Forrn#:13, Issued 2004-11-10 brPFHxSKO615 (2 of 6) 
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 
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Table A: br-PFHxSK; Isomeric Components and Percent Composition (by "F-NMR)* 

Isomer Name Structure 
Percent 

Compo&Um 
fbw 1.°F4',IiPiln 

1 Potassium perfluoro-l-hexanesulfonate CF3CF2CF2CF2CF2CF2SO3K+ 81.1 

2 Potassium 1-trifluoromethylperfluoropentanesulfonate" 
CF3CF2C F2CF2CF2SO3-K+ 

C
I 
F3 

2.9 

3 Potassium 2-trifluoromethylperfluoropentanesulfonate 
CF3CF2CF2CF2CF2303-K+ 

CF 3 
1.4 

4 Potassium 3-trifluoromethylperfluoropentanesulfonate 
CF3CF2CF2CF2CF2SO3-K4- 

I 
CF3  

5.0 

5 Potassium 4-trifluoromethylperfluoropentanesulfonate 
CF3CF2CF2CF2CF2SO3-K+ 

CF
8.9 

3  

6 Potassium 3,3-di(trifluoromethy))perfluorobutanesurfonate 
73 

 

CF3CCF2CF2SO3-K+ 

C
I 

F3 

0.2 

7 Other Unidentified Isomers 0.5 

Percent of total perfluorohexanesulfonate isomers only, 
** Systematic Name: Potassium perfluorohexane-2-sulfonate. 

Certified By: 

 

Date:  07/15/2015 
(mmkidiyym 
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CoDdltions for Floure 1:  

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 20% (80:20 MeOH:ACN) / 80% H2O 
(both with 10 mM NH40Ac buffer) 
Ramp to 50% organic over 14 min. Ramp to 
90% organic over 3 min and hold for 1.5 min 
before returning to Initial conditions in 0.5 min. 
Time: 20 min 

Flow: 300 plimin 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (iihr) = 60 
Desolvation Gas Flow (lfhr) = 750 

Figure br-PFEIxSK; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: br-PFHxSK; LC/MS Data 
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Experiment: SIR (6 channels) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (I/hr) = 60 
Desolvatlon Gas Flow (l/hr) = 750 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chr9matograohic Conditions  
Column:	 Acquity UPLC BEH Shield RP,,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 20% (80:20 MeOH:ACN) / 80% H2O 
(both with 10 mM NHpAc buffer) 
Ramp to 50% organic over 14 min. Ramp to 
90% organic over 3 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 20 min 

Flow: 300 p1/min 
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Conditions for Figure 2z 
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Conditions for Figure 3:  

Injection: Direct loop injection 
10 pi (500 ng/ml br-PFHxSK) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) /20% H2O 
(both with 10 mM N1-140Ac buffer) 

NS Parameters 

Collision Gas (mbar) = 3.54e-3 
Collision Energy (eV) = 30 

Flow: 300 pUrnin 

figure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions) 
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WELLTNGTO-P,J CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

 

        

br-PFHxSK 

Potassium Perfluorohexanesulfonate 
Solution/Mixture of Linear and 

Branched Isomers 

PRODUCT CODE:  
LOT NUMBER:  
CONCENTRATION:  

SOLVENT(S):  
DATE PREPARED: (rninfdriiyyyy) 

LAST TETED: (ffirniddIyyyy) 

EXPIRY DATE; (MrniddirM) 

RECOMMENDED STORAGE:  

br-PFHxSK 

brPFHxSK0615 

50.0 ± 2.5 tag/ml (total potassium salt) 

45.5 ± 2.3 tag/ml (total PFHxS anion) 

Methanol 

06/29/2015 

07/03/2015 

07/03/2020 
Store ampoule in a cool, dark place 

DESCRIPTION:  

The chemical purity has been determined to be >98% perfluorohexanesulfonate linear and branched isomers. 
The full name, structure and percent composition for each of the identified isomeric components are given in 
Table A, 

DOC VMENTATIQN/ DATA ATTACHED;  

Table A: Isomeric Components and Percent Composition by 19F-NMR 
Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS Data 
Figure 3: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFQRMATION:  

• See page 2 for further details. 
• Contains — 0.5% of perfluoro-1-pentanesulfonate and — 0.2% of perfluoro-1-octanesulfonate. 

CAS#: 3871-99-6 (for linear isomer; potassium salt). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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JNTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compounds it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UWMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/iEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

0
4 7  

ir CALA Atkek5 
ACCREDITED 

AC r CAggri;0.1..1. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs,com or contact us directly at info@well-labs.corn** 
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Table A: br-PFHxSK; Isomeric Components and Percent Composition (by "F-NMR)* 

Isomex 

1 

Name Structure 
Percent 

Composiem 
by "F-NME 

Potassium perfluoro-1-hexanesulfonate CF3CF2CF2C F2C F2CF2SO3-K-4- 81.1 

2 Potassium 1-trifluoromethylperfluoropentanesulfonate** 
CF3CF2CF2CF2CFSO3-K+ 

I 
CF3  

2.9 

Potassium 2-trifluoromethylperfluoropentanesuifonate 
CF3CF2CF2CFCF2SO3-K+ 

I 
CF3  

1.4 

4 Potassium 3-trifiuoromethylperfluoropentanesulfonate 
CF3CF2CFCF2C F2SO3-K+ 

CF  3  
5.0 

5 Potassium 4-trifluoromethylperfluoropentanesulfonate 
CF3CFCF2CF2CF2SO3-K+ 

I 
CF3  

8.9 

6 Potassium 3,3-di(trifluoromethyl)perfluorobutanesulfonate 

F C 
I 3  

CF3CCF2CF2SO3K* 

CF3  

0.2 

Other Unidentified Isomers 0.5 

*. 
Percent of total perfluoronexanesulfonate isomers only. 
Systematic Name: Potassium perfluorohexane-2-sulfonate. 

Certified By: Date:  09/2Z/2016  (mmiddiyyyy) 
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brPFHxSK0615 25 ug/ml 

100- 

13.00 14.00 10.00 11.00 12.00 17.00 15.00 16.00 
0-1  Time 

03july2015_13rPFFIxSK_001 925 (15.555) 03-A11-2015 
brPFHxSK0615 25 ugiml 

100— 

O 

400 
( 

10:20:32 

Conditions for Figure 1: 

Chromatographic Conditions  
Column:	 Acquity UPLC BEH Shield RP18  

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 20% (80:20 MeOH:ACN) / 80%1-120 
(both with 10 mM Nt0Ac buffer) 
Ramp to 50% organic over 14 min. Ramp to 
90% organic over 3 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 20 min 

Flow: 300 pl/min 

MS Parameter  

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (l/hr) = 60 
Desolvatiori Gas Flow (I/hr) = 750 

Figure 1: br-PFHxSK; LC/MS Data (TIC and Mass Spectrum) 
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Flaure 2: br-PFHxSK; LC/MS Data 

Experiment: SIR (6 channels) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 50.00 
Cone Gas Flow (I/hr) = 60 
Desolvation Gas Flow (I/hr) = 750 

sastitisn§12rliaureaz 

Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

ChromaturaphIc Conditions 
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 20% (80:20 MeOH:ACN) / 80% Hp 
(both with 10 mM Ni-LOAc buffer) 
Ramp to 50% organic over 14 min. Ramp to 
90% organic over 3 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 20 min 

Flow: 300 pl/min 

SIR of 6 Channels ES- 
398.9 

4.29e6 
Linear Perfluorohexanesulfonate 

10:41:29 03-Jul-2015 03july2015_brPFHxSK__902 
brPFHxSK0615 25 ugtmt 

100- 

Perfluoro(dimettlylbutane) 
sulfonates 

Perfluoro(methylpentene) 
sulfonates 

I 1 T I l I I I I I I I I 1 I 1 I I 1 111 IP f I 1111 

12.50 13.00 13.50 14.00 14.50 16.00 16.50 17.00 
0 
12 00 

• rlrrii I  

15.00 15.50 
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Figure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions) 

03july2015 

100- 

.1-'' 

0 - 

brPFHxSK0615-  
brPFHxSK 003 

500 ng/ml 
03-Jul-2015 

PFHxS 

11:18:50 

[C6F13S03]' - [FS03]-  399 > 99 
1.22e4 

, 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 

100- 
PFPeS [C5F11S03]-  - [FS03]- 

349 > 99 
39.0 

,-9:: 

_O/ 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 

PFOS iCeFirS03r - [FS03]* 499 > 99 100- 60.6 

;.-9-' 

0 Ill 
2.60 2.80 3.00 3.20 3.40 3.60 1'  3.80 4.00 4.20 4.40 

PFHpS [C7E15503]' - [FS03]-  449 > 99 
1007 42.8 

_ 

, -( - rit\-- i \\ 1  i  i 1 ci 1  i 
2.60 2.80 3.00 3.20 1  3.40 3.60 3.80 4.00 4.20 4.40 

1007 
PFOA [C8F1502]-  -- [C7F15].  413 > 369 

44.9 

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 

1007 
PFHxSi [C6F13S02]- ----- [C6F13]-  383 > 319 

54.9 

g-- 

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 

100- 
PFHxA [C6F1102]- -'[C5F/i] 

313 > 269 
58.1 

Zi-°.: 

Time 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 

Conditions for Figure 3:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml br-PFHxSK) 

Collision Gas (mbar) = 3.54e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HBO Collision Energy (eV) = 30 

(both with 10 mM NHBOAc buffer) 

Flow: 300 pl/min 
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R: 2136 9/1 
1111111111111111111 1111111111111111111 
730559 

ID: LCPFNA 00006 

.m7 mr,07.val 

CERTIFICATE OF ANALYSIS 

3Pr 

L A B4  0. RTA T R I E—S DOCUMENTATION 

0 ID: LCPFNA 00007 
Em: 10/23/20 Prpd: SEC 
PF-n-nonanoic acid 

730560 

PRODUCT CODE;  
COMPOUND:  

STRUCTURE:  

MOLECULAR FORMULA:  
CONCENTRATION:  

PFNA 

Perfluoro-n-nonanoic acid 

F\ FvF E 

/

F 

II A  / 
\ 

c A C 

OH 

F F F F F F F F 

C81-1F1702  

50 ± 2.5 lag/ml  

LOT NUMBER: PFNA1015 

CAS it: 375-95-1 

MOLECULAR WEIGHT: 464.08 
SOLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 
LAST T_ESTED: (mraidcyym) 10/23/2015 
EXPIRY DATE: (mmidcityyyy) 10/23/2020 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains — 0.1% of perfluoro-n-octanoic acid (PFOA) and < 0.1% of perfluoro-n-heptanoic acid 
(PFHpA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/30/2015  
(mmiddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:27, Issued 2004-11-10 
Revision#:3, Revised 2015-03-24 
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ACCREDITED 

RETEAPNCZ MAMMAL 
F*00.4,A 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATJON:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u.(y), of a value y and the uncertainty of the independent parameters 

x1, x2,...xn  on which it depends is: 

ti c (y(x,,x2 ,...x„))= u(y,x,)2 
1.] 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbaiances used for solution preparation are 
regularly tested by an external ISO/1EC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
International interlaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY;  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT;  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA1 Global, 
ISO/1EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANS1-ASQ 
National Accreditation Board (ANAB; AR-1523). 

41t 
CALA 
o't,e40 4,1,, A 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.wcil-fabs.com  or contact us directly at infoewell-labs.com**  
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Scan ES- 
TIC 

7.32e7 

Mobile phase: Gradient 
Start: 50% (80:20 Me0H:ACN)/ 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Flow: 300 NI/min 

Figure 1: PFNA; LC/MS Data (TIC and Mass Spectrum) 

Conditions for Figure 1:  

.L.Q; Waters Acqulty Ultra Performance 1_C 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield Ripi, 

1.7 pm, 2.1 x 100 mm 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 
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Figure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2.1 

injection: Direct loop injection MS Parameters 
10 pi (500 ng/ml PFNA) 

Collision Gas (mbar) = 3.28e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 11 

(both with 10 mM NH40Ac buffer) 

Flow: 300 pf/min 
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WELLINGTON 
LABORATORIES  

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

PRODUCT CODE:  
COMPOUND:  

STRUCTURE:  

MOLECULAR FORMULA:  
CONCENTRATION:  

PFNA 
Perfluoro-n-nonanoic acid 

F\ 

vF F\ F\ F\ r, 
"••,, 

Az\ A A  OH 

F F F F F F F F 

C91-1F170, 
50 ± 2.5 pg/ml  

LQT NUMBER: PFNA0717 

CAS #: 375-95-1 

MOLECULAR WEIGHT: 464.08 
SOLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 
j..AST TESTED: (mmiddyyyy) 07/20/2017 
EXPIRY DATE: (mrnickltryyy) 07/20/2022 
RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 
Contains — 0.1% of perfluoro-n-octanoic acid (PFOA), < 0.1% of perfluoro-n-heptanoic acid 
(PFHpA), and < 0.1% of perfluoro-n-undecanoic acid (PFUdA). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

     

Date:  07/24/2017 
(mmicklifflY) 

B.G. Chlttlm, General Manager 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x1 , x2,...xn  on which it depends is: 

111 

 14,(y(x,,x2 ,...;)) = te(y , .02  
,,,,i 

where x is expressed as a relative standard uncertainty of the individual parameter, 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS 1 CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned 
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated 
measuring equipment. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A 
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 
products, traceability to international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY;  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at info(@well-lalos.com** 

Form#:27, Issued 2004-11-10 PFNA0717 (2 of 4) 
Revisiont4, Revised 2017-03-06 rev0 

Page 531 of 897 Page 531 of 897



17:07:53 20july2017_PFNA_001 
PFNA0717 25 ugimi 

100- 

20-Jul-2017 

Scan ES- 
TIC 

3.41e7 

07 F 1 1 I I f II I If T I I I TI Time 
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

Conditions fox Figure 1:  

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro APi MS 

Chromatograohlc Conditions  
Column: Acquity UPLC BEH Shield RP16  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) 150% H2O 
(both with 10 mM NH4OAc buffer) 
Hold for 1 min. Ramp to 90% organic over 7 min and hold 
for 1 min before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pi/min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (1/hr) = 50 
Desoivation Gas Flow (Vhr) = 750 

Figure1: PFNA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions) 

PFNA0717 

100- 

e; 

20ju1y2017_PFNA_002 20-Jul-2017 17:27:58 
500 ng/ml 

PFNA [C9F1702r ' [C8F171-  463 > 419 
3.05e5 

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

100- 
PFUdA [C11F2102]- [C10F21r 563 > 519 

296 
T. 

q 
e: 

tii,,"(,,...Ti 0 , , ,,1-‘, 1 ,,,, i ,,,,-T , ' , ,,,, t ,,,, i ,,,, ,,, t , '" f , , i= ' , 'I "1 ,, 1 1 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

PFOA [C8F1502]- - [C7Fisr 413 > 369 
100- 858 

e-_ 

0 i 1 1 1 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

PFHpA [C7F1302]- - [C6F13]-  363 > 319 
100- 473 

z,-?; 

0  i i r 1 i 1 1 i iii, i  i i i ri" ,1-, i  1""i" mill, ""H"I"' 1'"'I''"1" r' i 1r, 1 
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

PFDA [C10F1902]-  - [C9F19]-  513 > 469 
1007 199 

O 
_ 

/\---- 

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

PFOS [C8F17503]-  -- [FS03]-  499 > 99 
1007  148 

1 
e---- 

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 

Conditions for Figure 2: 

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml PFNA) 

Collision Gas (mbar) = 3.50e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp Collision Energy (eV) = 11 

(both with 10 mM NH40Ac buffer) 

Flow: 300 p1/min 
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PRODUCT CODE:  
COMPQUND:  

STRUCTURE  

PFOA 

Perfluoro-n-octanoic acid 

LOT NUMBER: PF0A0716 

335-67-1 CAS #: 

‘2*(16 Sol 

ENGTON CERTIFICATE OF ANALYSIS im LABORATORIES DOCUMENTATION 

MOLECULAR FORIVIVI,6  
CONCENTRATION:  

0 

\/ \/ II 

( 

F FVF FVF FVF  

F\F C\F f\F FAF 

C81-1F,602  

50 ± 2.5 pg/ml 

MOLECULAR WEIGHT: 414.07 

SOLVENT(S): Methanol 

Water (<1%) 

CHEMICAL PURITY., >98% 

LA§T TE41EP: (mraddrywy) 08/02/2016 

EXPIRY DATE: (mmidaryym 08/02/2021 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  08/05/2016  
(mmidcilyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:27, issued 2004-11-10 PF0A0716 (1 of 4) 
Revisiont3, Revised 2015-03-24 Page 535 of 897 rev° Page 535 of 897



ii ur(y(x,r2,--x„)) = tii(),,x,)2  
1,1 

INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS 1 CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOIIEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to MST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE l PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from .  Wellington Laboratories Inc., 
please visit our website at www,well-labs.corrt or contact us directly at info@well-labs,com** 
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L,C1 Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 
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Co_nditions for Figure 1:  

Chromitogreptlic Conditioro  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
1.5 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: PFOA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure  

Injection: Direct loop injection 
10 pl (500 ng/ml PFOA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NH4OAc buffer) 

Flow: 300 ul/mIn 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 10 
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PRODUCT CODE:  
COMPQUND:  

STRUCTURE  

PFOA 

Perfluoro-n-octanoic acid 

LOT NUMBER: PF0A0716 

335-67-1 CAS #: 

‘2*(16 Sol 

ENGTON CERTIFICATE OF ANALYSIS im LABORATORIES DOCUMENTATION 

MOLECULAR FORIVIVI,6  
CONCENTRATION:  

0 

\/ \/ II 

( 

F FVF FVF FVF  

F\F C\F f\F FAF 

C81-1F,602  

50 ± 2.5 pg/ml 

MOLECULAR WEIGHT: 414.07 

SOLVENT(S): Methanol 

Water (<1%) 

CHEMICAL PURITY., >98% 

LA§T TE41EP: (mraddrywy) 08/02/2016 

EXPIRY DATE: (mmidaryym 08/02/2021 

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  08/05/2016  
(mmidcilyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS 1 CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOIIEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to MST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE l PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from .  Wellington Laboratories Inc., 
please visit our website at www,well-labs.corrt or contact us directly at info@well-labs,com** 
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Co_nditions for Figure 1:  

Chromitogreptlic Conditioro  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 
1.5 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters  

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (I/hr) = 100 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: PFOA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure  

Injection: Direct loop injection 
10 pl (500 ng/ml PFOA) 

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NH4OAc buffer) 

Flow: 300 ul/mIn 

MS Parameters 

Collision Gas (mbar) = 3.43e-3 
Collision Energy (eV) = 10 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

12: Cle'f' 
41/(3tiL 

730632 

ID: LCPFODA_00006 
Exp: 64/2921 Prpd: SEC 
PFODA stuck 50ug/mL 

NETUN 
730633 

ID: LCPFODA 00007 
al.cmsniPro:wc 
PFODA stock 50ug/mL 

PRODUCT CODE: PFODA LOT NUMBER: PFODA0416 

COMPOUND: Perfluoro-n-octadecanoic acid 

STRUCTURE: CAS #: 16517-11-6 

/

F 

/

F 

/\ 
/\ /\ 

/\ /\ 
/.\\ /\ off 

F FF F F FF F F FF F F FF F F F 

MOLECULAR FORMULA:  

CONCENTRATION:  

CHEMICAL PURITY:  
LAST TESTED; (mm/ddtwyy) 

EXPIRY DATE: (mmickftyyyy) 

RECOMMENDED STORAGE:  

C„HF„0, 

50 ± 2.5 pg/ml 

>98% 

04/29/2016 

04/29/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT:  

SQLVENT(S):  
914.14 

Methanol 

Water (<1%) 

DOCUMENTATION! DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/20/2016 
(rimiddoW/Y) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INT_ENDEP USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS C_HARACTERIZATIQN:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  _ _ _ — _ 
Priorto—folUtioii pitOration, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u c(y), of a value y and the uncertainty of the independent parameters 

x2,...x on which it depends is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABJLITY;,  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. Ail volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF. VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT: 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-Iabs.com  or contact us directly at infoO_well-labs.com** 
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L.R1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

29apr2016_PFODA_004 
PFODA0416 25 ug/ml 

29-Apr-2016 13:39:25 
Scan ES- 

TIC 
7.43e7 1001 
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0— I 1"r1 1 I 1 f f 1'1 1 1 1 1,,, 1 
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29apr2016_PFODA_004 340 (5.717) 
PFODA0416 25 ug/ml 

100- 

29-Apr-2016 13:39:25 
Scan ES- 
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CondIt1ons for Figure 1:  

Chromatographic Condition% 
Column: Acquity UPLC BEH Shield RP,. 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 70% (80:20 MeOH:ACN) / 30% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 95% organic over 6 min and hold for 
2.5 min before returning to initial conditions In 0.5 min. 
Time: 10 min 

Flow: 300 NI/min 

MS Parameters 

Experiment: Full Scan (250 - 1000 amu) 

Source: Efectrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (l/hr) = 50 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: PEODA; LCIMS Data (TIC and Mass Spectrum) 
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Fissure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flaure  

Injection: Direct loop injection MS Param2ters 
10 pl (500 ng/ml PFODA) 

Collision Gas (mbar) = 3.39e-3 
Mobile phase: lsocratic 90% (80:20 MeOH:ACN)/ 10% H2O Collision Energy (eV) = 15 

(both with 10 mM NH,OAc buffer) 

Flow: 300 NI/min 
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WELUNGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

c~NliI 

PBOIZUCT CODE: PFODA LOT NUMBER: PFODA0416 

cOMPOUNp: Perfluoro-n-octadecanoic acid 

STRUCTURE: CAS #: 16517-11-6 
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MOLEQUI,,AR FORMULA: . 

CONCENTRATION:  

CHEMICAL PURITY:  

LAST TESTED: (mmtdcityyyy) 

EXPIRY DATE: (rnmiddiyyysi) 

RECOMMENDED STORAGE:  

50 ± 2.5 pg/ml 

>98% 

04/29/2016 

04/29/2021 

Store ampoule in a cool, dark place 

MOLECULAR WgIGHT: 914,14 

SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION! DATA ATTACtiED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester, 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  05/20/2016 
(mm/dcifyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE_;  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARD:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS, 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IV1S/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xi, on which it depends is: 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAi Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

• CALA 
ACCREDIT 

,111/4. 

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc., 
please visit our website at www.well-labs,com or contact us directly at infoawe_klabs.corn** 

Form#:27, Issued 2004-11-10 PFODA0416 (2 of 4) 
Revisiont3, Revised 2015-03-24 rev0 

Page 551 of 897 

\I 
„ 

uc ( y(x,,,,,...x„ )), Eie(y,x1)2 
,,.., 

Page 551 of 897



Experiment: Full Scan (250 -  1000 amu) 

MS Pprarpeters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 25.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic constitions  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 70% (80:20 MeOH:ACN) / 30% H2O 
(both with 10 mM NH,s0Ac buffer) 
Ramp to 95% organic over 6 min and hold for 
2.5 min before returning to Initial conditions in 0.5 min, 
Time: 10 min 

Flow: 300 pl/min 

29apr20162FODA_004 29-Apr-2016 13:39:25 
PFODA0416 25 ug/ml 

100— 

Scan ES- 
TIC 

7.4387 

0 ~rTrTrTTITti,Tl1[ ' [iiI'ti[[1LIi7 I 1 r-1 T I I 1 T 7 1 1 1 1 T Time 
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6,50 7.00 7.50 8.00 
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29apr20162FODA_004 340 (5.717) 
PFODA0416 25 ug/m1 

100- 

29-Apr-2016 13:39:25 
Scan ES- 

913 6.46e5 

miz 

Conditions for Figural:  

Figure 1: PFODA; LG/M5 Data (TIC and Mass Spectrum) 
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Fiaure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flours 2  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml PFODA) 

Collision Cas (mbar) = 3.39e-3 
Mobile phase: Isocratic 90% (80:20 MeOH:ACN) / 10% H2O Collision Energy (eV) = 15 

(both with 10 rnM NH40Ac buffer) 

Flow: 300 pl/min 
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ID: LCPFOS-br 00002 

43:10114420 Prpt SSC 
Potassium Perfluorooctane 

ID: LCPFOS-br 00003 
• Exp: 10/14120 Prpd: SBC 

Potassium Perfluorooctane 

 

  

CERTIFICATE OF ANALYSIS 
DOCUMENTATION 

br-PFOSK 

Potassium Perfluorooctanesulfonate 
Solution/Mixture of Linear and 

Branched Isomers 

PRODUCT CODE:  
LOT NUM4ER:  
CONCENTRATION:  

SOLVENT(S1:  
DATE PREPARED: (mmidcityyyy) 
LAST TESTED: (—vadiriry) 
EXPIRY DATE: (mmiddirm} 

RECOMMENDED STORAGE:  

br-PFOSK 

brPFOSK1015 

50 ± 2.5 pg/ml (total potassium salt) 

46.4 ± 2.3 pg/ml (total PFOS anion) 

Methanol 

10/13/2015 

10/14/2015 

10/14/2020 

Store ampoule in a cool, dark place 

DESCRIPTION:  

The chemical purity has been determined to be >98% perfluorooctanesulfonate linear and branched isomers. 
The full name, structure and percent composition for each of the isomeric components are given in Table A. 

NCURENTATIQN/ DATA ATTACHED:  

Table A: Isomeric Components and Percent Composition by 19F-NMR 
Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS Data (SIR) 
Figure 3: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

• See page 2 for further details. 
A 5-point calibration curve was generated using linear PFOS (potassium salt) and mass-labelled 
PFOS as an internal standard to enable quantitation of br-PFOSK using isotopic dilution. 
CAS#: 2795-39-3 (for linear isomer; potassium salt). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the Identification and/or quantification of the specific chemical compounds it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION; 
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
-Prior to preparation, cryst4Ilifie material s testecifOr homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, ifc(y), of a value y and the uncertainty of the independent parameters 
xf, x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABIWTY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISOREC 17025 accredited calibration company. in addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to MST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE / PERIOD OF VALIDIM 
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (GALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.weil-labs_.com or contact us directly at infonwell-labs.com**  
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Table Al br-PFOSK; Isomeric Components and Percent Composition (by "F-NMR)* 

isomer Name Structure 
Percent 

Composition 
by 19F-NMR 

1 Potassium perfl uoro-1-octan esu Ifonate CF3CF2CF2CF2CF2CF2CF2CF2S03 K+ 78.8 

2 Potassium 1-trifluoromethylperfluoroheptanesulfonate" 
CF3CF2CF2CF2CF2CF2CFSOaK+ 

i 
CF3  

1.2 

3 Potassium 2-trifluoromethylperfluoroheptanesulfonate 
CF3CF2CF2CF2CF2CFCF2S03 K+ 

CF  3  
0.6 

4 Potassium 3-trifluoromethylperfluoroheptanesulfonate 
CF3CF2CF2CF2CFCF2CF2SOiK+

I  
CF3  

1.9 

5 Potassium 4-trifluoromethylperiluoroheptanesulfonate 
CF3CF2CF2CFCF2CF2CF2SOiK+ 

I 
CF3  

2.2 

6 Potassium 5-trifluoromethylperfluoroheptanesulfonate 
CF3CF2CFCF2CF2CF2CF2S05K+ 

C
I
F 

 4.5 

7 Potassium 6-trifluoromethylperfluoroheptanesulfonate 
CF3CFCF2CF2CF2CF2CF2SOiK* 

CF3  
10.0 

8 Potassium 5,5-d i(trifluoromethyl)perfluorohexa nesulfonate 

CF3  

CF3—CCF2CF2CF2CF2S05K+ 
1 
CF3  

0.2 

9 Potassium 4,4-di(trifluoromethyl)perfluorohexanesulfonate 

CF 
3  

CF3CF2-7—CF2CF2CF2S03K+  

CF3  

0.03 

10 Potassium 4,5-di(trifluoromethyl)perfluorohexanesulfonate 
CF3—CF—CF— CF2CF2CF2S03" K4  

I 1  
CF3 CF 

0.4 

11 
I CF3—CF— CF2—CF—CF2CF2S0-31e 

Potassium 3,5-di(trifluoromethyl)perfluorohexanesulfonate i I 
CF3 CF3

0.07  

L 

** 
Percent of total perfluorooctanesulfonate isomers only. Isomers are labelled in Figure 2. 
Systematic Name: Potassium perfluorooctane-2-sulfonate. 
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LC; Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

14oct2015_13rPFOSK_001 
brPFOSK1015 25 ug/ml 

100 

14-Oct-2015 13:29:11 
Scan ES- 

TIC 
1.87e8 

Time 
9.00 6.00 2.00 7.00 4.00 5.00 3.00 8.00 

14oct2015_brPFOSK_001 385 (6.474) 14-Oct-2015 13:2911 
brPFOSK1015 25 ug/ml 

100- 

Scan ES-
2.18e6 499 

500 

200 250 300 350 400 
7 m/z 

450 500 550 600 650 700 750 800 850 
0 
150 

Conditions fgr Figure 1. 

Chromatooranhic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 urn, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 45% (80:20 MeOH:ACN) / 55% H2O 
(both with 10 mM141140Ac buffer) 
Ramp to 90% organic over 12 min and hold for 2 min. 
Return to initial conditions over 0.5 -min. 
lime: 16 min 

Flow: 300 plimin 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (lfhr) = 50 
Desolvation Gas Flow (I/hr) = 750 

Figure 1: br-PFOSK; LC/MS Data (TIC and Mass Spectrum) 
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Flow: 

MS Conditions:  

300 pi/min 

14-Oct-2015 14:13:20 14oct2015_brPFOSK_003 
brPFOSK1015 1 ug/m1 

100- 

SIR of 7 Channels ES- 
TIC 

5.72e5 

i Time 
3 

1 I I I I I I I I I I I I I ' 
8.00 12.00 

5,6 
4 

g 11 
8,10/ 

1 r 
9.00 10.00 11.00 13.00 14.00 

Conditions for Figure  

Waters Acquity Ultra Performance LC 
NMI Micromass Quattro micro API MS 

Chromatoaranhic Conditions:  

Column: Acquity UPLC BEH Shield RP,. (1.7 pm, 2.1 x 100 mm) 

Injection: 1.0 pglml of br-PFOSK 

Mobile Phase: Gradient 
45% (80:20 MeOH:ACN) / 55% H2O (both with 10 mM NI-140Ac buffer) 
Ramp to 90% organic over 15 min and hold for 3 min. 
Return to initial conditions over 1 min. 
Time: 20 min 

SIR (ES') 
Source = 110 °C 
Desolvation = 325 °C 
Cone Voltage = 60V 

Figure 2., br-PFOSK; LC/MS Data (SIR) 

Farrn#:13, Issued 2004-11-10 brPFOSK1015 (5 of 6) 
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Figure br-PFOSK; LC/MS/MS Data (Selected MRM Transitions) 

14oct2015 

100- 

.'-. 

brPFOSK1015 
brPFOSK 005 14-Oct-2015 15:29:52 

1 ug/ml 
I'FOS [C8F17S03]" - [F6031- 499 > 99 

3.33e4 

8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100 PFDS [C10F21503]-  _.[FS03.1- 599 > 99 7 

9,7 i J 
66.2 

0 A irt t, A -Pik lh\k/w4 1*.miA ,A , k 4s).1 44e, i  A 
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100- PFNS [C9F19503]-  ---•[FS03]- 549 > 99 
71.9 

t A  

a 1 MA  Mtli ilk° tAAM l'irM 14- A41, ilA, -,-,YHA4k1141A  Ph,  
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100- PFOSi [C8F/7502]-  ---v[C8F17]- 483 > 419 
70.4 

i-i,* 
0 '\ 416Ak 11 . ,AA111 Afs"/ l0 Ar iA4 r-MJAAA/( rik  A4 * 4?-)•0 ?dMiA -, 
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100- PFHpS LC71 158031-  - [FSO3]' 449 > 99 
i 80.6 

'-- 1 

0,1?\ ioidNi,w 0 -10, I It\ LI tt 1\ - it,-, Wirl4A 140 1\4A10-,,fm^41\ )044 
8.00 

. 
9.00 10.00 11.00 12.00 13.00 14.00 

- 100 -- PFOA [C8F1502]-  - [C7F15] 413 > 369 
105 

i'.4,' 
4  t 

ia--r-AT AN, /4/01A4A*11(ly v4 r\rit1M^ AlicIVP'' . liel'' , AIV;Ai 'Yi1j4iJrANI 1\-A4r1\ kiii, , 
9.00 10.00 11.00 12.00 13.00 14.00 8.00 

PFHxS [C6F13S03]-  --p [FS03.1" 399 > 99 100-J 62.0 

A , 4Lk4ik eiLtrliAl. opnyiii\I  
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100- I PFHpA [C7F1302]-  - [C6F1.3]- 1
363 > 319 

Ak 60.5 

itl\i\i',AmwitfosJ4/4' &.,--4_,4iitt: ,,AAW \ui 1  Time 
8.00 9,00 10.00 11.00 12.00 13.00 14.00 

Conditions for Figure 3;  

Injection: On-column 

Mobile phase: Same as Figure 2 

Flow: 300 pl/min 

MS Paramotgrs 

Collision Gas (mbar) = 3.06e-3 
Collision Energy (eV) = 11-50 (variable) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

br-PFOSK 

Potassium Perfluorooctanesulfonate 
Solution/Mixture of Linear and 

Branched Isomers 

PRODUCT CODE:  

LOT NUMBER:  

CONCENTRATION:  

SOLVENT(S):  

DATE PREPARED: ininvddiwyy) 
LAST TESTED: (rwetdriyyy)  

EXPIRY DATE:, (mraiddrym) 

RECOMMENDED STORAGE:  

br-PFOSK 

brPFOSK1015 

50 ± 2.5 pg/ml (total potassium salt) 

46.4 ± 2.3 pg/m1 (total PFOS anion) 

Methanol 

10/13/2015 

10/1412015 

10/14/2020 

Store ampoule in a cool, dark place 

DESCRIPTION:  

The chemical purity has been determined to be >98% perfluorooctanesulfonate linear and branched isomers. 
The full name, structure and percent composition for each of the isomeric components are given in Table A. 

DOCUMENTATION/ DATA ATTMIED:  

Table A: Isomeric Components and Percent Composition by 19F-NMR 
Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS Data (SIR) 
Figure 3: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

• See page 2 for further details. 
A 5-point calibration curve was generated using linear PFOS (potassium salt) and mass-labelled 
PFOS as an internal standard to enable quantitation of br-PFOSK using isotopic dilution. 
CAS#: 2795-39-3 (for linear isomer; potassium salt). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Wellington Laboratories Inc., 345 Southgate Dr, Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  

Form#:13, Issued 2004-11-10 brPF0SK1015 (1 of 6) 
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains. 

HAZARDS;  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x2,...xn  on which it depends is: 

where x Is expressed as a relative standard uncertainty of the individual parameter. 

The Individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACfABILITY:  
Ail reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
International interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA oth.0 
wit

ACCREOITED 

    

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs.com  or contact us directly at Info( well-labs.com** 

Forrnt13, Issued 2004-11-10 brPFOSK1015 (2 of 6) 
Revisionk3, Revised 2015-03-24 rev() 

Page 563 of 897 

litic (y(x„x,,...x)) = Eu(),, .11)2  
i,-.1 

Page 563 of 897



Table A: br-PFOSK; Isomeric Components and Percent Composition (by "F-NMR)* 

isomer Name Structure 
Percent 

Composition 
by "F-NMR 

1 Potassium perfluoro-1-octanesuifonate CF3CF2CF2CF2CF2CF2CF2CF2S0iKt 78.8 

2 Potassium 1-trifluoromethylperfluoroheptanesulfonate" 
CF3CF2CF2CF2CF2CF2CFSOX' 

CF3  
1.2 

3 Potassium 2-trifuoromethylperfluoroheptanesulfonate 
CF3CF2CF2CF2CF2CFCF213C5K* 

i 
CF3  

0.6 

4 Potassium 3-trifluoromethylperfluoroheptanesulfonate 
CF3CF2CF2CF2CFCF2CF2S0i1V 

I 
CF3  

1.9 

5 Potassium 4-trifiuoromethylperfluoroheptanesulfonate 
CF3CF2CF2CFCF2CF2CF2SO3r 

CF3 
2.2 

6 Potassium 5-trifl u oro methylperfluoroheptanesulfo nate 
CF3CF2CFCF2CF2CF2CF2SOir 

i 
CF3  

4.5 

7 Potassium 6-trifluoromethylperfluorohoptanesurfonate 
CF3CFCF2CF2CF2CF2CF2SOir 

I 
CF3  

10.0 

8 Potassium 5,5-di(trifluoromethyl)perfluorohexanesulfonate 
5.F3  

CF3—CCF2CF2CF2CF2SOir 
1 
CF3  

0.2 

9 Potassium 4,4-di(trifluoromethyl)perfluorohexanesulfonate 

CF 
3  

CF3C1F2-7—cF2cF2CF2s0roe 

CF3  

0,03 

10 Potassium 4,5-di(trifluoromethyl)perfluorohexanesulfonate 
CF3CF— CF—  CF2CF2CF2S0'3K+ 

I I 
CF3  CFA  

0.4 

11 Potassium 3,5-di(trifluoromethyl)perfluorohexanesuifonate 
CF3—CF—CF2—CF—CF2pF2S0-31e 

I 
CF CF 3 3  

0.07 

Percent of total perfluorooctanesulfonate isomers only. Isomers are labelled in Figure 2. 
Systematic Name: Potassium perfluorooctane-2-sulfonate. 

Certified By: Date:  10/15/2015 
(mmiddiyyyy) 
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L.C1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

14oct2015_brPFOSK_001 14-Oct-2015 
brPFOSK1015 25 ug/ml 

100— 

e 

0 -T 1 1 1 1 1 i i i r r i 11 1r r  r r r i l  i i i i l r r i T  r r i i l  r Time 
2.00 3.00 4.60 5.00 6.00 7.00 8.00 9.00 

13:29:11 
Scan ES- 

TIC 
1.87e8 

499 

14oct2015_brPFOSK_001 385 (6.474) 14-Oct-2015 
brPFOSK1015 25 ug/ml 

100- 

500 

0 
150 200 250 300 400 450 

m/z 
550 600 650 700 750 800 850 500 350 

13:29:11 
Scan ES-

2.18e6 

Conditions for Figure 1:  

Chromatoaraphic Conditions  
Column:	 Acquity UPLC BEH Shield RP,, 

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 45% (80:20 MeOH:ACN) / 55% H2O 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 12 min and hold for 2 min. 
Return to initial conditions over 0.5 min. 
Time: 16 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 60.00 
Cone Gas Flow (I/hr) = 50 
Desolvatlon Gas Flow (I/hr) = 750 

Figure 1: br-PFOSK; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: br-PFOSK; LC/MS Data (SIR) 

Flow: 

MS Coruntionsi 

300 p1/min 

14-Oct-2015 14:13:20 14oct2015_brPFOSK_003 
brPFOSK1015 1 uglml 

100- 

8,00 

SIR of 7 Channels ES- 
TIC 

5.72e5 
1 

Conditions for Figure 2: 

LC: Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatqdraohic Conditions:  

Column: Acquity UPLC BEH Shield RP,B  (1.7 pm, 2.1 x 100 mm) 

Injection: 1.0 1.1g/rat of br-PFOSK 

Mobile Phase: Gradient 
45% (80:20 MeOH:ACN) 55%1-120 (both with 10 mM NI-140Ac buffer) 

Ramp to 90% organic over 15 min and hold for 3 min. 
Return to initial conditions over 1 min. 
Time: 20 min 

SIR (ES) 
Source = 110 °C 
Desolvation = 325 °C 
Cone Voltage = 60V 
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Figure 3: br-PFOSK; LC/MS/MS Data (Selected MRM Transitions) 

14oct2015 

100- 

e- 

brPFOSK1(315 
brPFOSK_005 14-Oct-2015 15:29:52 

1 ug/ml 
PFOS [CaF17S03]-  - [FS03]-  499 > 99 

3.33e4 

8.00 9.00 10.00 11.00 12.00 13.00 14,00 

PFDS [Ci0F21S03]-  -- [FS03]' 599 > 99 100- 66.2 
',i42,- 
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100- PFNS [C9F19S03]. [FS03]-  549 > 99 
71.9 

z,-: 

k 

t ,4.4  

O E  4 MA - Allk 4 iki ;Nrk  (\t\' ril (k rAf' 1 0 i% r f,ck ,TAAicAki4,\ANAlt t\ 'I 4 
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

of 

100 7 PFOSi [C8F17S02]-  - [C8F17r 483 > 419 
70.4 

8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100- PFHpS [C7F15S03]" [FS03]-  449 > 99 
80.6 

o kii, ///‘, \ f'4,-, l)0\t`V\AA AkoM„kAM I 1 \4,AillA4 i -NA //4kIll'it  1  
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100- 
PFOA [C8F1502]-  - [C7F15r 413 > 369 

1 105 
g-9- 

0 -  /1rTi\AM 41M*4A-OCi(‘ VI ilVill ^ Ntli i`4'' . 0 , ? (A) AVM li\-1 /11\Ni i  
8.00 9.00 10.00 11.00 12.00 13.00 14.00 

100 7: PFHxS [C6F13803]- -- IF8031 - 399 > 99 
62.0 

O E  'A 4 4 " •‘\1[)' A A 1? 'i  
e -= 
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8.00 
•1  
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1007 
: 

zEr°2: 
I 

i P\AArl\Ai)ii6d 

PFHpA jC7F13021-  

A , ,(1,,,-/, ,N#0 

- uc6F13r 

) 
V 01{,-11 

, 363 > 319 
60.5 

0;  \ NC' tA LI A ,\ PC  -)6(,-,3 Time 
8.00 9.00 10.00 11.00 12.00 13.00 14,00 

Conditions for Figure 3; 

Injection: On-column 

Mobile phase: Same as Figure 2 

Flow: 300 NI/min 

NIS Parameters 

Collision Gas (mbar) = 3.06e-3 
Collision Energy (eV) = 11-50 (variable) 
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WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE: FOSA-I LOT NUMBER: FOSA09161 
COMPOUND: Perfluoro-1-octanesulfonamide 

STRUCTURE: CAS #: 754-91-6 

F

\c/

F F 

\c/

F FvF FvF 

A A A A  
F FF FF FF F 

MOLECULAR FORMULA:  
CONCENTRATION:  
CHEMICAL PURITY:  
LAST TESTED: (mmiddtm, 
EXPIRY DATE:0,,vddrwm 
RECOMMENDED STORAGE: 

50 * 2.5 erg/m1 
>98% 
09/30/2016 
09/30/2021 
Refrigerate ampoule 

MOLECULAR_WEIGHT: 499.14 
SQ ENE N TIS): Isopropanol 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: 

 

Date: 10/07/2016 

   

• (mmiddlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info©well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out In a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility In a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, tic(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration at the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASO 
National Accreditation Board (ANAB; AR-1523). 

t'r 

GALA 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wwwwell-labs.c,om or contact us directly at infoawelL-labs.com** 
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30sept2016 JOSAI_001 
FOSA0916125 ug/ml 

100- 

30-Sep-2016 10:42:02 

   

Scan ES- 
TIC 
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Conditions for Figure 1:  

hria. Waters Acquity Ultra Performance LC 
M j Mlcromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,a  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20. MeOH:ACN) 150% H50 
(both with 10 mM NH,OAc buffer) 
Ramp to 90% organic over 7 min and hold for 1.5 min 
before retumEng to InItlal conditions in 0.5 min. 
Time: 10 min 

Flow: 300 pl/min 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.50 
Cone Voltage (V) = 40.00 
Cone Gas Flow (I/hr) = 50 
Desolvation Gas Flow (l/hr) = 750 

Figure 1: FOSA-I; LC/MS Data (TIC and Mass Spectrum) 

30sept2016_FOSA1_001 359 (6.037) 
FOSA0916125 ug/ml 

100- 

30-Sep-2016 10:42:02 
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Conditions for Figure 2', 
Injection: Direct loop injection 

10 pi (500 ng/ml FOSA-I) 
MS Parameters 

144 
499 > 99 

PFOS [C8F17S03]- [FS03]- 

30sept2016_FOSA1_002 
FOSA0916I 500 ng/m1 

100- 

30-Sep-2016 16:32:48 

1C8HF.17NO2Sr - [1%102S]- FOSA 

ii,Tri. 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 

5.20 5.40 5.60 6.00 6.20 6.40 6.60 
.. , .1 

7.00 7.20 

498 > 78 
2.16e5 

5.20 

100- 

[C8F1  ?SOO- IC 8F17]- 

6.80 7.00 

10 
PFOA IC6F.15021- [C7F1s] 

483 > 419 
108 

7.20 

413 > 369 
177 

i\A'Akm,  
5.60 5.80 6.00 6.20 6.40 6.60 6.180 5.20 

A . 1  Time 
7.00 7.20 

6.40 6.60 

PFOSI 

e 

5.60 5.80 6.00 6.20 

100- 

Collision Gas (mbar) = 3.20e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H2O Collision Energy (eV) = 30 

(both with 10 mM NH4OAc buffer) 

Flow: 300 pllmin 

Fiaure 2: FOSA-1; LC/MS/MS Data (Selected MRM Transitions) 
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V.12400  sr4 
It, }V4 Sig's) 

1•11•1m11.1111111MM.M.A11.. 

WELLIT4GTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT COPE:  

COMPOUND:  

PFPeA 
Perfluoro-n-pentanoic acid 

LOT NUMBER; PFPeA0516 

STRUCTURE:  CAS ft; 2706-90-3 

i • • 

MOLECULAR FORMULA:  

CQWENTRATION:  

CHEMICAL PURITY:  

LAST Tg§TED; (nirrirckwAry) 

EXPIRY DATE: (mmiadiym) 
RECQMMENDED STORAGE:  

F

v

F F

v

F 0  II  

OH 
\ 

A 

F F F F 

C,FIF00, 
50 ± 2.5 pg/ml 

>98% 

05/31/2016 
05/31/2021 
Store ampoule in a cool, dark place 

MOLECULAR Wg.IGHT: 264.05 
SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED;  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.3% of Perfluoro-n-heptanoic acid (PFHpA) and — 0.2% of C5H2F802  (hydrido - derivative) 

as measured by 19F NMR. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  06/02/2016 
(mmidcityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-Iabs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

klAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION;  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u0(y), of a value y and the uncertainty of the independent parameters 

x2,...xt, on which it depends is: 
11 

u„(),(x1,x2,.... ))= Eu(y,x,)2 
,., 

where x Is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT; 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAE Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 
ACCREGITED 

.Erint,,Ct 
rrtoPt,..44 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wwvv.well-labs,com or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

Pprameters  

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (IMO= 60 
Desolvation Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,8  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) / 70% H2O 
(both with 10 mM NH,,OAc buffer) 

Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 ul/min 

31may20162FPeA_002 
PFPeA0516 25 ug/mI 

1001 

31-May-2016 15:00:02 
Scan ES- 

TIC 
8.75e7 
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1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 

31may20162FPeA_002 176 (2.960) 
PFPeA0516 25 ug/mi 

100- 

31-May-2016 
Scan ES-

1.32e6 

219 

264 

0- 
150 160 170 180 190 200 I  220 230 240 250 260 270 280 290 I  311310 nik  

15:00:02 

263 

Conditions for Figure 1:  

Fiaure 1: PFPeA; LC/MS Data T iC and Mass Spectrum) 
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Figure 2: PFPeA; LC/MS/MS Data (Selected MRM Transitions) 

PFPeA0516 

100- 

ez; 

31may2016_PFPeA_003 31-May-2016 
500 ngtml 

PFPeA 

16:46:53 

[C5F902]- - [C4Fgr 263 > 219 
2.42e5 
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loo -: 
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e; \I 

iiiiiiii i i I iii , i 
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C5  - Hydrido Compound [C5F8H02]* - [C4Fir 245 > 181 
100- 2.22e3 

.e.;..  
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PFOA [C8F1502]-  -`[C7F15]-  413 > 369 
100- 243 

ag- 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 

100- PFHpA [C6F1102]' - [CsFii]-  313 > 269 
212 

-e: 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7,20 7.40 7.60 

100- 
1 

PFOS [C8F17S03]-  - [FS03)-  499 > 99 
631 

,-ig 

o ... 1 1  Time ,,,,....,,,, , i  1 1 ...Ir."' I 1 1 1 1 1 1 1 
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7,60 

Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pi (500 ng/ml PFPeA) 

Collision Gas (mbar) = 3.20e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% Hz0 Collision Energy (eV) = 9 

(both with 10 mM Ni-1,0Ac buffer) 

Flow: 300 p1/min 
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V.12400  sr4 
It, }V4 Sig's) 

1•11•1m11.1111111MM.M.A11.. 

WELLIT4GTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT COPE:  

COMPOUND:  

PFPeA 
Perfluoro-n-pentanoic acid 

LOT NUMBER; PFPeA0516 

STRUCTURE:  CAS ft; 2706-90-3 

i • • 

MOLECULAR FORMULA:  

CQWENTRATION:  

CHEMICAL PURITY:  

LAST Tg§TED; (nirrirckwAry) 

EXPIRY DATE: (mmiadiym) 
RECQMMENDED STORAGE:  

F

v

F F

v

F 0  II  

OH 
\ 

A 

F F F F 

C,FIF00, 
50 ± 2.5 pg/ml 

>98% 

05/31/2016 
05/31/2021 
Store ampoule in a cool, dark place 

MOLECULAR Wg.IGHT: 264.05 
SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED;  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 
Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION: 

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.3% of Perfluoro-n-heptanoic acid (PFHpA) and — 0.2% of C5H2F802  (hydrido - derivative) 

as measured by 19F NMR. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  06/02/2016 
(mmidcityyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NIG 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-Iabs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

klAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION;  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, u0(y), of a value y and the uncertainty of the independent parameters 

x2,...xt, on which it depends is: 
11 

u„(),(x1,x2,.... ))= Eu(y,x,)2 
,., 

where x Is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY;  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interiaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT; 
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAE Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

CALA 
ACCREGITED 

.Erint,,Ct 
rrtoPt,..44 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at wwvv.well-labs,com or contact us directly at info@well-labs.com** 
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Experiment: Full Scan (150 - 850 amu) 

Pprameters  

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (IMO= 60 
Desolvation Gas Flow (I/hr) = 750 

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP,8  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 30% (80:20 MeOH:ACN) / 70% H2O 
(both with 10 mM NH,,OAc buffer) 

Ramp to 90% organic over 7 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 ul/min 

31may20162FPeA_002 
PFPeA0516 25 ug/mI 
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31may20162FPeA_002 176 (2.960) 
PFPeA0516 25 ug/mi 
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Conditions for Figure 1:  

Fiaure 1: PFPeA; LC/MS Data T iC and Mass Spectrum) 
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Figure 2: PFPeA; LC/MS/MS Data (Selected MRM Transitions) 

PFPeA0516 
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C5  - Hydrido Compound [C5F8H02]* - [C4Fir 245 > 181 
100- 2.22e3 

.e.;..  
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PFOA [C8F1502]-  -`[C7F15]-  413 > 369 
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ag- 
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100- PFHpA [C6F1102]' - [CsFii]-  313 > 269 
212 

-e: 

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7,20 7.40 7.60 

100- 
1 

PFOS [C8F17S03]-  - [FS03)-  499 > 99 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pi (500 ng/ml PFPeA) 

Collision Gas (mbar) = 3.20e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% Hz0 Collision Energy (eV) = 9 

(both with 10 mM Ni-1,0Ac buffer) 

Flow: 300 p1/min 
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ELLINGTON CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODUCT CODE; PFTeDA LOT NUMBER; PFTeDA0916 

COMPOUND: Perfluoro-n-tetradecanoic acid 

STRUCTURE: CAS #: 376-06-7 

F

\/ 
FF

\/ 
FF

\/ 
FF

\/ 
FF

\/ FF\/ 
F 

/\ /\ /\ /\ /\ /\ /\ 
F F F F F F F F F F F F F F 

MOLECULAR FORMULA;  

C9NC4NTRATION:  

CHEMICAL PURITY:  

TESTED: (trio-grid/my) 

EXPIRY DATE: (mmicicurym 

RECOMMENDED STORAGE:  

C„HF„0, 

50 ± 2,5 pg/ml 

>98% 

09/30/2016 

09/30/2021 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 714.11 

SQL,VERTIS): Methanol 

Water (<1%) 

DOCUMENTATION! DATA ATTACKP:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Fgure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

Contains — 0.2% of PFDoA (C121-1F2302) and — 0.2% of PFPeDA (C15I-IF2902). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/05/2016 
(mrrOddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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Revision#:3. Revised 2015-03-24 Page 584 of 897 rev° Page 584 of 897



INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be warn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY;  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots In the same mariner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

x,, x2,...xn  on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/fEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NISI. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE/ PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGERENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SA1 Global, 
lSO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

) 
et CALA 

ACCREDIT hr" 

REFERENCE MATERL, 
PRODUCA.R 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at w,v,well-labs.com  or contact us directly at infowell-labs.com** 
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MS:  
Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

300 550 500 400 250 450 350 

30sept2016_12FTeDA_001 
PFTeDA0916 25 ug/ml 

100- 

30-Sep-2016 12:10:10 
Scan ES- 

TIC 
5.39e7 

Time 
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 

30sept2016 PFTeDA 001 394 (6.626) 
PFTeDA091-6 25 ug/mi 

100- 

30-Sep-2016 12:10:10 
Scan ES-

1.22e6 713 

714 

669 715 

el r Y err r mlz 
600 650 700 750 

Conditions for Future 1:  

Chromatographic Conditions  
Column: Acquity UPLC BEH Shield RP18  

1.7 um, 2.1 x 100 rnm 

Mobile phase: Gradient 
Start: 65% (80:20 MeOFI:ACN) / 35% Hp 
(both with 10 mM NF1,0Ac buffer) 
Ramp to 90% organic over 7.5 min and hold for 1.5 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 plimin 

MS Parameters 

Experiment: Full Scan (225 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (iW) = 60 
Desolvatlon Gas Flow (I/hr) = 750 

Figure 1: PFTeDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFTeDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Flours 2:  

Injection: Direct loop injection MS Parameters 
10 NI (500 ngiml PFTeDA) 

Collision Gas (mbar) = 3.20e-3 
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H00 Collision Energy (eV) = 14 

(both with 10 mM NI-140Ac buffer) 

Flow: 300 pi/min 
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WELT INGTOINT CERTIFICATE OF ANALYSIS 
LABORATORIES DOCUMENTATION 

PRODvgi CQD: PFTrDA LOT NUMBER: PFTrDA0216 
COMPOUND: Perfluoro-n-tridecanoic acid 

STRUCTURE: PAS #: 72629-94-8 

FvF FvF 

/

F FvF F\ 

/

F F\ 

/

F 

F A A A A A A  0H 

F F F F F F F F F F F F 

MOLECULAR FORMULA:  

QQNCENTRATION:  

CHEMICAL PURITY:  

L,A4T JESTED: (mwddimyi 
EXPIRY DATE: (mmiddiwyy) 

RECOMMENDED STORAGE:  

C,3HF2502 MOLECULAR WEIGHT:  
50 ± 2.5 pg/mI SOLVENT(S):  

>98% 

02/12/2016 

02/12/2021 
Store ampoule in a cool, dark place 

664,11 

Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED:  

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIQNAL INFORMATION:  

See page 2 for further details. 
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester, 
Contains — 0.1% of PFUdA (CfiHF2,02), — 0.4% of PFDoA (C12HF2302), and — 0.1% of PFTeDA 
(C14HF2702). 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  02/16/2016 
(mmIddimY) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON NW 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INIENDEP USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. • 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS t_ CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NM R, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility in a given diluent is taken into consideration. ❑uplicate solutions of a new product are prepared from the same crystalline 
tot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <5% RSD, New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

xf, x2,...xf, on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbaiances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international jriterlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed 
on a routine basis. 

LIMITED WARRANTY: 
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/1EC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANS1-ASQ 
National Accreditation Board (ANAB; AR-1523). 

t A YE 
ACCREDIT:0 

fiCrErtUNCt 
VW1DL., 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www.well-labs.com  or contact us directly at info@well-labs.com** 
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12feb2016_PFTrDA_001 342 (5.751) 
PFTrDA0216 25 ug/ml. 

12-Feb-2016 12:41:40 
Scan ES- 

663 1.09e6 
100- 

Experiment: Full Scan (150 - 850 amu) 

MS Parameters 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 2.00 
Cone Voltage (V) = 22.00 
Cone Gas Flow (I/hr) = 60 
Desolvatlon Gas Flow (I/hr) = 650 

Lrel Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Conditions 
Column: Acquity UPLC BEH Shield RP16  

1.7 um, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 60% (80:20 MeOH:ACN) / 40% H2O 
(both with 10 mM NI-{4OAc buffer) 
Ramp to 90% organic over 7 min and held for 1.5 min 
before returning to initial conditions in 0.5 min. 
The: 10 min 

Flow: 300 pi/min 

Conditios fgr Fjgurg 1; 

12feb2016_PFTrDA_001 12-Feb-2016 12:41:40 
PFTrDA0216 25 ug/ml 

100- 

0 r i i i i  r r r i i i i i i i i i i i i i i i i i i i i i i i r i i i r i i r Time 
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Scan ES- 
TIC 

9.44e7 

619 

664 
620 

0 11'41 T 1 rlrfi f rwrtt rfT1-7rt r , 1. 
150 200 250 300 350 400 450 500 550 600 650 700 

Figure 1:. PFTrDA; LC/MS Data (TIC and Mass Spectrum) 
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Figure 2: PFTrDA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection MS Parameters 
10 pl (500 ng/ml PFTrDA) 

Collision Gas (mbar) = 3.35e-3 
Mobile phase: Isocratic 80% Me0H / 20% H20 Collision Energy (eV) = 15 

Flow: 300 pl/min 
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H11111E11E1111 
730535 

ID: LCPFUclA 00005 

EXp: 08/19/211Prpri: sec 

PF-n-undecanoic acid 

H1 11111E1111111 
730536 

ID. LCPFUdA 00006 
Exp: 08119/2t1Prpcl: SBC 

PF-n-undecanoic acid 

ketAit4 

ic/Mit 
ctir3ftil 

WELLINGTON CERTIFICATE OF ANALYSIS 
LABORATOIZIES DOCUMENTATION 

PRODUCT CODE: PFUdA LOT NUMBER: PFUdA0815 

COMPOUNP: Perfluoro-n-undecanoic acid 

STRUCTURE: CAS #: 2058-94-8 

FvF FvF F\  F\  FvF 0  

C C 
F AA A A A c., 

F FF F F F F F F F 

MOLECULAR FORMULA:  
CONCENTRATION: 

CHEMICAL PURITY: 
LAST TESTED: (mmiddiyyyy) 

EXPIRY DATE; (rrirnfddlyyyy) 

RECOMMENDED STORAGE:  

C„HF„02  

50 ± 2.5 pg/mI 

>98% 

08/19/2015 

08/19/2020 

Store ampoule in a cool, dark place 

MOLECULAR WEIGHT: 564.09 

SOLVENT(S): Methanol 

Water (<1%) 

DOCUMENTATION/ DATA ATTACHED: 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITIONAL INFORMATION:  

See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  08/21/2015 
(mmicidlyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USE:  
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS / CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

1101y1OGENFITY:  
Prio—or solution preparation, crystalline material is tested forhorri6deniibiusing a variety of techniques —  (asstaied above) and its 
solubility in a given diluent is taken Into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY  
The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following 
equation: 

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters 

on which it depends is: 

= E to,x,) 2  
1=1 

where x is expressed as a relative standard uncertainty of the Individual parameter. 

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbaiances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE/  PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

LIMITED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications. 

QUALITX MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

4 1  to  
CALA ARAB 

ACCREDITED •  

IleftrtgaVe... 

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-Iabs.corn or contact us directly at infoCawell-labs,com** 
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Conditions !or Figure 1:  

Waters Acqulty Ultra Performance LC 
Micromass Quattro micro API MS 

Chromatographic Condillons  
Column: Acquity UPLC BEH Shield RP18  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 50% (80:20 MeOH:ACN) / 50% VI 
(both with 10 mM NH4OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions in 0.5 min. 
Time: 10 min 

Flow: 300 p1/min 

MS Parameters 

Experiment: Full Scan (150 - 850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 

Cone Gas Flow (l/hr) = 65 
Desolvation Gas Flow (1/hr) = 750 

Figure 1: PFUdA; LC/MS Data (TIC and Mass Spectrum) 

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600  
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Figure 2: PFUdA; LC/MS/MS Data (Selected MRM Transitions) 
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Conditions for Figure 2:  

Injection: Direct loop injection Jong ParameteD 
10 pl (500 ng/ml PFUdA) 

Collision Gas (mbar) = 3.31e-3 
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) I 20% H2O Collision Energy (eV) = 11 

(both with 10 mM NH,OAc buffer) 

Flow: 300 pt/min 
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 INELLINC;T N CERTIFICATE OF ANALYSIS 

PROD149T CODE: PFUdA ,LOT NUMBER., PFUdA1016 
COMPOUND: Perfluoro-n-undecanoic acid 

STRUCTURE: CAS #: 2058-94-8 

F
\/

F \
/

F F

v

F F

v

F F

v

F 

F C CC C C 
/\ 

/\ /\ /\ /\ CH 

F FF F F F F F F F 

MOLECULAR FORMULA: C„HcO, MOLECULAR WEIGHT: 564.09 
CONCENTRATION: 50 t 2.5 pg/m1 SOLVENT(S): Methanol 

Water (<1%) 
CHEMICAL PURITY: >98% 

LAST TESTED: (maLiddimy) 10/18/2016 

EXPIRY DATE; (rnm/ddlyyyy) 10/18/2021 

RECOMMENDED STORAGE: Store ampoule in a cool, dark place 

DOCUMENJATION/ DATA ATTACHED; 

Figure 1: LC/MS Data (TIC and Mass Spectrum) 

Figure 2: LC/MS/MS Data (Selected MRM Transitions) 

ADDITMNAI, INFORMATION:  

• See page 2 for further details. 

Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester. 

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE 

Certified By: Date:  10/19/2016 
(mmtddiyyyy) 

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA 
519-822-2436 • Fax: 519-822-2849 • info@well-labs.com  
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INTENDED USP7, 
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was 
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains. 

HAZARDS:  
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous 
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried 
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should 
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request. 

SYNTHESIS I CHARACTERIZATION:  
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and 
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS, 
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using 
HRGC/HRMS and/or LC/MS/MS. 

HOMOGENEITY:,  
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its 
solubility In a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline 
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS. 
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing 
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as 
well as the stability and homogeneity of the solutions in the storage containers. 

UNCERTAINTY:  
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following 
equation: 

The combined relative standard uncertainty, lic(y), of a value y and the uncertainty of the independent parameters 

x1 , on which it depends is: 

where x is expressed as a relative standard uncertainty of the individual parameter. 

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes 
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of ±5% (calculated with a 
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of. Analysis for all of our products. 

TRACEABILITY:  
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are 
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each 
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been 
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to 
international interlaboratory studies has also been established. 

EXPIRY DATE I PERIOD OF VALIDITY:  
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry 
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed 
on a routine basis. 

OWED WARRANTY:  
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated 
technical and purity specifications.. 

QUALITY MANAGEMENT:  
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global, 
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ 
National Accreditation Board (ANAB; AR-1523). 

11 
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc., 
please visit our website at www,well-labs,com or contact us directly at Thfo@welHabs.com** 
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L.G.1 Waters Acquity Ultra Performance LC 
Micromass Quattro micro API MS 

563 100- 
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Condlgons for Figure 1:  

Chromatoaraohle Conditions  
Column: Acquity UPLC BEH Shield RPia  

1.7 pm, 2.1 x 100 mm 

Mobile phase: Gradient 
Start: 55% (80:20 MeOH:ACN) / 45% H2O 
(both with 10 rnM NH,OAc buffer) 
Ramp to 90% organic over 7 min and hold for 2 min 
before returning to initial conditions In 0.5 min. 
Time: 10 min 

How: 300 pi/min 

105 flrameters  

Experiment: Full Scan (225 -850 amu) 

Source: Electrospray (negative) 
Capillary Voltage (kV) = 3.00 
Cone Voltage (V) = 15.00 
Cone Gas Flow (lfhr) = 65 
Desolvation Gas Flow (I/hr) a  750 

Figure 1: PFUdA; LCIMS Data (TIC and Mass Spectrum) 
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MS Parameters 

Collision Gas (mbar) = 3,24e-3 
Collision Energy (eV) = 11 

Conditions for Figure 2:  

Injection: Direct loop injection 
10 pl (500 ng/ml PFUdA) 

Mobile phase: isocratic 80% (80:20 MeOH:ACN) / 20% Hp 
(both with 10 mM NH4OAc buffer) 
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Flow: 300 p1/min 

figure 2: PFUdA; LC/MS/MS Data (Selected MRM Transitions) 
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Method PFC DOD
Fluorinated Hydrocarbons (LC/MS) by 

Method PFAS_DOD
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: Job No.: 320-34072-1

SDG No.:

Matrix: Water Level: Low

TestAmerica Sacramento

GC Column (1): GeminiC18 3x100ID: 3 (mm)

#Lab Sample IDClient Sample ID # # # # # # #PFBA PFPeA PFBS PFHxA PFHpA PFHxS PFOA PFNA

320-34072-1TP-PFC-024-TPI 135 156 Q 148 132 128 131 109 136

320-34072-1 DLTP-PFC-024-TPI DL 114 114 110 110 113 111 109 105

320-34072-2TP-PFC-024-MID-CAR
BON

113 112 101 108 110 106 108 109

320-34072-3TP-PFC-024-TPE 116 111 108 107 112 108 106 114

320-34072-4TP-PFC-024-TPE-D 114 109 107 113 108 110 108 110

MB 
320-199444/1-A

120 M 115 117 114 119 118 112 115

LCS 
320-199444/2-A

115 M 111 106 107 108 108 110 111

LCSD 
320-199444/3-A

108 M 104 105 104 107 105 103 106

QC LIMITS
PFBA = 13C4 PFBA 25-150
PFPeA = 13C5 PFPeA 25-150
PFBS = 13C3-PFBS 25-150
PFHxA = 13C2 PFHxA 25-150
PFHpA = 13C4-PFHpA 25-150
PFHxS = 18O2 PFHxS 25-150
PFOA = 13C4 PFOA 25-150
PFNA = 13C5 PFNA 25-150

FORM II 537 (modified)

# Column to be used to flag recovery values
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: Job No.: 320-34072-1

SDG No.:

Matrix: Water Level: Low

TestAmerica Sacramento

GC Column (1): GeminiC18 3x100ID: 3 (mm)

#Lab Sample IDClient Sample ID # # # # #PFOS PFOSA PFDA PFUnA PFDoA PFTDA

320-34072-1TP-PFC-024-TPI 137 132 139 134 128 144

320-34072-1 DLTP-PFC-024-TPI DL 104 101 102 102 101 98

320-34072-2TP-PFC-024-MID-CAR
BON

107 101 106 102 100 123

320-34072-3TP-PFC-024-TPE 107 105 109 107 103 132

320-34072-4TP-PFC-024-TPE-D 105 107 111 110 100 127

MB 
320-199444/1-A

117 110 121 110 109 126

LCS 
320-199444/2-A

105 103 113 110 111 126

LCSD 
320-199444/3-A

106 96 113 102 98 115

QC LIMITS
PFOS = 13C4 PFOS 25-150
PFOSA = 13C8 FOSA 25-150
PFDA = 13C2 PFDA 25-150
PFUnA = 13C2 PFUnA 25-150
PFDoA = 13C2 PFDoA 25-150
PFTDA = 13C2-PFTeDA 25-150

FORM II 537 (modified)

# Column to be used to flag recovery values
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LCMS LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

320-34072-1

Lab File ID: 2017.12.12LLB_004.dWater

Lab ID: LCS 320-199444/2-A Client ID:

TestAmerica Sacramento

REC 
%
REC

QC
LIMITSCONCENTRATION

(ng/L)

SPIKE
ADDED
(ng/L)

#
LCS LCS

COMPOUND
Perfluorobutanoic acid (PFBA) 40.0 40.8 89-128102 M
Perfluoropentanoic acid 
(PFPeA)

40.0 36.7 66-13692

Perfluorohexanoic acid (PFHxA) 40.0 39.5 86-12699
Perfluoroheptanoic acid 
(PFHpA)

40.0 41.6 89-127104

Perfluorooctanoic acid (PFOA) 40.0 36.6 80-12091
Perfluorononanoic acid (PFNA) 40.0 38.7 77-13797
Perfluorodecanoic acid (PFDA) 40.0 39.7 84-12399
Perfluoroundecanoic acid 
(PFUnA)

40.0 33.2 73-12283

Perfluorododecanoic acid 
(PFDoA)

40.0 36.9 82-12292

Perfluorotridecanoic Acid 
(PFTriA)

40.0 42.1 56-163105

Perfluorotetradecanoic acid 
(PFTeA)

40.0 37.5 66-12094

Perfluorobutanesulfonic acid 
(PFBS)

35.4 38.2 88-130108

Perfluorohexanesulfonic acid 
(PFHxS)

36.4 36.1 87-12699

Perfluoroheptanesulfonic Acid 
(PFHpS)

38.1 40.6 92-135107

Perfluorooctanesulfonic acid 
(PFOS)

37.1 38.3 83-126103

Perfluorodecanesulfonic acid 
(PFDS)

38.6 38.3 80-12999

Perfluorooctane Sulfonamide 
(FOSA)

40.0 42.3 91-133106

13C8 FOSA 100 103 25-150103
13C4 PFBA 100 115 25-150115 M
13C2 PFHxA 100 107 25-150107
13C4 PFOA 100 110 25-150110
13C5 PFNA 100 111 25-150111
13C2 PFDA 100 113 25-150113
13C2 PFUnA 100 110 25-150110
13C2 PFDoA 100 111 25-150111
18O2 PFHxS 94.6 102 25-150108
13C4 PFOS 95.6 101 25-150105
13C2-PFTeDA 100 126 25-150126
13C4-PFHpA 100 108 25-150108
13C5 PFPeA 100 111 25-150111
13C3-PFBS 93.0 98.8 25-150106

FORM III 537 (modified)

# Column to be used to flag recovery and RPD values
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LCMS LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

320-34072-1

Lab File ID: 2017.12.12LLB_005.dWater

Lab ID: LCSD 320-199444/3-A Client ID:

TestAmerica Sacramento

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ng/L) (ng/L)
#

LCSD LCSD

40.0 41.8 30 89-128Perfluorobutanoic acid (PFBA) 3105 M
40.0 38.4 30 66-136Perfluoropentanoic acid 

(PFPeA)
496

40.0 38.1 30 86-126Perfluorohexanoic acid (PFHxA) 395
40.0 39.2 30 89-127Perfluoroheptanoic acid 

(PFHpA)
698

40.0 38.0 30 80-120Perfluorooctanoic acid (PFOA) 495
40.0 39.8 30 77-137Perfluorononanoic acid (PFNA) 399
40.0 39.6 30 84-123Perfluorodecanoic acid (PFDA) 099
40.0 35.9 30 73-122Perfluoroundecanoic acid 

(PFUnA)
890

40.0 42.4 30 82-122Perfluorododecanoic acid 
(PFDoA)

14106

40.0 48.8 30 56-163Perfluorotridecanoic Acid 
(PFTriA)

15122

40.0 39.1 30 66-120Perfluorotetradecanoic acid 
(PFTeA)

498

35.4 36.8 30 88-130Perfluorobutanesulfonic acid 
(PFBS)

4104

36.4 35.2 30 87-126Perfluorohexanesulfonic acid 
(PFHxS)

297

38.1 37.8 30 92-135Perfluoroheptanesulfonic Acid 
(PFHpS)

799

37.1 36.4 30 83-126Perfluorooctanesulfonic acid 
(PFOS)

598 M

38.6 34.5 30 80-129Perfluorodecanesulfonic acid 
(PFDS)

1089

40.0 42.5 30 91-133Perfluorooctane Sulfonamide 
(FOSA)

0106

100 96.1 25-15013C8 FOSA 96
100 108 25-15013C4 PFBA 108 M
100 104 25-15013C2 PFHxA 104
100 103 25-15013C4 PFOA 103
100 106 25-15013C5 PFNA 106
100 113 25-15013C2 PFDA 113
100 102 25-15013C2 PFUnA 102
100 98.1 25-15013C2 PFDoA 98
94.6 99.0 25-15018O2 PFHxS 105
95.6 101 25-15013C4 PFOS 106
100 115 25-15013C2-PFTeDA 115
100 107 25-15013C4-PFHpA 107
100 104 25-15013C5 PFPeA 104
93.0 97.8 25-15013C3-PFBS 105

FORM III 537 (modified)

# Column to be used to flag recovery and RPD values
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FORM IV
LCMS METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 12/12/2017  21:42

12/12/2017  08:28

Low

A8_N

Lab File ID: 2017.12.12LLB_003.d Lab Sample ID: MB 320-199444/1-A

Matrix: Water

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 12/12/2017  21:502017.12.12L

LB_004.d
LCS 320-199444/2-A

 12/12/2017  21:582017.12.12L
LB_005.d

LCSD 320-199444/3-A

 12/12/2017  22:062017.12.12L
LB_006.d

320-34072-1TP-PFC-024-TPI

 12/12/2017  22:142017.12.12L
LB_007.d

320-34072-2TP-PFC-024-MID-CARBON

 12/12/2017  22:222017.12.12L
LB_008.d

320-34072-3TP-PFC-024-TPE

 12/12/2017  22:292017.12.12L
LB_009.d

320-34072-4TP-PFC-024-TPE-D

 12/13/2017  15:112017.12.13L
LA_025.d

320-34072-1 DLTP-PFC-024-TPI DL

FORM IV 537 (modified)

Page 608 of 897



FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1

TestAmerica Sacramento

Matrix: 2017.12.12LLB_006.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:06

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.077375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.01902706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.0340307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.073375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0M E1200335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.02.7375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0J0.79335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U1.0376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.050375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0370355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.06.5375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0M3501763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0U1.0754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1

TestAmerica Sacramento

Matrix: 2017.12.12LLB_006.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:06

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

132 25-150STL01056 13C8 FOSA

135 25-150STL00992 13C4 PFBA

132 25-150STL00993 13C2 PFHxA

109 25-150STL00990 13C4 PFOA

136 25-150STL00995 13C5 PFNA

139 25-150STL00996 13C2 PFDA

134 25-150STL00997 13C2 PFUnA

128 25-150STL00998 13C2 PFDoA

131 25-150STL00994 18O2 PFHxS

137 25-150STL00991 13C4 PFOS

144 25-150STL02116 13C2-PFTeDA

128 25-150STL01892 13C4-PFHpA

Q156 25-150STL01893 13C5 PFPeA

148 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:16 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Lims ID: 320-34072-A-1-A          

Client ID: TP-PFC-024-TPI

Sample Type: Client

Inject. Date: 12-Dec-2017 22:06:17 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: 320-34072-a-1-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:29:44

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.533      8364655        3.36    135 40396

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000      5805016        1.91  1492

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.626      6031618        3.89    156 45937

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000     13134610        4.68  3762

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.638       110856        3.44    148  2882

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.687  1.682  0.005  1.005      4504703        1.24  5015

298.90 > 99.00  1.687  1.682  0.005  1.005      1881595  2.39(1.25-3.74)  4318

    6 Perfluorohexanoic acid

313.00 > 269.00  1.933  1.923  0.009  1.000     18409183        8.54 15210

313.00 > 119.00  1.933  1.923  0.009  1.000      1491455  12.34(5.03-15.10) 23050

D   7 13C2 PFHxA

315.00 > 270.00  1.933  1.924  0.008  0.734      5277567        3.31    132 50487

D   9 13C4-PFHpA

367.00 > 322.00  2.268  2.254  0.014  0.862      4958484        3.20    128 50419

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.268  2.255  0.013  1.000      3738830        1.81  5048

363.00 > 169.00  2.268  2.255  0.013  1.000      1471517  2.54(1.13-3.40) 11743

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.279  2.269  0.010  1.000     25038948        9.26 33669

399.00 > 99.00  2.279  2.269  0.010  1.000      8712200  2.87(1.50-4.49) 12809

D  11 18O2 PFHxS

403.00 > 84.00  2.279  2.271  0.008  0.866      6012549        3.10    131 60874
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.633  2.618  0.015  1.000      4662267        2.72    109 50359

*  62 13C2-PFOA

415.00 > 370.00  2.633  2.619  0.014      4175236        2.50 38168

   15 Perfluorooctanoic acid EM

413.00 > 369.00  2.633  2.621  0.012  1.000     60269414        30.3 13796 EM

413.00 > 169.00  2.633  2.621  0.012  1.000     42181989  1.43(0.84-2.52) 15552 M

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.640  2.626  0.014  1.000       366525      0.1626   122

449.00 > 99.00  2.640  2.626  0.014  1.000       124844  2.94(1.94-5.82)   286

D  18 13C4 PFOS

503.00 > 80.00  3.008  2.993  0.015  1.143      4139436        3.28    137 35773

   17 Perfluorooctane sulfonic acid M

499.00 > 80.00  3.008  2.994  0.014  1.000     15439428        8.60 14246 M

499.00 > 99.00  3.008  2.994  0.014  1.000      3420717  4.51(2.31-6.93)  7037 M

D  19 13C5 PFNA

468.00 > 423.00  3.008  2.994  0.014  1.143      4210826        3.40    136 54925

   20 Perfluorononanoic acid

463.00 > 419.00  3.008  2.994  0.014  1.000       108488      0.0661   132

463.00 > 169.00  3.008  2.994  0.014  1.000        25564  4.24(1.90-5.69)  94.4

   24 Perfluorodecanoic acid

513.00 > 469.00  3.371  3.356  0.015  1.000        28209      0.0197  79.3

513.00 > 169.00  3.371  3.356  0.015  1.000         4137  6.82(2.36-7.09)  42.6

D  23 13C2 PFDA

515.00 > 470.00  3.371  3.356  0.015  1.280      3642975        3.47    139 45363

D  21 13C8 FOSA

506.00 > 78.00  3.355  3.359 -0.004  1.275      5615025        3.31    132 31114

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.355  3.359 -0.004  1.000        12930    0.006145  37.7

D  30 13C2 PFUnA

565.00 > 520.00  3.698  3.685  0.013  1.405      2702172        3.34    134 41050

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.698  3.685  0.013  1.000         6154    0.005790  28.8

563.00 > 169.00  3.698  3.685  0.013  1.000         1472  4.18(0.00-0.00)  57.8

D  36 13C2 PFDoA

615.00 > 570.00  3.997  3.979  0.018  1.518      2872817        3.19    128 39020

D  43 13C2-PFTeDA

715.00 > 670.00  4.500  4.481  0.019  1.709      3769019        3.59    144 27466

QC Flag Legend
Processing Flags

  E - Exceeded Maximum Amount

Review Flags

  M - Manually Integrated
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Injection Date: 12-Dec-2017 22:06:17 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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D   3 13C5-PFPeA
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D  47 13C3-PFBS

1.0 1.3 1.6 1.9 2.2
Min

0

5

10

15

20

25

30

35

Y
 (

 X
1

0
0

0
)

Exp1:m/z 301.90 > 83.00:Moving5PtAverage_x3
  
1

.6
7

9

    5 Perfluorobutanesulfonic acid
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D   9 13C4-PFHpA
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   10 Perfluoroheptanoic acid
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D  11 18O2 PFHxS

1.5 1.8 2.1 2.4 2.7 3.0
Min

0

3

6

9

12

15

18

21

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 403.00 > 84.00:Moving5PtAverage_x3

  
2

.2
7

9

D  14 13C4 PFOA
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*  62 13C2-PFOA
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   15 Perfluorooctanoic acid (M)
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   16 Perfluoroheptanesulfonic Acid
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   17 Perfluorooctane sulfonic acid (M)
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D  19 13C5 PFNA
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   29 Perfluorodecane Sulfonic acid (ND)
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   31 Perfluoroundecanoic acid
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   41 Perfluorotridecanoic acid (ND)
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D  43 13C2-PFTeDA
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   42 Perfluorotetradecanoic acid (ND)
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   42 Perfluorotetradecanoic acid (ND)
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Report Date: 13-Dec-2017 13:39:17 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Injection Date: 12-Dec-2017 22:06:17 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1

Processing Integration Results

RT:   2.63

Area: 48209940

Amount:   24.237649

Amount Units: ng/ml
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Manual Integration Results

RT:   2.63

Area: 60269414

Amount:   30.300575

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:28:34

Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 13-Dec-2017 13:39:17 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Injection Date: 12-Dec-2017 22:06:17 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2

Processing Integration Results

RT:   2.63

Area: 30725822

Amount:   24.237649

Amount Units: ng/ml
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Manual Integration Results

RT:   2.63

Area: 42181989

Amount:   30.300575

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:28:40

Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 13-Dec-2017 13:39:17 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Injection Date: 12-Dec-2017 22:06:17 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 2

Processing Integration Results

RT:   3.01

Area: 2712460

Amount:    4.686305

Amount Units: ng/ml
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Manual Integration Results

RT:   3.01

Area: 3420717

Amount:    8.601031

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:28:53

Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 13-Dec-2017 13:39:17 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_006.d

Injection Date: 12-Dec-2017 22:06:17 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 4 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1

Processing Integration Results

RT:   3.01

Area: 8412232

Amount:    4.686305

Amount Units: ng/ml
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Manual Integration Results
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Amount:    8.601031

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:28:58

Audit Action: Manually Integrated Audit Reason: Isomers
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI DL

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1 DL

TestAmerica Sacramento

Matrix: 2017.12.13LLA_025.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 10

Extraction Method: 3535 12/12/2017  08:28

12/13/2017  15:11

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199735 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

20D74375-22-4 Perfluorobutanoic acid 
(PFBA)

10 3.5

20D2002706-90-3 Perfluoropentanoic acid 
(PFPeA)

10 4.9

40D350307-24-4 Perfluorohexanoic acid 
(PFHxA)

20 5.8

20D72375-85-9 Perfluoroheptanoic acid 
(PFHpA)

10 2.5

40D M1700335-67-1 Perfluorooctanoic acid 
(PFOA)

20 8.5

20U10375-95-1 Perfluorononanoic acid 
(PFNA)

10 2.7

20U10335-76-2 Perfluorodecanoic acid 
(PFDA)

10 3.1

40U302058-94-8 Perfluoroundecanoic acid 
(PFUnA)

30 11

40U20307-55-1 Perfluorododecanoic acid 
(PFDoA)

20 5.5

40U3072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

30 13

20U10376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

10 2.9

20D51375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

10 3.0

20D420355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

10 3.0

20J D8.8375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

10 3.0

40D3601763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

20 5.4

20U10335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

10 3.2

20U10754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

10 3.5

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI DL

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1 DL

TestAmerica Sacramento

Matrix: 2017.12.13LLA_025.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 10

Extraction Method: 3535 12/12/2017  08:28

12/13/2017  15:11

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199735 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

101 25-150STL01056 13C8 FOSA

114 25-150STL00992 13C4 PFBA

110 25-150STL00993 13C2 PFHxA

109 25-150STL00990 13C4 PFOA

105 25-150STL00995 13C5 PFNA

102 25-150STL00996 13C2 PFDA

102 25-150STL00997 13C2 PFUnA

101 25-150STL00998 13C2 PFDoA

111 25-150STL00994 18O2 PFHxS

104 25-150STL00991 13C4 PFOS

98 25-150STL02116 13C2-PFTeDA

113 25-150STL01892 13C4-PFHpA

114 25-150STL01893 13C5 PFPeA

110 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 15:35:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Lims ID: 320-34072-A-1-A          

Client ID: TP-PFC-024-TPI

Sample Type: Client

Inject. Date: 13-Dec-2017 15:11:02 ALS Bottle#: 18 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 10.0000    

Sample Info: 320-34072-a-1-a 10X

Misc. Info.: Plate: 1 Rack: 4

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 15:35:12 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 15:35:12

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.535       868477      0.2845    114  5812

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.004       583974      0.1850   135

D   3 13C5-PFPeA

267.90 > 223.00  1.648  1.646  0.002  0.631       543107      0.2852    114  5563

    4 Perfluoropentanoic acid

262.90 > 219.00  1.648  1.648 0.0  1.000      1237747      0.4896   774

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.643        10167      0.2568    110   323

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000       418951      0.1259  1386

298.90 > 99.00  1.681  1.682 -0.001  1.000       184450  2.27(1.25-3.74)  1022

    6 Perfluorohexanoic acid

313.00 > 269.00  1.924  1.923  0.001  1.000      1914738      0.8755  3855

313.00 > 119.00  1.924  1.923  0.001  1.000       162376  11.79(5.03-15.10)  2688

D   7 13C2 PFHxA

315.00 > 270.00  1.924  1.924 0.0  0.736       535577      0.2738    110  6078

D   9 13C4-PFHpA

367.00 > 322.00  2.260  2.254  0.006  0.865       538540      0.2831    113  7667

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.249  2.255 -0.006  0.995       400387      0.1789   644

363.00 > 169.00  2.249  2.255 -0.006  0.995       154497  2.59(1.13-3.40)  1250

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.270  2.269  0.001  1.000      2912750        1.04 14658

399.00 > 99.00  2.270  2.269  0.001  1.000       919269  3.17(1.50-4.49)  4322

D  11 18O2 PFHxS

403.00 > 84.00  2.270  2.271 -0.001  0.869       623319      0.2617    111 16645
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Report Date: 13-Dec-2017 15:35:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.613  2.618 -0.005  1.000       573739      0.2725    109 11437

*  62 13C2-PFOA

415.00 > 370.00  2.613  2.619 -0.006       512542      0.2500  8174

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.613  2.621 -0.008  1.000     10083421        4.12  4979

413.00 > 169.00  2.613  2.621 -0.008  1.000      6000991  1.68(0.84-2.52) 17733 M

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000        46050      0.0219   147

449.00 > 99.00  2.620  2.626 -0.006  0.997        16875  2.73(1.94-5.82)   216

D  18 13C4 PFOS

503.00 > 80.00  2.987  2.993 -0.006  1.143       385973      0.2492    104  8602

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.987  2.994 -0.007  1.000      1497465      0.8947  4200

499.00 > 99.00  2.987  2.994 -0.007  1.000       334372  4.48(2.31-6.93)  3842

D  19 13C5 PFNA

468.00 > 423.00  2.987  2.994 -0.007  1.143       400394      0.2631    105  8059

D  23 13C2 PFDA

515.00 > 470.00  3.351  3.356 -0.005  1.282       328371      0.2546    102  6370

D  21 13C8 FOSA

506.00 > 78.00  3.351  3.359 -0.008  1.282       526725      0.2526    101  7761

D  30 13C2 PFUnA

565.00 > 520.00  3.674  3.685 -0.011  1.406       252485      0.2542    102  5672

D  36 13C2 PFDoA

615.00 > 570.00  3.975  3.979 -0.004  1.521       279984      0.2532    101  6105

D  43 13C2-PFTeDA

715.00 > 670.00  4.474  4.481 -0.007  1.712       317123      0.2461   98.5  3792

QC Flag Legend
Review Flags

  M - Manually Integrated

Page 624 of 897



Report Date: 13-Dec-2017 15:35:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Injection Date: 13-Dec-2017 15:11:02 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 18 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 10.0000    

Method: A8_N Limit Group: LC PFC_DOD ICAL
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    2 Perfluorobutyric acid
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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    5 Perfluorobutanesulfonic acid
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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D   9 13C4-PFHpA
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   10 Perfluoroheptanoic acid

1.4 1.7 2.0 2.3 2.6 2.9
Min

0

2

4

6

8

10

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 363.00 > 319.00:Moving5PtAverage_x

  
2

.2
4

9

Page 625 of 897



Report Date: 13-Dec-2017 15:35:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid
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   15 Perfluorooctanoic acid (M)
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

   17 Perfluorooctane sulfonic acid
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   29 Perfluorodecane Sulfonic acid (ND)
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   31 Perfluoroundecanoic acid (ND)
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   37 Perfluorododecanoic acid (ND)
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   37 Perfluorododecanoic acid (ND)
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   41 Perfluorotridecanoic acid (ND)
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   41 Perfluorotridecanoic acid (ND)
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   42 Perfluorotetradecanoic acid (ND)
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Report Date: 13-Dec-2017 15:35:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Injection Date: 13-Dec-2017 15:11:02 Instrument ID: A8_N

Lims ID: 320-34072-A-1-A          Lab Sample ID: 320-34072-1              

Client ID: TP-PFC-024-TPI

Operator ID: SACINSTLCMS01 ALS Bottle#: 18 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 10.0000    

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2

Processing Integration Results

RT:   2.61

Area: 4845231

Amount:    4.119501

Amount Units: ng/ml
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Manual Integration Results

RT:   2.61

Area: 6000991

Amount:    4.119501

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 15:34:49

Audit Action: Manually Integrated Audit Reason: Isomers
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-MID-CARBON

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-2

TestAmerica Sacramento

Matrix: 2017.12.12LLB_007.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:40

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:14

10.0(mL)

2(uL)

Sample wt/vol: 253.6(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M140375-22-4 Perfluorobutanoic acid 
(PFBA)

0.99 0.35

2.01202706-90-3 Perfluoropentanoic acid 
(PFPeA)

0.99 0.48

3.934307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.57

2.0J M0.50375-85-9 Perfluoroheptanoic acid 
(PFHpA)

0.99 0.25

3.9M4.2335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.84

2.0U0.99375-95-1 Perfluorononanoic acid 
(PFNA)

0.99 0.27

2.0U0.99335-76-2 Perfluorodecanoic acid 
(PFDA)

0.99 0.31

3.9U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

3.9U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.54

3.9U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U0.99376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

0.99 0.29

2.0J0.59375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

0.99 0.30

2.0J0.51355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

0.99 0.30

2.0U0.99375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

0.99 0.30

3.9U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.53

2.0U0.99335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

0.99 0.32

2.0U0.99754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

0.99 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-MID-CARBON

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-2

TestAmerica Sacramento

Matrix: 2017.12.12LLB_007.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:40

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:14

10.0(mL)

2(uL)

Sample wt/vol: 253.6(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

101 25-150STL01056 13C8 FOSA

113 25-150STL00992 13C4 PFBA

108 25-150STL00993 13C2 PFHxA

108 25-150STL00990 13C4 PFOA

109 25-150STL00995 13C5 PFNA

106 25-150STL00996 13C2 PFDA

102 25-150STL00997 13C2 PFUnA

100 25-150STL00998 13C2 PFDoA

106 25-150STL00994 18O2 PFHxS

107 25-150STL00991 13C4 PFOS

123 25-150STL02116 13C2-PFTeDA

110 25-150STL01892 13C4-PFHpA

112 25-150STL01893 13C5 PFPeA

101 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Lims ID: 320-34072-A-2-A          

Client ID: TP-PFC-024-MID-CARBON

Sample Type: Client

Inject. Date: 12-Dec-2017 22:14:11 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: 320-34072-a-2-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 12:11:42

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.533      8945754        2.83    113 57539

    2 Perfluorobutyric acid M

212.90 > 169.00  1.399  1.402 -0.003  1.000     11424016        3.51  2269 M

D   3 13C5-PFPeA

267.90 > 223.00  1.649  1.646  0.003  0.629      5516614        2.79    112 82516

    4 Perfluoropentanoic acid

262.90 > 219.00  1.642  1.648 -0.006  0.995      7606241        2.96  5523

D  47 13C3-PFBS

301.90 > 83.00  1.682  1.681  0.001  0.641        96818        2.36    101  4042

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.682  1.682 0.0  1.000        47048      0.0148   221

298.90 > 99.00  1.674  1.682 -0.008  0.995        25935  1.81(1.25-3.74)   184

    6 Perfluorohexanoic acid R

313.00 > 269.00  1.916  1.923 -0.007  0.995      1954202      0.8748  3888 R

313.00 > 119.00  1.925  1.923  0.002  1.000        95084  20.55(5.03-15.10)  2335

D   7 13C2 PFHxA

315.00 > 270.00  1.925  1.924  0.001  0.734      5470490        2.70    108 54850

D   9 13C4-PFHpA

367.00 > 322.00  2.263  2.254  0.009  0.862      5440090        2.76    110 47769

   10 Perfluoroheptanoic acid M

363.00 > 319.00  2.252  2.255 -0.003  0.995        28633      0.0127  37.9 M

363.00 > 169.00  2.263  2.255  0.008  1.000        11968  2.39(1.13-3.40)  60.8 M

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.273  2.269  0.004  1.000        36256      0.0130   299

399.00 > 99.00  2.273  2.269  0.004  1.000        12974  2.79(1.50-4.49)  96.5

D  11 18O2 PFHxS

403.00 > 84.00  2.273  2.271  0.002  0.866      6195151        2.51    106 103798
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Report Date: 13-Dec-2017 13:39:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.624  2.618  0.006  1.000      5890946        2.70    108 68686

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      5314133        2.50 71892

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.624  2.621  0.003  1.000       265773      0.1057   102 M

413.00 > 169.00  2.624  2.621  0.003  1.000       182721  1.45(0.84-2.52)   613 M

D  18 13C4 PFOS

503.00 > 80.00  2.999  2.993  0.006  1.143      4102002        2.55    107 44946

D  19 13C5 PFNA

468.00 > 423.00  2.999  2.994  0.005  1.143      4304077        2.73    109 51071

D  23 13C2 PFDA

515.00 > 470.00  3.362  3.356  0.006  1.282      3535762        2.64    106 45137

D  21 13C8 FOSA

506.00 > 78.00  3.347  3.359 -0.012  1.276      5436098        2.51    101 26214

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.347  3.359 -0.012  1.000         5422    0.002662   162

D  30 13C2 PFUnA

565.00 > 520.00  3.697  3.685  0.012  1.409      2622516        2.55    102 35358

D  36 13C2 PFDoA

615.00 > 570.00  3.989  3.979  0.010  1.520      2870683        2.50    100 33634

D  43 13C2-PFTeDA

715.00 > 670.00  4.500  4.481  0.019  1.715      4104730        3.07    123 32510

QC Flag Legend
Processing Flags

  R - Failed Signal Ratio Test

Review Flags

  M - Manually Integrated
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Report Date: 13-Dec-2017 13:39:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

D   1 13C4 PFBA
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    2 Perfluorobutyric acid (M)
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D   3 13C5-PFPeA
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   10 Perfluoroheptanoic acid (M)
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   17 Perfluorooctane sulfonic acid (ND)
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   31 Perfluoroundecanoic acid (ND)
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2.9 3.5 4.1 4.7
Min

0

6

12

18

24

30

36

Y
 (

 X
1

0
)

Exp1:m/z 613.00 > 169.00:Moving5PtAverage_x

   41 Perfluorotridecanoic acid (ND)
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    2 Perfluorobutyric acid, CAS: 375-22-4
Signal: 1

Processing Integration Results

RT:   1.40

Area: 8725317

Amount:    2.684192

Amount Units: ng/ml
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Manual Integration Results
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Area: 11424016

Amount:    3.514400
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Reviewer: hannigana, 13-Dec-2017 13:30:10

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2

Processing Integration Results

RT:   2.19

Area: 8661

Amount:    0.022714

Amount Units: ng/ml
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Manual Integration Results

RT:   2.26

Area: 11968

Amount:    0.012664

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:31:03

Audit Action: Manually Integrated Audit Reason: Wrong peak
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1

Processing Integration Results

RT:   2.25

Area: 51356

Amount:    0.022714

Amount Units: ng/ml
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Manual Integration Results

RT:   2.25

Area: 28633

Amount:    0.012664
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Reviewer: hannigana, 13-Dec-2017 13:31:03

Audit Action: Manually Integrated Audit Reason: Wrong peak
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2

Processing Integration Results

RT:   2.62

Area: 86246

Amount:    0.063821

Amount Units: ng/ml
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Manual Integration Results

RT:   2.62

Area: 182721

Amount:    0.105749

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 12:11:33

Audit Action: Manually Integrated Audit Reason: Isomers
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_007.d

Injection Date: 12-Dec-2017 22:14:11 Instrument ID: A8_N

Lims ID: 320-34072-A-2-A          Lab Sample ID: 320-34072-2              

Client ID: TP-PFC-024-MID-CARBON

Operator ID: SACINSTLCMS01 ALS Bottle#: 5 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1

Processing Integration Results

RT:   2.62

Area: 160398

Amount:    0.063821

Amount Units: ng/ml
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Manual Integration Results

RT:   2.62

Area: 265773

Amount:    0.105749

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 12:11:37

Audit Action: Manually Integrated Audit Reason: Isomers
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-3

TestAmerica Sacramento

Matrix: 2017.12.12LLB_008.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:45

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:22

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0140375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.0722706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.013307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.0U M1.0375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.0U1.0375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0U1.0335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0J0.80376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.0U1.0375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0J0.30355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.0U1.0375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0J0.37754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-3

TestAmerica Sacramento

Matrix: 2017.12.12LLB_008.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:45

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:22

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

105 25-150STL01056 13C8 FOSA

116 25-150STL00992 13C4 PFBA

107 25-150STL00993 13C2 PFHxA

106 25-150STL00990 13C4 PFOA

114 25-150STL00995 13C5 PFNA

109 25-150STL00996 13C2 PFDA

107 25-150STL00997 13C2 PFUnA

103 25-150STL00998 13C2 PFDoA

108 25-150STL00994 18O2 PFHxS

107 25-150STL00991 13C4 PFOS

132 25-150STL02116 13C2-PFTeDA

112 25-150STL01892 13C4-PFHpA

111 25-150STL01893 13C5 PFPeA

108 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Lims ID: 320-34072-A-3-A          

Client ID: TP-PFC-024-TPE

Sample Type: Client

Inject. Date: 12-Dec-2017 22:22:05 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: 320-34072-a-3-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 12:12:10

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.405  1.401  0.003  0.534      8890458        2.91    116 47181

    2 Perfluorobutyric acid

212.90 > 169.00  1.405  1.402  0.002  1.000     11126868        3.44  2897

D   3 13C5-PFPeA

267.90 > 223.00  1.649  1.646  0.003  0.627      5265765        2.76    111 50244

    4 Perfluoropentanoic acid

262.90 > 219.00  1.641  1.648 -0.007  0.995      4431068        1.81  3360

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.640        99473        2.51    108  4191

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000        20659    0.006344  93.0

298.90 > 99.00  1.681  1.682 -0.001  1.000        11604  1.78(1.25-3.74)  72.6

    6 Perfluorohexanoic acid R

313.00 > 269.00  1.905  1.923 -0.018  0.985       696772      0.3258  1674 R

313.00 > 119.00  1.935  1.923  0.012  1.000        30464  22.87(5.03-15.10)   568

D   7 13C2 PFHxA

315.00 > 270.00  1.935  1.924  0.011  0.736      5236746        2.68    107 56796

D   9 13C4-PFHpA

367.00 > 322.00  2.271  2.254  0.017  0.864      5305338        2.79    112 45313

   10 Perfluoroheptanoic acid M

363.00 > 319.00  2.260  2.255  0.005  0.995         8694    0.003943  12.0 M

363.00 > 169.00  2.271  2.255  0.016  1.000         3079  2.82(1.13-3.40)  22.2 M

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.281  2.269  0.012  1.000        20304    0.007427   223

399.00 > 99.00  2.281  2.269  0.012  1.000         7430  2.73(1.50-4.49)  47.8

D  11 18O2 PFHxS

403.00 > 84.00  2.281  2.271  0.010  0.868      6080042        2.55    108 77597
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.628  2.618  0.010  1.000      5571894        2.65    106 53817

*  62 13C2-PFOA

415.00 > 370.00  2.628  2.619  0.009      5127169        2.50 47679

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.628  2.621  0.007  1.000        48662      0.0205  21.9 M

413.00 > 169.00  2.628  2.621  0.007  1.000        27078  1.80(0.84-2.52)   110 M

D  18 13C4 PFOS

503.00 > 80.00  3.003  2.993  0.010  1.143      3950538        2.55    107 43453

D  19 13C5 PFNA

468.00 > 423.00  3.003  2.994  0.009  1.143      4356619        2.86    114 49647

D  23 13C2 PFDA

515.00 > 470.00  3.366  3.356  0.010  1.281      3525083        2.73    109 50743

D  21 13C8 FOSA

506.00 > 78.00  3.351  3.359 -0.008  1.275      5489152        2.63    105 29929

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.351  3.359 -0.008  1.000        18806    0.009143   317

D  30 13C2 PFUnA

565.00 > 520.00  3.693  3.685  0.008  1.405      2669954        2.69    107 50328

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.693  3.685  0.008  1.000         9642    0.009181  44.6

563.00 > 169.00  3.693  3.685  0.008  1.000         2836  3.40(0.00-0.00)   149

D  36 13C2 PFDoA

615.00 > 570.00  3.994  3.979  0.015  1.520      2847679        2.57    103 27241

   37 Perfluorododecanoic acid

613.00 > 569.00  3.986  3.982  0.004  0.998        13157      0.0117  39.1

613.00 > 169.00  3.994  3.982  0.012  1.000         2974  4.42(2.13-6.40)   158

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.258  4.243  0.015  1.000        27394      0.0230  82.4

663.00 > 169.00  4.258  4.243  0.015  1.000         8546  3.21(1.25-3.76)   414

D  43 13C2-PFTeDA

715.00 > 670.00  4.491  4.481  0.010  1.709      4267385        3.31    132 33968

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.491  4.481  0.010  1.000         8666      0.0200   380

713.00 > 219.00  4.491  4.481  0.010  1.000         6075  1.43(0.71-2.13)   278

QC Flag Legend
Processing Flags

  R - Failed Signal Ratio Test

Review Flags

  M - Manually Integrated
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Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Injection Date: 12-Dec-2017 22:22:05 Instrument ID: A8_N

Lims ID: 320-34072-A-3-A          Lab Sample ID: 320-34072-3              

Client ID: TP-PFC-024-TPE

Operator ID: SACINSTLCMS01 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid

0.9 1.2 1.5 1.8 2.1 2.4
Min

0

2

4

6

8

10

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 262.90 > 219.00:Moving5PtAverage_x

  
1

.6
4

1

D  47 13C3-PFBS
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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   10 Perfluoroheptanoic acid (M)

1.9 2.2 2.5
Min

0

2

4

6

8

10

12

14

16

Y
 (

 X
1

0
0

)

Exp1:m/z 363.00 > 169.00:Moving5PtAverage_x

  
2

.2
7

1

    8 Perfluorohexanesulfonic acid
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D  11 18O2 PFHxS
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D  14 13C4 PFOA
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*  62 13C2-PFOA
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   15 Perfluorooctanoic acid (M)
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   16 Perfluoroheptanesulfonic Acid (ND)
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D  18 13C4 PFOS
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   17 Perfluorooctane sulfonic acid (ND)
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D  19 13C5 PFNA
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   24 Perfluorodecanoic acid (ND)
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   31 Perfluoroundecanoic acid
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D  36 13C2 PFDoA
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   41 Perfluorotridecanoic acid
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3.9 4.2 4.5 4.8
Min

0

5

10

15

20

25

30

35
Y

 (
 X

1
0

0
)

Exp1:m/z 713.00 > 169.00:Moving5PtAverage_x

  
4

.4
9

1

   42 Perfluorotetradecanoic acid

4.0 4.3 4.6 4.9
Min

0

5

10

15

20

25

30

35

Y
 (

 X
1

0
0

)

Exp1:m/z 713.00 > 219.00:Moving5PtAverage_x

  
4

.4
9

1

Page 650 of 897



Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Injection Date: 12-Dec-2017 22:22:05 Instrument ID: A8_N

Lims ID: 320-34072-A-3-A          Lab Sample ID: 320-34072-3              

Client ID: TP-PFC-024-TPE

Operator ID: SACINSTLCMS01 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2

Processing Integration Results

RT:   2.19

Area: 2824

Amount:    0.005751

Amount Units: ng/ml
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Manual Integration Results

RT:   2.27

Area: 3079

Amount:    0.003943

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:35:37

Audit Action: Manually Integrated Audit Reason: Split Peak
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Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Injection Date: 12-Dec-2017 22:22:05 Instrument ID: A8_N

Lims ID: 320-34072-A-3-A          Lab Sample ID: 320-34072-3              

Client ID: TP-PFC-024-TPE

Operator ID: SACINSTLCMS01 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1

Processing Integration Results

RT:   2.26

Area: 12680

Amount:    0.005751

Amount Units: ng/ml

1.8 2.0 2.2 2.4 2.6
Min

0

3

6

9

12

15

18

21

24

27

30

33

36

39

42

Y
 (

 X
1

0
0

)

Exp1:m/z 363.00 > 319.00:Moving5PtAverage_x3

  
2

.2
6

0

Manual Integration Results

RT:   2.26

Area: 8694

Amount:    0.003943

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:35:37

Audit Action: Manually Integrated Audit Reason: Split Peak
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Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Injection Date: 12-Dec-2017 22:22:05 Instrument ID: A8_N

Lims ID: 320-34072-A-3-A          Lab Sample ID: 320-34072-3              

Client ID: TP-PFC-024-TPE

Operator ID: SACINSTLCMS01 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2

Processing Integration Results

RT:   2.63

Area: 15252

Amount:    0.013685

Amount Units: ng/ml
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Manual Integration Results

RT:   2.63

Area: 27078

Amount:    0.020471

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 12:11:59

Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 13-Dec-2017 13:39:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_008.d

Injection Date: 12-Dec-2017 22:22:05 Instrument ID: A8_N

Lims ID: 320-34072-A-3-A          Lab Sample ID: 320-34072-3              

Client ID: TP-PFC-024-TPE

Operator ID: SACINSTLCMS01 ALS Bottle#: 6 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1

Processing Integration Results

RT:   2.63

Area: 32531

Amount:    0.013685

Amount Units: ng/ml
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Manual Integration Results

RT:   2.63

Area: 48662

Amount:    0.020471

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 12:12:05

Audit Action: Manually Integrated Audit Reason: Isomers
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE-D

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-4

TestAmerica Sacramento

Matrix: 2017.12.12LLB_009.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:29

10.0(mL)

2(uL)

Sample wt/vol: 254.5(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M140375-22-4 Perfluorobutanoic acid 
(PFBA)

0.98 0.34

2.0762706-90-3 Perfluoropentanoic acid 
(PFPeA)

0.98 0.48

3.913307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.57

2.0U M0.98375-85-9 Perfluoroheptanoic acid 
(PFHpA)

0.98 0.25

3.9U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.83

2.0U0.98375-95-1 Perfluorononanoic acid 
(PFNA)

0.98 0.27

2.0U0.98335-76-2 Perfluorodecanoic acid 
(PFDA)

0.98 0.30

3.9U2.92058-94-8 Perfluoroundecanoic acid 
(PFUnA)

2.9 1.1

3.9U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.54

3.9U2.972629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

2.9 1.3

2.0U0.98376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

0.98 0.28

2.0J0.29375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

0.98 0.29

2.0J0.35355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

0.98 0.29

2.0U0.98375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

0.98 0.29

3.9U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.53

2.0U0.98335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

0.98 0.31

2.0U0.98754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

0.98 0.34

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE-D

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-4

TestAmerica Sacramento

Matrix: 2017.12.12LLB_009.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:29

10.0(mL)

2(uL)

Sample wt/vol: 254.5(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

107 25-150STL01056 13C8 FOSA

114 25-150STL00992 13C4 PFBA

113 25-150STL00993 13C2 PFHxA

108 25-150STL00990 13C4 PFOA

110 25-150STL00995 13C5 PFNA

111 25-150STL00996 13C2 PFDA

110 25-150STL00997 13C2 PFUnA

100 25-150STL00998 13C2 PFDoA

110 25-150STL00994 18O2 PFHxS

105 25-150STL00991 13C4 PFOS

127 25-150STL02116 13C2-PFTeDA

108 25-150STL01892 13C4-PFHpA

109 25-150STL01893 13C5 PFPeA

107 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:20 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Lims ID: 320-34072-A-4-A          

Client ID: TP-PFC-024-TPE-D

Sample Type: Client

Inject. Date: 12-Dec-2017 22:29:59 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: 320-34072-a-4-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 12:13:00

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.533      8880656        2.86    114 58586

    2 Perfluorobutyric acid M

212.90 > 169.00  1.404  1.402  0.002  1.000     11196896        3.47  2533 M

D   3 13C5-PFPeA

267.90 > 223.00  1.656  1.646  0.010  0.628      5288351        2.73    109 71442

    4 Perfluoropentanoic acid

262.90 > 219.00  1.649  1.648 0.0  0.995      4776569        1.94  3492

D  47 13C3-PFBS

301.90 > 83.00  1.689  1.681  0.008  0.641       100403        2.49    107  4011

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  0.995        24539    0.007466   125

298.90 > 99.00  1.681  1.682 -0.001  0.995        12056  2.04(1.25-3.74)  78.4

    6 Perfluorohexanoic acid R

313.00 > 269.00  1.905  1.923 -0.018  0.985       782647      0.3411  1667 R

313.00 > 119.00  1.934  1.923  0.011  1.000        36778  21.28(5.03-15.10)   567

D   7 13C2 PFHxA

315.00 > 270.00  1.934  1.924  0.010  0.734      5618142        2.82    113 50629

D   9 13C4-PFHpA

367.00 > 322.00  2.271  2.254  0.017  0.862      5210952        2.69    108 49471

   10 Perfluoroheptanoic acid M

363.00 > 319.00  2.260  2.255  0.005  0.995         8981    0.004147  14.4 M

363.00 > 169.00  2.250  2.255 -0.005  0.991         4583  1.96(1.13-3.40)  31.4 M

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.281  2.269  0.012  1.000        24954    0.008815   261

399.00 > 99.00  2.281  2.269  0.012  1.000         7229  3.45(1.50-4.49)  72.4

D  11 18O2 PFHxS

403.00 > 84.00  2.281  2.271  0.010  0.866      6295263        2.60    110 90343
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Report Date: 13-Dec-2017 13:39:20 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.635  2.618  0.017  1.000      5803873        2.71    108 47219

*  62 13C2-PFOA

415.00 > 370.00  2.635  2.619  0.016      5219013        2.50 49507

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.635  2.621  0.014  1.000        45977      0.0186  20.5 M

413.00 > 169.00  2.635  2.621  0.014  1.000        33246  1.38(0.84-2.52)   167 M

D  18 13C4 PFOS

503.00 > 80.00  3.012  2.993  0.019  1.143      3968213        2.52    105 38880

D  19 13C5 PFNA

468.00 > 423.00  3.012  2.994  0.018  1.143      4242083        2.74    110 49599

D  23 13C2 PFDA

515.00 > 470.00  3.375  3.356  0.019  1.281      3650969        2.78    111 45029

D  21 13C8 FOSA

506.00 > 78.00  3.360  3.359  0.001  1.275      5692226        2.68    107 32345

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.360  3.359  0.001  1.000         8964    0.004203   344

D  30 13C2 PFUnA

565.00 > 520.00  3.694  3.685  0.009  1.402      2769545        2.74    110 37507

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.694  3.685  0.009  1.000         7977    0.007323  34.8

563.00 > 169.00  3.702  3.685  0.017  1.002         2158  3.70(0.00-0.00)  74.4

D  36 13C2 PFDoA

615.00 > 570.00  3.994  3.979  0.015  1.516      2806289        2.49   99.7 38703

D  43 13C2-PFTeDA

715.00 > 670.00  4.505  4.481  0.024  1.709      4151093        3.16    127 30182

QC Flag Legend
Processing Flags

  R - Failed Signal Ratio Test

Review Flags

  M - Manually Integrated

Page 658 of 897



Report Date: 13-Dec-2017 13:39:20 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

D   1 13C4 PFBA
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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    6 Perfluorohexanoic acid
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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   31 Perfluoroundecanoic acid
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   41 Perfluorotridecanoic acid (ND)
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    2 Perfluorobutyric acid, CAS: 375-22-4
Signal: 1

Processing Integration Results

RT:   1.40

Area: 8515991

Amount:    2.639001

Amount Units: ng/ml
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Manual Integration Results
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Reviewer: hannigana, 13-Dec-2017 12:12:47

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2

Processing Integration Results

RT:   2.19

Area: 2305

Amount:    0.006231

Amount Units: ng/ml
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Manual Integration Results
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Audit Action: Manually Integrated Audit Reason: Split Peak
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1

Processing Integration Results

RT:   2.26

Area: 13494

Amount:    0.006231

Amount Units: ng/ml
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Manual Integration Results
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Area: 8981

Amount:    0.004147

Amount Units: ng/ml
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2

Processing Integration Results

RT:   2.64

Area: 19353

Amount:    0.012653

Amount Units: ng/ml

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0
Min

0

6

12

18

24

30

36

42

48

54

60

66

72

78

Y
 (

 X
1

0
0

)

Exp1:m/z 413.00 > 169.00:Moving5PtAverage_x3

  
2

.6
3

5

Manual Integration Results
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Amount:    0.018568
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_009.d

Injection Date: 12-Dec-2017 22:29:59 Instrument ID: A8_N

Lims ID: 320-34072-A-4-A          Lab Sample ID: 320-34072-4              

Client ID: TP-PFC-024-TPE-D

Operator ID: SACINSTLCMS01 ALS Bottle#: 7 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1

Processing Integration Results

RT:   2.64

Area: 31331

Amount:    0.012653

Amount Units: ng/ml
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Manual Integration Results
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Audit Action: Manually Integrated Audit Reason: Isomers
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 320-198210/2 2017.12.04ICAL_002.d
2Level IC 320-198210/3 2017.12.04ICAL_003.d
3Level IC 320-198210/4 2017.12.04ICAL_004.d
4Level IC 320-198210/5 2017.12.04ICAL_005.d
5Level IC 320-198210/6 2017.12.04ICAL_006.d
6Level IC 320-198210/7 2017.12.04ICAL_007.d
7Level IC 320-198210/8 2017.12.04ICAL_008.d
8Level IC 320-198210/9 2017.12.04ICAL_009.d

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

Perfluorobutanoic acid (PFBA) 0.8841 0.9455 0.9275 0.9346 0.9357 AveID 5.1
0.9276 0.9073 0.8052

35.00.9084

Perfluoropentanoic acid (PFPeA) 1.4289 1.2088 1.1950 1.1491 1.1439 AveID 11.3
1.1512 1.0630 0.9698

35.01.1637

Perfluorobutanesulfonic acid (PFBS) 74.228 80.262 78.694 82.789 80.567 AveID 9.1
78.653 72.597 61.120

50.076.114

4:2 FTS 0.8812 1.0722 1.0938 1.1582 1.0061 AveID 10.2
1.0832 1.1511 1.2555

35.01.0877

Perfluorohexanoic acid (PFHxA) 1.0760 1.0950 1.0536 0.9803 1.0506 AveID 6.0
1.0159 0.9900 0.9061

35.01.0209

Perfluoroheptanoic acid (PFHpA) 1.0431 1.0939 1.0416 1.0459 1.0643 AveID 4.7
1.0611 1.0354 0.9269

35.01.0390

Perfluorohexanesulfonic acid (PFHxS) 1.3084 1.1183 1.0537 1.0099 1.0284 AveID 10.2
1.0320 0.9894 0.9675

35.01.0634

6:2FTS 1.9784 1.9597 1.7391 1.5891 1.5157 AveID 11.1
1.5778 1.5938 1.5347

35.01.6860

Perfluorooctanoic acid (PFOA) 1.2798 1.1066 1.0867 1.0651 1.0470 AveID 10.3
1.0742 0.9776 0.8957

35.01.0666

Perfluoroheptanesulfonic Acid (PFHpS) 1.3368 1.3225 1.3221 1.3242 1.3692 AveID 6.5
1.3703 1.2515 1.1139

50.01.3013

Perfluorononanoic acid (PFNA) 0.9234 1.0147 0.9759 0.9962 0.9911 AveID 4.0
1.0141 0.9737 0.9098

35.00.9749

Perfluorooctanesulfonic acid (PFOS) 1.0419 1.0160 1.0737 1.0303 1.0739 AveID 2.8
1.0417 1.0270 0.9869

35.01.0364

8:2FTS 1.1412 1.2311 1.3279 1.2346 1.2882 AveID 4.7
1.2549 1.1999 1.1983

35.01.2345

Perfluorodecanoic acid (PFDA) 0.9607 1.0729 1.0214 0.9640 0.9680 AveID 5.8
0.9863 1.0008 0.8734

35.00.9809

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

Perfluorooctane Sulfonamide (FOSA) 0.9196 0.9860 0.9910 1.0050 0.9879 AveID 8.2
0.9278 0.9055 0.7715

35.00.9368

N-methyl perfluorooctane 
sulfonamidoacetic acid (NMeFOSAA)

0.9369 1.0997 1.0484 1.0328 1.0745 AveID 4.8
1.0688 1.0802 1.0365

35.01.0472

Perfluorodecanesulfonic acid (PFDS) 0.6542 0.6438 0.6521 0.6257 0.6613 AveID 4.7
0.6256 0.6285 0.5675

50.00.6323

N-ethyl perfluorooctane 
sulfonamidoacetic acid (NEtFOSAA)

0.7909 0.9156 0.9907 0.9501 0.9274 AveID 7.2
0.9864 0.9738 0.9988

35.00.9417

Perfluoroundecanoic acid (PFUnA) 1.1660 0.9804 0.9606 0.9195 0.9998 AveID 8.3
0.9884 0.9582 0.8937

35.00.9833

MeFOSA 0.8430 0.8063 1.0447 1.0122 1.0150 AveID 9.2
1.0027 0.9900 0.9219

35.00.9545

Perfluorododecanoic acid (PFDoA) 0.9674 1.0550 0.9862 0.9984 0.9967 AveID 4.4
1.0287 0.9361 0.9290

35.00.9872

N-EtFOSA-M 0.8921 1.1482 1.1094 1.0419 1.0622 AveID 7.3
1.0695 1.0709 1.0058

35.01.0500

Perfluorotridecanoic Acid (PFTriA) 0.9958 1.0834 1.1273 1.0839 1.0731 AveID 6.5
1.0846 0.9810 0.9299

50.01.0449

Perfluorotetradecanoic acid (PFTeA) 0.2790 0.2544 0.2325 0.2355 0.2554 AveID 6.1
0.2513 0.2531 0.2686

50.00.2537

Perfluoro-n-hexadecanoic acid (PFHxDA) 1.6258 1.3649 0.9762 0.8703 0.9040 L2ID 0.9940
0.8438 0.8243 0.7547

0.99000.0208 0.8499

Perfluoro-n-octadecanoic acid (PFODA) 0.8991 1.0451 1.0038 0.9858 1.0216 AveID 7.3
0.9363 0.9147 0.8387

50.00.9556

13C4 PFBA 1.4764 1.4537 1.4314 1.5001 1.4212 Ave 4.5
1.5014 1.4919 1.6365

50.01.4891

13C5 PFPeA 0.8920 0.9020 0.8810 0.9466 0.8925 Ave 5.0
0.9391 0.9570 1.0201

50.00.9288

13C3-PFBS 0.0192 0.0182 0.0190 0.0190 0.0182 Ave 5.9
0.0193 0.0198 0.0218

50.00.0193

13C2 PFHxA 0.9664 0.9490 0.9280 0.9770 0.8879 Ave 4.0
0.9489 0.9559 1.0207

50.00.9542

13C4-PFHpA 0.9314 0.9237 0.9207 0.9627 0.8894 Ave 2.5
0.9297 0.9121 0.9534

50.00.9279

18O2 PFHxS 1.1797 1.1707 1.1122 1.2088 1.1118 Ave 3.0
1.1530 1.1720 1.1848

50.01.1616

M2-6:2FTS 0.3734 0.2986 0.3102 0.2989 0.3176 Ave 8.8
0.3145 0.2909 0.2863

50.00.3113

13C4 PFOA 1.0473 1.0187 1.0217 1.0494 1.0167 Ave 1.6
1.0088 1.0128 1.0395

50.01.0268

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.

Page 669 of 897



FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

13C4 PFOS 0.7522 0.7307 0.7334 0.7803 0.7293 Ave 3.3
0.7566 0.7605 0.8004

50.00.7554

13C5 PFNA 0.7405 0.7403 0.7362 0.7595 0.7169 Ave 1.8
0.7483 0.7396 0.7570

50.00.7423

M2-8:2FTS 0.2463 0.2485 0.2346 0.2470 0.2364 Ave 2.9
0.2413 0.2561 0.2499

50.00.2450

13C2 PFDA 0.6225 0.6078 0.6108 0.6570 0.6070 Ave 4.5
0.6392 0.6051 0.6826

50.00.6290

13C8 FOSA 1.0208 1.0030 0.9921 1.0397 0.9804 Ave 3.2
1.0410 0.9871 1.0732

50.01.0171

d3-NMeFOSAA 0.3430 0.3318 0.3199 0.3400 0.3212 Ave 3.8
0.3307 0.3385 0.3594

50.00.3356

d5-NEtFOSAA 0.3323 0.3401 0.3257 0.3463 0.3329 Ave 4.6
0.3204 0.3068 0.3046

50.00.3261

13C2 PFUnA 0.4994 0.4948 0.4853 0.5004 0.4662 Ave 3.3
0.4665 0.4664 0.4975

50.00.4846

d-N-MeFOSA-M 0.2788 0.2830 0.2669 0.2857 0.2724 Ave 9.6
0.2977 0.3125 0.3537

50.00.2938

13C2 PFDoA 0.5439 0.5435 0.5302 0.5486 0.5083 Ave 3.0
0.5317 0.5467 0.5623

50.00.5394

d-N-EtFOSA-M 0.2535 0.2608 0.2566 0.2739 0.2581 Ave 9.2
0.2727 0.2835 0.3301

50.00.2737

13C2-PFTeDA 0.6481 0.6263 0.6770 0.6495 0.6136 Ave 4.3
0.6033 0.6038 0.6059

50.00.6284

13C2-PFHxDA 1.0894 1.0004 1.0073 1.0976 1.0042 Ave 3.8
1.0596 1.0121 1.0460

50.01.0396

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 320-198210/2 2017.12.04ICAL_002.d
Level 2 IC 320-198210/3 2017.12.04ICAL_003.d
Level 3 IC 320-198210/4 2017.12.04ICAL_004.d
Level 4 IC 320-198210/5 2017.12.04ICAL_005.d
Level 5 IC 320-198210/6 2017.12.04ICAL_006.d
Level 6 IC 320-198210/7 2017.12.04ICAL_007.d
Level 7 IC 320-198210/8 2017.12.04ICAL_008.d
Level 8 IC 320-198210/9 2017.12.04ICAL_009.d

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

Perfluorobutanoic acid (PFBA) AveID 78224 170852 829578 3250007 8103624
16017345 30325086 51311116

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoropentanoic acid (PFPeA) AveID 76382 135542 657858 2521773 6221422
12434175 22789920 38522728

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorobutanesulfonic acid (PFBS) AveID 75308 160661 825020 3225845 7915154
15445497 28463816 45840995

0.0221 0.0442 0.221 0.884 2.21
4.42 8.84 17.7

4:2 FTS AveID 18416 37173 198045 749506 1818901
3659841 7005464 13073743

0.0234 0.0467 0.234 0.934 2.34
4.67 9.34 18.7

Perfluorohexanoic acid (PFHxA) AveID 62320 129172 610997 2220279 5684235
11087289 21198747 36014620

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroheptanoic acid (PFHpA) AveID 58223 125602 599255 2334058 5768119
11345726 21155159 34413663

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorohexanesulfonic acid 
(PFHxS)

AveID 84174 148090 666375 2575397 6340167
12453435 23639232 40621142

0.0228 0.0455 0.228 0.910 2.28
4.55 9.10 18.2

6:2FTS AveID 41964 68964 319592 1043721 2781378
5410631 9844898 16219600

0.0237 0.0474 0.237 0.948 2.37
4.74 9.48 19.0

Perfluorooctanoic acid (PFOA) AveID 80320 140133 693749 2591017 6486499
12462909 22179047 36256854

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroheptanesulfonic Acid 
(PFHpS)

AveID 57367 114362 576767 2280426 5792972
11352397 20298371 33050481

0.0238 0.0476 0.238 0.952 2.38
4.76 9.52 19.0

Perfluorononanoic acid (PFNA) AveID 40979 93375 448913 1753950 4329674
8727865 16132833 26819393

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorooctanesulfonic acid (PFOS) AveID 43586 85637 456586 1729608 4429145
8412511 16236576 28542678

0.0232 0.0464 0.232 0.928 2.32
4.64 9.28 18.6

8:2FTS AveID 16136 36430 186494 677314 1777969
3335732 6593874 11171284

0.0240 0.0479 0.240 0.958 2.40
4.79 9.58 19.2

Perfluorodecanoic acid (PFDA) AveID 35837 81056 389843 1468220 3580422
7250393 13565320 23214862

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorooctane Sulfonamide (FOSA) AveID 56258 122931 614374 2422346 5901786
11108013 20023558 32240646

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

N-methyl perfluorooctane 
sulfonamidoacetic acid (NMeFOSAA)

AveID 19259 45355 209556 813999 2103368
4064917 8192092 14505483

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorodecanesulfonic acid (PFDS) AveID 28427 56374 288079 1091162 2833055
5247839 10321356 17049700

0.0241 0.0482 0.241 0.964 2.41
4.82 9.64 19.3

N-ethyl perfluorooctane 
sulfonamidoacetic acid (NEtFOSAA)

AveID 15751 38708 201644 762806 1881492
3634581 6693367 11844723

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroundecanoic acid (PFUnA) AveID 34900 60297 291297 1066672 2840384
5303373 10011006 17311402

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

MeFOSA AveID 14087 28360 174245 670337 1684839
3433227 6931131 12698938

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorododecanoic acid (PFDoA) AveID 31534 71281 326739 1269740 3087281
6290779 11465899 20341082

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

N-EtFOSA-M AveID 13553 37225 177846 661598 1670598
3354313 6801725 12929404

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorotridecanoic Acid (PFTriA) AveID 32459 73202 373509 1378400 3323761
6632282 12015798 20360336

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorotetradecanoic acid (PFTeA) AveID 10836 19806 98348 354521 955034
1743731 3423281 6336454

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoro-n-hexadecanoic acid 
(PFHxDA)

L2ID 106142 169723 614444 2214468 5531905
10283347 18690044 30740196

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoro-n-octadecanoic acid 
(PFODA)

AveID 58698 129959 631858 2508373 6251649
11410437 20739410 34162529

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

13C4 PFBA Ave13PF
OA

8847788 9035119 8944246 8693983 8660817
8633918 8355556 7965653

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C5 PFPeA Ave13PF
OA

5345531 5606439 5505317 5486176 5438586
5400463 5359848 4965540

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C3-PFBS Ave13PF
OA

106734 105293 110295 102481 103355
103297 103121 98631

2.33 2.33 2.33 2.33 2.33
2.33 2.33 2.33

13C2 PFHxA Ave13PF
OA

5791822 5898473 5799143 5662531 5410683
5457006 5353254 4968232

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C4-PFHpA Ave13PF
OA

5581950 5741019 5753355 5579165 5419539
5346111 5108146 4640871

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

18O2 PFHxS Ave13PF
OA

6688035 6883037 6574606 6627522 6409168
6272276 6209580 5455632

2.37 2.37 2.37 2.37 2.37
2.37 2.37 2.37

M2-6:2FTS Ave13PF
OA

2125634 1763243 1841567 1645515 1838871
1718247 1547518 1323901

2.38 2.38 2.38 2.38 2.38
2.38 2.38 2.38

13C4 PFOA Ave13PF
OA

6276186 6331644 6384245 6081734 6195524
5801176 5672017 5059591

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C4 PFOS Ave13PF
OA

4309488 4341775 4380920 4323332 4248600
4159568 4071767 3724410

2.39 2.39 2.39 2.39 2.39
2.39 2.39 2.39

13C5 PFNA Ave13PF
OA

4437613 4601234 4600032 4401513 4368620
4303391 4142344 3684676

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

M2-8:2FTS Ave13PF
OA

1413990 1479516 1404384 1371577 1380175
1329091 1373886 1165374

2.40 2.40 2.40 2.40 2.40
2.40 2.40 2.40

13C2 PFDA Ave13PF
OA

3730433 3777541 3816836 3807504 3698804
3675640 3388613 3322458

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C8 FOSA Ave13PF
OA

6117373 6234029 6199614 6025486 5974226
5986273 5528057 5223719

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d3-NMeFOSAA Ave13PF
OA

2055648 2062096 1998907 1970435 1957557
1901694 1895903 1749381

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d5-NEtFOSAA Ave13PF
OA

1991458 2113821 2035321 2007076 2028871
1842284 1718330 1482404

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2 PFUnA Ave13PF
OA

2993069 3075279 3032542 2900047 2840864
2682738 2611948 2421439

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d-N-MeFOSA-M Ave13PF
OA

1670992 1758684 1667869 1655616 1659925
1711960 1750368 1721873

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2 PFDoA Ave13PF
OA

3259539 3378244 3313277 3179371 3097457
3057546 3062001 2736968

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d-N-EtFOSA-M Ave13PF
OA

1519293 1620984 1603127 1587546 1572774
1568109 1587890 1606922

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2-PFTeDA Ave13PF
OA

3883886 3892459 4230459 3764283 3739126
3469556 3381530 2949102

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2-PFHxDA Ave13PF
OA

6528514 6217463 6294517 6361239 6119574
6093216 5668173 5091489

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

Curve Type Legend:
Ave = Average ISTD
AveID = Average isotope dilution
L2ID = Linear 1/conc^2 IsoDil
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

READBACK PERCENT ERROR

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 320-198210/2 2017.12.04ICAL_002.d
2Level IC 320-198210/3 2017.12.04ICAL_003.d
3Level IC 320-198210/4 2017.12.04ICAL_004.d
4Level IC 320-198210/5 2017.12.04ICAL_005.d
5Level IC 320-198210/6 2017.12.04ICAL_006.d
6Level IC 320-198210/7 2017.12.04ICAL_007.d
7Level IC 320-198210/8 2017.12.04ICAL_008.d
8Level IC 320-198210/9 2017.12.04ICAL_009.d

ANALYTE PERCENT ERROR

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 ##### LVL 6 # LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6

PERCENT ERROR LIMIT

LVL 7 LVL 8 ## LVL 7 LVL 8

Perfluorobutanoic acid (PFBA) 4.1 2.1 2.9 3.0 2.1
-0.1 -11.4

25 25 25 25 25
25 25

Perfluoropentanoic acid (PFPeA) 3.9 2.7 -1.3 -1.7 -1.1
-8.7 -16.7

25 25 25 25 25
25 25

Perfluorobutanesulfonic acid (PFBS) 5.5 3.4 8.8 5.9 3.3
-4.6 -19.7

25 25 25 25 25
25 25

4:2 FTS -1.4 0.6 6.5 -7.5 -0.4
5.8 15.4

25 25 25 25 25
25 25

Perfluorohexanoic acid (PFHxA) 7.3 3.2 -4.0 2.9 -0.5
-3.0 -11.2

25 25 25 25 25
25 25

Perfluoroheptanoic acid (PFHpA) 5.3 0.2 0.7 2.4 2.1
-0.4 -10.8

25 25 25 25 25
25 25

Perfluorohexanesulfonic acid (PFHxS) 5.2 -0.9 -5.0 -3.3 -3.0
-7.0 -9.0

25 25 25 25 25
25 25

6:2FTS 16.2 3.1 -5.8 -10.1 -6.4
-5.5 -9.0

25 25 25 25 25
25 25

Perfluorooctanoic acid (PFOA) 3.8 1.9 -0.1 -1.8 0.7
-8.3 -16.0

25 25 25 25 25
25 25

Perfluoroheptanesulfonic Acid (PFHpS) 1.6 1.6 1.8 5.2 5.3
-3.8 -14.4

25 25 25 25 25
25 25

Perfluorononanoic acid (PFNA) 4.1 0.1 2.2 1.7 4.0
-0.1 -6.7

25 25 25 25 25
25 25

Perfluorooctanesulfonic acid (PFOS) -2.0 3.6 -0.6 3.6 0.5
-0.9 -4.8

25 25 25 25 25
25 25

8:2FTS -0.3 7.6 0.0 4.4 1.7
-2.8 -2.9

25 25 25 25 25
25 25

Perfluorodecanoic acid (PFDA) 9.4 4.1 -1.7 -1.3 0.5
2.0 -11.0

25 25 25 25 25
25 25

Perfluorooctane Sulfonamide (FOSA) 5.2 5.8 7.3 5.5 -1.0
-3.3 -17.6

25 25 25 25 25
25 25
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

READBACK PERCENT ERROR

ANALYTE PERCENT ERROR

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 ##### LVL 6 # LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6

PERCENT ERROR LIMIT

LVL 7 LVL 8 ## LVL 7 LVL 8

N-methyl perfluorooctane 
sulfonamidoacetic acid (NMeFOSAA)

5.0 0.1 -1.4 2.6 2.1
3.2 -1.0

25 25 25 25 25
25 25

Perfluorodecanesulfonic acid (PFDS) 1.8 3.1 -1.0 4.6 -1.1
-0.6 -10.3

25 25 25 25 25
25 25

N-ethyl perfluorooctane 
sulfonamidoacetic acid (NEtFOSAA)

-2.8 5.2 0.9 -1.5 4.7
3.4 6.1

25 25 25 25 25
25 25

Perfluoroundecanoic acid (PFUnA) -0.3 -2.3 -6.5 1.7 0.5
-2.6 -9.1

25 25 25 25 25
25 25

MeFOSA -15.5 9.5 6.0 6.3 5.1
3.7 -3.4

25 25 25 25 25
25 25

Perfluorododecanoic acid (PFDoA) 6.9 -0.1 1.1 1.0 4.2
-5.2 -5.9

25 25 25 25 25
25 25

N-EtFOSA-M 9.4 5.7 -0.8 1.2 1.9
2.0 -4.2

25 25 25 25 25
25 25

Perfluorotridecanoic Acid (PFTriA) 3.7 7.9 3.7 2.7 3.8
-6.1 -11.0

25 25 25 25 25
25 25

Perfluorotetradecanoic acid (PFTeA) 0.3 -8.4 -7.2 0.7 -1.0
-0.2 5.9

25 25 25 25 25
25 25

Perfluoro-n-hexadecanoic acid (PFHxDA) 11.7 5.1 0.0 5.4 -1.2
-3.2 -11.3

25 25 25 25 25
25 25

Perfluoro-n-octadecanoic acid (PFODA) 9.4 5.0 3.2 6.9 -2.0
-4.3 -12.2

25 25 25 25 25
25 25
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Report Date: 04-Dec-2017 19:07:14 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Lims ID: IC L1 Full               

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 04-Dec-2017 15:48:59 ALS Bottle#: 10 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L1-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:14 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:19:49

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.536      8847788        2.48   99.1 75619

    2 Perfluorobutyric acid

212.90 > 169.00  1.399  1.402 -0.003  1.000        78224      0.0243   97.3  20.7

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.631      5345531        2.40   96.0 66703

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000        76382      0.0307    123  35.5

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.643       106734        2.31   99.2  3270

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.679  1.682 -0.003  1.000        75308      0.0216   97.5   371

298.90 > 99.00  1.679  1.682 -0.003  1.000        32055  2.35(1.25-3.74)   97.5   275

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.886  1.887 -0.001  1.000        18416      0.0189   81.0   870

    6 Perfluorohexanoic acid

313.00 > 269.00  1.913  1.923 -0.010  0.995        62320      0.0263    105   118

313.00 > 119.00  1.923  1.923 0.0  1.000         5732  10.87(5.03-15.10)    105   103

D   7 13C2 PFHxA

315.00 > 270.00  1.923  1.924 -0.001  0.736      5791822        2.53    101 63578

D   9 13C4-PFHpA

367.00 > 322.00  2.248  2.254 -0.006  0.861      5581950        2.51    100 45103

   10 Perfluoroheptanoic acid M

363.00 > 319.00  2.248  2.255 -0.007  1.000        58223      0.0251    100  68.8 M

363.00 > 169.00  2.248  2.255 -0.007  1.000        22789  2.55(1.13-3.40)    100   226

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.269  2.269 0.0  1.000        84174      0.0280    123   198

399.00 > 99.00  2.269  2.269 0.0  1.000        25610  3.29(1.50-4.49)    123   136
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Report Date: 04-Dec-2017 19:07:14 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.269  2.271 -0.002  0.869      6688035        2.40    102 62499

D  12 M2-6:2FTS

429.00 > 81.00  2.604  2.605 -0.001  0.997      2125634        2.85    120 40564

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.604  2.605 -0.001  1.000        41964      0.0278    117  1064

D  14 13C4 PFOA

417.00 > 372.00  2.611  2.618 -0.007  1.000      6276186        2.55    102 62999

*  62 13C2-PFOA

415.00 > 370.00  2.611  2.619 -0.008      5993004        2.50 54359

   15 Perfluorooctanoic acid

413.00 > 369.00  2.619  2.621 -0.002  1.003        80320      0.0300    120  39.7

413.00 > 169.00  2.611  2.621 -0.010  1.000        41019  1.96(0.84-2.52)    120   299

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.619  2.626 -0.007  1.000        57367      0.0244    103  1637

449.00 > 99.00  2.619  2.626 -0.007  1.000        14602  3.93(1.94-5.82)    103   430

D  18 13C4 PFOS

503.00 > 80.00  2.985  2.993 -0.008  1.143      4309488        2.38   99.6 46368

   20 Perfluorononanoic acid

463.00 > 419.00  2.985  2.994 -0.009  1.000        40979      0.0237   94.7   116

463.00 > 169.00  2.993  2.994 -0.001  1.003         9900  4.14(1.90-5.69)   94.7   264

D  19 13C5 PFNA

468.00 > 423.00  2.985  2.994 -0.009  1.143      4437613        2.49   99.8 46977

   17 Perfluorooctane sulfonic acid M

499.00 > 80.00  2.985  2.994 -0.009  1.000        43586      0.0233    101   207

499.00 > 99.00  2.993  2.994 -0.001  1.003         9648  4.52(2.31-6.93)    101   120 M

D  26 M2-8:2FTS

529.00 > 81.00  3.342  3.343 -0.001  1.280      1413990        2.41    101 20852

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.342  3.344 -0.002  1.000        16136      0.0221   92.4   585

D  23 13C2 PFDA

515.00 > 470.00  3.350  3.356 -0.006  1.283      3730433        2.47   99.0 44485

   24 Perfluorodecanoic acid

513.00 > 469.00  3.350  3.356 -0.006  1.000        35837      0.0245   97.9   147

513.00 > 169.00  3.357  3.356  0.001  1.002         5648  6.35(2.36-7.09)   97.9   245

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.000        56258      0.0245   98.2  1514

D  21 13C8 FOSA

506.00 > 78.00  3.357  3.359 -0.002  1.286      6117373        2.51    100 30244

D  27 d3-NMeFOSAA

573.00 > 419.00  3.510  3.511 -0.001  1.344      2055648        2.56    102 20325

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.510  3.515 -0.005  1.000        19259      0.0224   89.5   154

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.665  3.667 -0.002  1.000        28427      0.0249    103  1457

599.00 > 99.00  3.665  3.667 -0.002  1.000         7743  3.67(1.39-4.16)    103   392

D  32 d5-NEtFOSAA

589.00 > 419.00  3.673  3.677 -0.004  1.407      1991458        2.55    102 10829
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Report Date: 04-Dec-2017 19:07:14 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.682  3.685 -0.003  1.000        34900      0.0296    119   157

563.00 > 169.00  3.682  3.685 -0.003  1.000         6920  5.04(0.00-0.00)    119   690

D  30 13C2 PFUnA

565.00 > 520.00  3.682  3.685 -0.003  1.410      2993069        2.58    103 29275

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.682  3.685 -0.003  1.002        15751      0.0210   84.0   261

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.477      1670992        2.37   94.9  3791

   35 MeFOSA

512.00 > 169.00  3.867  3.865  0.002  1.003        14087      0.0221   88.3   525

D  36 13C2 PFDoA

615.00 > 570.00  3.974  3.979 -0.005  1.522      3259539        2.52    101 30848

   37 Perfluorododecanoic acid

613.00 > 569.00  3.983  3.982  0.001  1.002        31534      0.0245   98.0  64.5

613.00 > 169.00  3.974  3.982 -0.008  1.000         7102  4.44(2.13-6.40)   98.0   351

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.046  4.048 -0.002  1.549      1519293        2.32   92.6  4418

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.053  4.056 -0.003  1.002        13553      0.0212   85.0   663

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.244  4.243  0.001  1.000        32459      0.0238   95.3  68.1

663.00 > 169.00  4.235  4.243 -0.008  0.998         8805  3.69(1.25-3.76)   95.3   430

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.473  4.481 -0.008  1.000        10836      0.0275    110   486

713.00 > 219.00  4.473  4.481 -0.008  1.000         7431  1.46(0.71-2.13)    110   337

D  43 13C2-PFTeDA

715.00 > 670.00  4.473  4.481 -0.008  1.713      3883886        2.58    103 29011

D  44 13C2-PFHxDA

815.00 > 770.00  4.887  4.892 -0.005  1.871      6528514        2.62    105 24185

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.896  4.894  0.002  1.002       106142      0.0234   93.6  66.1

813.00 > 169.00  4.887  4.894 -0.007  1.000        19751  5.37(2.86-8.58)   93.6   560

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.240  5.242 -0.002  1.000        58698      0.0235   94.1  13.5

913.00 > 169.00  5.240  5.242 -0.002  1.000         8199  7.16(0.00-0.00)   94.1   117

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

LCPFC_LL1_00002 Amount Added:   1.00 Units: mL
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Report Date: 04-Dec-2017 19:07:14 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Injection Date: 04-Dec-2017 15:48:59 Instrument ID: A8_N

Lims ID: IC L1 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 10 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

D   1 13C4 PFBA
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    2 Perfluorobutyric acid
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS

0.6 1.2 1.8 2.4
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
)

Exp1:m/z 301.90 > 83.00:Moving5PtAverage_x3
  
1

.6
7

9

    5 Perfluorobutanesulfonic acid
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA

1.1 1.4 1.7 2.0 2.3 2.6
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 315.00 > 270.00:Moving5PtAverage_x

  
1

.9
2

3

D   9 13C4-PFHpA
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Report Date: 04-Dec-2017 19:07:14 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

   10 Perfluoroheptanoic acid (M)
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   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid

1.5 1.8 2.1 2.4 2.7 3.0
Min

0

3

6

9

12

15

18

21

Y
 (

 X
1

0
0

0
)

Exp1:m/z 399.00 > 80.00:Moving5PtAverage_x3

  
2

.2
6

9

    8 Perfluorohexanesulfonic acid
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D  11 18O2 PFHxS
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D  12 M2-6:2FTS
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   13 Sodium 1H,1H,2H,2H-perfluorooctane

2.1 2.4 2.7 3.0
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
)

Exp1:m/z 427.00 > 407.00:Moving5PtAverage_x

  
2

.6
0

4

D  14 13C4 PFOA
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*  62 13C2-PFOA
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   15 Perfluorooctanoic acid
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   15 Perfluorooctanoic acid
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   16 Perfluoroheptanesulfonic Acid
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

   16 Perfluoroheptanesulfonic Acid
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   17 Perfluorooctane sulfonic acid
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D  26 M2-8:2FTS
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   25 Sodium 1H,1H,2H,2H-perfluorodecane

2.9 3.2 3.5
Min

0

9

18

27

36

45

54

63
Y

 (
 X

1
0

0
)

Exp1:m/z 527.00 > 507.00:Moving5PtAverage_x

  
3

.3
4

2

D  23 13C2 PFDA
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   22 Perfluorooctane Sulfonamide
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D  27 d3-NMeFOSAA
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   28 N-methyl perfluorooctane sulfonami
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D  32 d5-NEtFOSAA
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   31 Perfluoroundecanoic acid
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D  30 13C2 PFUnA
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   33 N-ethyl perfluorooctane sulfonamid
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D  34 d-N-MeFOSA-M
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   35 MeFOSA
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D  36 13C2 PFDoA
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   37 Perfluorododecanoic acid
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D  38 d-N-EtFOSA-M
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   39 N-ethylperfluoro-1-octanesulfonami
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   41 Perfluorotridecanoic acid
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   42 Perfluorotetradecanoic acid
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D  43 13C2-PFTeDA
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   45 Perfluorohexadecanoic acid
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   45 Perfluorohexadecanoic acid
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   46 Perfluorooctadecanoic acid
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Injection Date: 04-Dec-2017 15:48:59 Instrument ID: A8_N

Lims ID: IC L1 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 10 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   10 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1

Processing Integration Results

RT:   2.25

Area: 79525

Amount:    0.030931

Amount Units: ng/ml
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Manual Integration Results

RT:   2.25

Area: 58223

Amount:    0.025097

Amount Units: ng/ml
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Reviewer: phomsophat, 04-Dec-2017 16:24:09

Audit Action: Manually Integrated Audit Reason: Baseline
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_002.d

Injection Date: 04-Dec-2017 15:48:59 Instrument ID: A8_N

Lims ID: IC L1 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 10 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 2

Processing Integration Results

RT:   2.99

Area: 12476

Amount:    0.023232

Amount Units: ng/ml
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Manual Integration Results

RT:   2.99

Area: 9648

Amount:    0.023323

Amount Units: ng/ml
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Reviewer: phomsophat, 04-Dec-2017 16:28:06

Audit Action: Manually Integrated Audit Reason: Baseline
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_003.d

Lims ID: IC L2 Full               

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 04-Dec-2017 15:56:51 ALS Bottle#: 11 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L2-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:17 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:20:07

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.535      9035119        2.44   97.6 62952

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.004       170852      0.0520    104  49.2

D   3 13C5-PFPeA

267.90 > 223.00  1.649  1.646  0.003  0.631      5606439        2.43   97.1 66862

    4 Perfluoropentanoic acid M

262.90 > 219.00  1.649  1.648  0.001  1.000       135542      0.0519    104  66.8 M

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.643       105293        2.19   94.3  2762

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000       160661      0.0466    105   879

298.90 > 99.00  1.681  1.682 -0.001  1.000        66235  2.43(1.25-3.74)    105   637

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.888  1.887  0.001  1.000        37173      0.0460   98.6  1652

    6 Perfluorohexanoic acid

313.00 > 269.00  1.925  1.923  0.002  1.000       129172      0.0536    107   262

313.00 > 119.00  1.925  1.923  0.002  1.000        12113  10.66(5.03-15.10)    107   206

D   7 13C2 PFHxA

315.00 > 270.00  1.925  1.924  0.001  0.736      5898473        2.49   99.5 58568

D   9 13C4-PFHpA

367.00 > 322.00  2.250  2.254 -0.004  0.861      5741019        2.49   99.5 52619

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.250  2.255 -0.005  1.000       125602      0.0526    105   155

363.00 > 169.00  2.250  2.255 -0.005  1.000        47232  2.66(1.13-3.40)    105   487

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.271  2.269  0.002  1.000       148090      0.0478    105   360

399.00 > 99.00  2.271  2.269  0.002  1.000        47127  3.14(1.50-4.49)    105   231
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.271  2.271 0.0  0.869      6883037        2.38    101 57137

D  12 M2-6:2FTS

429.00 > 81.00  2.606  2.605  0.001  0.997      1763243        2.28   95.9 36723

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.606  2.605  0.001  1.000        68964      0.0551    116  1867

D  14 13C4 PFOA

417.00 > 372.00  2.613  2.618 -0.005  1.000      6331644        2.48   99.2 73788

*  62 13C2-PFOA

415.00 > 370.00  2.613  2.619 -0.006      6215248        2.50 51506

   15 Perfluorooctanoic acid

413.00 > 369.00  2.621  2.621 0.0  1.003       140133      0.0519    104  71.4

413.00 > 169.00  2.621  2.621 0.0  1.003        76385  1.83(0.84-2.52)    104   590

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000       114362      0.0484    102  3007

449.00 > 99.00  2.621  2.626 -0.005  0.997        33689  3.39(1.94-5.82)    102   982

D  18 13C4 PFOS

503.00 > 80.00  2.988  2.993 -0.005  1.143      4341775        2.31   96.7 43304

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.995  2.994  0.001  1.003        85637      0.0455   98.0   437

499.00 > 99.00  2.995  2.994  0.001  1.003        20498  4.18(2.31-6.93)   98.0   259

D  19 13C5 PFNA

468.00 > 423.00  2.995  2.994  0.001  1.146      4601234        2.49   99.7 43297

   20 Perfluorononanoic acid

463.00 > 419.00  2.995  2.994  0.001  1.000        93375      0.0520    104   265

463.00 > 169.00  2.988  2.994 -0.006  0.997        21633  4.32(1.90-5.69)    104   578

D  26 M2-8:2FTS

529.00 > 81.00  3.344  3.343  0.001  1.279      1479516        2.43    101 28546

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.344  3.344 0.0  1.000        36430      0.0478   99.7  1122

   24 Perfluorodecanoic acid

513.00 > 469.00  3.351  3.356 -0.005  1.000        81056      0.0547    109   298

513.00 > 169.00  3.351  3.356 -0.005  1.000        11637  6.97(2.36-7.09)    109   379

D  23 13C2 PFDA

515.00 > 470.00  3.351  3.356 -0.005  1.282      3777541        2.42   96.6 33907

D  21 13C8 FOSA

506.00 > 78.00  3.359  3.359 0.0  1.285      6234029        2.47   98.6 27836

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.359  3.359 0.0  1.000       122931      0.0526    105  4345

D  27 d3-NMeFOSAA

573.00 > 419.00  3.512  3.511  0.001  1.344      2062096        2.47   98.9 28194

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.512  3.515 -0.003  1.000        45355      0.0525    105   354

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.668  3.667  0.001  1.000        56374      0.0491    102  2501

599.00 > 99.00  3.668  3.667  0.001  1.000        17909  3.15(1.39-4.16)    102   763

D  32 d5-NEtFOSAA

589.00 > 419.00  3.675  3.677 -0.002  1.406      2113821        2.61    104  9755
Page 688 of 897



Report Date: 04-Dec-2017 19:07:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_003.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.684  3.685 -0.001  1.002        38708      0.0486   97.2   539

D  30 13C2 PFUnA

565.00 > 520.00  3.684  3.685 -0.001  1.410      3075279        2.55    102 32967

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.684  3.685 -0.001  1.000        60297      0.0498   99.7   300

563.00 > 169.00  3.684  3.685 -0.001  1.000        12524  4.81(0.00-0.00)   99.7   886

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.859  3.856  0.003  1.477      1758684        2.41   96.3  4615

   35 MeFOSA

512.00 > 169.00  3.870  3.865  0.005  1.003        28360      0.0422   84.5   898

D  36 13C2 PFDoA

615.00 > 570.00  3.977  3.979 -0.002  1.522      3378244        2.52    101 29777

   37 Perfluorododecanoic acid

613.00 > 569.00  3.977  3.982 -0.005  1.000        71281      0.0534    107   126

613.00 > 169.00  3.977  3.982 -0.005  1.000        17531  4.07(2.13-6.40)    107  1079

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.049  4.048  0.001  1.549      1620984        2.38   95.3  3879

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.056  4.056 0.0  1.002        37225      0.0547    109  1140

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.239  4.243 -0.004  1.000        73202      0.0518    104   172

663.00 > 169.00  4.239  4.243 -0.004  1.000        22165  3.30(1.25-3.76)    104   836

D  43 13C2-PFTeDA

715.00 > 670.00  4.476  4.481 -0.005  1.713      3892459        2.49   99.7 26803

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.476  4.481 -0.005  1.000        19806      0.0501    100   591

713.00 > 219.00  4.476  4.481 -0.005  1.000        14424  1.37(0.71-2.13)    100   875

D  44 13C2-PFHxDA

815.00 > 770.00  4.888  4.892 -0.004  1.870      6217463        2.41   96.2 19873

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.888  4.894 -0.006  1.000       169723      0.0559    112   110

813.00 > 169.00  4.888  4.894 -0.006  1.000        29186  5.82(2.86-8.58)    112   854

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.241  5.242 -0.001  1.000       129959      0.0547    109  29.2

913.00 > 169.00  5.241  5.242 -0.001  1.000        15417  8.43(0.00-0.00)    109   208

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

LCPFC_LL2_00002 Amount Added:   1.00 Units: mL
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Injection Date: 04-Dec-2017 15:56:51 Instrument ID: A8_N

Lims ID: IC L2 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 11 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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   10 Perfluoroheptanoic acid
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   16 Perfluoroheptanesulfonic Acid

2.1 2.4 2.7 3.0
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
)

Exp1:m/z 449.00 > 99.00:Moving5PtAverage_x3

  
2

.6
2

1

D  18 13C4 PFOS

2.2 2.5 2.8 3.1 3.4 3.7
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 503.00 > 80.00:Moving5PtAverage_x3

  
2

.9
8

8

   17 Perfluorooctane sulfonic acid

1.7 2.3 2.9 3.5 4.1
Min

0

4

8

12

16

20

24

Y
 (

 X
1

0
0

0
)

Exp1:m/z 499.00 > 80.00:Moving5PtAverage_x3

  
2

.9
9

5

   17 Perfluorooctane sulfonic acid

2.1 2.4 2.7 3.0 3.3 3.6 3.9
Min

0

8

16

24

32

40

48

56

Y
 (

 X
1

0
0

)

Exp1:m/z 499.00 > 99.00:Moving5PtAverage_x3

  
2

.9
9

5

D  19 13C5 PFNA

2.3 2.6 2.9 3.2 3.5
Min

0

2

4

6

8

10

12

14

16
Y

 (
 X

1
0

0
0

0
0

)
Exp1:m/z 468.00 > 423.00:Moving5PtAverage_x

  
2

.9
9

5

   20 Perfluorononanoic acid

2.5 2.8 3.1 3.4
Min

0

5

10

15

20

25

30

Y
 (

 X
1

0
0

0
)

Exp1:m/z 463.00 > 419.00:Moving5PtAverage_x

  
2

.9
9

5

   20 Perfluorononanoic acid

2.6 2.9 3.2
Min

0

11

22

33

44

55

66

77

Y
 (

 X
1

0
0

)

Exp1:m/z 463.00 > 169.00:Moving5PtAverage_x

  
2

.9
8

8

D  26 M2-8:2FTS

2.7 3.0 3.3 3.6 3.9
Min

0

8

16

24

32

40

48

56

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 529.00 > 81.00:Moving5PtAverage_x3

  
3

.3
4

4

   25 Sodium 1H,1H,2H,2H-perfluorodecane

2.9 3.2 3.5
Min

0

2

4

6

8

10

12

14
Y

 (
 X

1
0

0
0

)

Exp1:m/z 527.00 > 507.00:Moving5PtAverage_x

  
3

.3
4

4

   24 Perfluorodecanoic acid

2.8 3.1 3.4 3.7
Min

0

5

10

15

20

25

30

Y
 (

 X
1

0
0

0
)

Exp1:m/z 513.00 > 469.00:Moving5PtAverage_x

  
3

.3
5

1

   24 Perfluorodecanoic acid

2.9 3.2 3.5
Min

0

7

14

21

28

35

42

49

Y
 (

 X
1

0
0

)

Exp1:m/z 513.00 > 169.00:Moving5PtAverage_x

  
3

.3
5

1

D  23 13C2 PFDA

2.6 2.9 3.2 3.5 3.8 4.1
Min

0

2

4

6

8

10

12

14

16

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 515.00 > 470.00:Moving5PtAverage_x

  
3

.3
5

1

Page 692 of 897



Report Date: 04-Dec-2017 19:07:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_003.d

D  21 13C8 FOSA

2.7 3.0 3.3 3.6 3.9
Min

0

3

6

9

12

15

18

21

24

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 506.00 > 78.00:Moving5PtAverage_x3

  
3

.3
5

9

   22 Perfluorooctane Sulfonamide

2.8 3.1 3.4 3.7
Min

0

6

12

18

24

30

36

42

48

Y
 (

 X
1

0
0

0
)

Exp1:m/z 498.00 > 78.00:Moving5PtAverage_x3

  
3

.3
5

9

D  27 d3-NMeFOSAA

2.7 3.0 3.3 3.6 3.9 4.2
Min

0

11

22

33

44

55

66

77

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 573.00 > 419.00:Moving5PtAverage_x

  
3

.5
1

2

   28 N-methyl perfluorooctane sulfonami

3.0 3.3 3.6 3.9
Min

0

3

6

9

12

15

18

21

Y
 (

 X
1

0
0

0
)

Exp1:m/z 570.00 > 419.00:Moving5PtAverage_x

  
3

.5
1

2

   29 Perfluorodecane Sulfonic acid

3.2 3.5 3.8 4.1
Min

0

4

8

12

16

20

24

28
Y

 (
 X

1
0

0
0

)
Exp1:m/z 599.00 > 80.00:Moving5PtAverage_x3

  
3

.6
6

8

   29 Perfluorodecane Sulfonic acid

3.2 3.5 3.8 4.1
Min

0

10

20

30

40

50

60

70

Y
 (

 X
1

0
0

)

Exp1:m/z 599.00 > 99.00:Moving5PtAverage_x3

  
3

.6
6

8

D  32 d5-NEtFOSAA

3.0 3.3 3.6 3.9 4.2
Min

0

10

20

30

40

50

60

70

80

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 589.00 > 419.00:Moving5PtAverage_x

  
3

.6
7

5

   33 N-ethyl perfluorooctane sulfonamid

3.2 3.5 3.8 4.1
Min

0

3

6

9

12

15

Y
 (

 X
1

0
0

0
)

Exp1:m/z 584.00 > 419.00:Moving5PtAverage_x

  
3

.6
8

4

D  30 13C2 PFUnA

2.8 3.1 3.4 3.7 4.0 4.3
Min

0

2

4

6

8

10

12
Y

 (
 X

1
0

0
0

0
0

)

Exp1:m/z 565.00 > 520.00:Moving5PtAverage_x

  
3

.6
8

4

   31 Perfluoroundecanoic acid

3.2 3.5 3.8 4.1
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
)

Exp1:m/z 563.00 > 519.00:Moving5PtAverage_x

  
3

.6
8

4

   31 Perfluoroundecanoic acid

3.3 3.6 3.9
Min

0

7

14

21

28

35

42

49

56

Y
 (

 X
1

0
0

)

Exp1:m/z 563.00 > 169.00:Moving5PtAverage_x

  
3

.6
8

4

D  34 d-N-MeFOSA-M

3.0 3.3 3.6 3.9 4.2 4.5
Min

0

10

20

30

40

50

60

70

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 515.00 > 169.00:Moving5PtAverage_x

  
3

.8
5

9

Page 693 of 897



Report Date: 04-Dec-2017 19:07:18 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_003.d

   35 MeFOSA

3.4 3.7 4.0 4.3
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
)

Exp1:m/z 512.00 > 169.00:Moving5PtAverage_x

  
3

.8
7

0

D  36 13C2 PFDoA

3.2 3.5 3.8 4.1 4.4
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 615.00 > 570.00:Moving5PtAverage_x

  
3

.9
7

7

   37 Perfluorododecanoic acid

3.5 3.8 4.1 4.4
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
)

Exp1:m/z 613.00 > 569.00:Moving5PtAverage_x

  
3

.9
7

7

   37 Perfluorododecanoic acid

3.5 3.8 4.1 4.4
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
0

)

Exp1:m/z 613.00 > 169.00:Moving5PtAverage_x

  
3

.9
7

7

D  38 d-N-EtFOSA-M

3.3 3.6 3.9 4.2 4.5 4.8
Min

0

9

18

27

36

45

54

63

72
Y

 (
 X

1
0

0
0

0
)

Exp1:m/z 531.00 > 169.00:Moving5PtAverage_x

  
4

.0
4

9

   39 N-ethylperfluoro-1-octanesulfonami

3.5 3.8 4.1 4.4
Min

0

3

6

9

12

15

Y
 (

 X
1

0
0

0
)

Exp1:m/z 526.00 > 169.00:Moving5PtAverage_x

  
4

.0
5

6

   41 Perfluorotridecanoic acid
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D  43 13C2-PFTeDA
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   42 Perfluorotetradecanoic acid
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   45 Perfluorohexadecanoic acid
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_003.d

Injection Date: 04-Dec-2017 15:56:51 Instrument ID: A8_N

Lims ID: IC L2 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 11 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    4 Perfluoropentanoic acid, CAS: 2706-90-3
Signal: 1

Processing Integration Results

RT:   1.65

Area: 147459

Amount:    0.051693

Amount Units: ng/ml
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Manual Integration Results
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Area: 135542

Amount:    0.051938

Amount Units: ng/ml
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Reviewer: phomsophat, 04-Dec-2017 16:27:27

Audit Action: Manually Integrated Audit Reason: Baseline
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_004.d

Lims ID: IC L3 Full               

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 04-Dec-2017 16:04:42 ALS Bottle#: 12 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L3-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:21 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:24:32

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.534      8944246        2.40   96.1 67461

    2 Perfluorobutyric acid

212.90 > 169.00  1.399  1.402 -0.003  1.000       829578      0.2552    102   253

D   3 13C5-PFPeA

267.90 > 223.00  1.641  1.646 -0.005  0.626      5505317        2.37   94.9 58192

    4 Perfluoropentanoic acid

262.90 > 219.00  1.648  1.648 0.0  1.005       657858      0.2567    103   342

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.641       110295        2.28   98.3  3418

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000       825020      0.2285    103  4246

298.90 > 99.00  1.681  1.682 -0.001  1.000       343469  2.40(1.25-3.74)    103  3375

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.887  1.887 0.0  1.000       198045      0.2348    101 12112

    6 Perfluorohexanoic acid

313.00 > 269.00  1.924  1.923  0.001  1.000       610997      0.2580    103  1328

313.00 > 119.00  1.924  1.923  0.001  1.000        58798  10.39(5.03-15.10)    103  1056

D   7 13C2 PFHxA

315.00 > 270.00  1.924  1.924 0.0  0.734      5799143        2.43   97.3 57078

D   9 13C4-PFHpA

367.00 > 322.00  2.250  2.254 -0.004  0.858      5753355        2.48   99.2 51976

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.260  2.255  0.005  1.005       599255      0.2506    100   759

363.00 > 169.00  2.260  2.255  0.005  1.005       241187  2.48(1.13-3.40)    100  2283

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.270  2.269  0.001  1.000       666375      0.2254   99.1  1576

399.00 > 99.00  2.270  2.269  0.001  1.000       237496  2.81(1.50-4.49)   99.1  1129
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_004.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.270  2.271 -0.001  0.866      6574606        2.26   95.7 66086

D  12 M2-6:2FTS

429.00 > 81.00  2.606  2.605  0.001  0.994      1841567        2.37   99.7 43240

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.606  2.605  0.001  1.000       319592      0.2445    103  9823

D  14 13C4 PFOA

417.00 > 372.00  2.620  2.618  0.002  1.000      6384245        2.49   99.5 65274

*  62 13C2-PFOA

415.00 > 370.00  2.620  2.619  0.001      6248752        2.50 66288

   15 Perfluorooctanoic acid

413.00 > 369.00  2.620  2.621 -0.001  1.000       693749      0.2547    102   341

413.00 > 169.00  2.620  2.621 -0.001  1.000       360287  1.93(0.84-2.52)    102  2724

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000       576767      0.2418    102 12041

449.00 > 99.00  2.628  2.626  0.002  1.000       155326  3.71(1.94-5.82)    102  5202

D  18 13C4 PFOS

503.00 > 80.00  2.995  2.993  0.002  1.143      4380920        2.32   97.1 43523

   20 Perfluorononanoic acid

463.00 > 419.00  2.995  2.994  0.001  1.000       448913      0.2503    100  1437

463.00 > 169.00  2.995  2.994  0.001  1.000       109669  4.09(1.90-5.69)    100  2967

D  19 13C5 PFNA

468.00 > 423.00  2.995  2.994  0.001  1.143      4600032        2.48   99.2 42094

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.995  2.994  0.001  1.000       456586      0.2403    104  2478

499.00 > 99.00  2.995  2.994  0.001  1.000       104640  4.36(2.31-6.93)    104  2175

D  26 M2-8:2FTS

529.00 > 81.00  3.343  3.343 0.0  1.276      1404384        2.29   95.8 23109

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.351  3.344  0.007  1.002       186494      0.2576    108  4224

D  23 13C2 PFDA

515.00 > 470.00  3.359  3.356  0.003  1.282      3816836        2.43   97.1 34569

   24 Perfluorodecanoic acid

513.00 > 469.00  3.359  3.356  0.003  1.000       389843      0.2603    104  1570

513.00 > 169.00  3.359  3.356  0.003  1.000        69569  5.60(2.36-7.09)    104  1377

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.359  3.359 0.0  1.000       614374      0.2645    106 10775

D  21 13C8 FOSA

506.00 > 78.00  3.359  3.359 0.0  1.282      6199614        2.44   97.5 39976

D  27 d3-NMeFOSAA

573.00 > 419.00  3.511  3.511 0.0  1.340      1998907        2.38   95.3 41434

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.519  3.515  0.004  1.002       209556      0.2503    100  1607

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.667  3.667 0.0  1.000       288079      0.2485    103 10543

599.00 > 99.00  3.667  3.667 0.0  1.000        99849  2.89(1.39-4.16)    103  6404

D  32 d5-NEtFOSAA

589.00 > 419.00  3.675  3.677 -0.002  1.402      2035321        2.50   99.9 12053
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_004.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.684  3.685 -0.001  1.000       291297      0.2442   97.7  1221

563.00 > 169.00  3.684  3.685 -0.001  1.000        68705  4.24(0.00-0.00)   97.7  4722

D  30 13C2 PFUnA

565.00 > 520.00  3.684  3.685 -0.001  1.406      3032542        2.50    100 32477

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.684  3.685 -0.001  1.002       201644      0.2630    105  3204

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.858  3.856  0.002  1.472      1667869        2.27   90.8  3864

   35 MeFOSA

512.00 > 169.00  3.858  3.865 -0.007  1.000       174245      0.2736    109  2914

D  36 13C2 PFDoA

615.00 > 570.00  3.976  3.979 -0.003  1.517      3313277        2.46   98.3 41090

   37 Perfluorododecanoic acid

613.00 > 569.00  3.985  3.982  0.003  1.002       326739      0.2497   99.9   697

613.00 > 169.00  3.976  3.982 -0.006  1.000        84064  3.89(2.13-6.40)   99.9  3287

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.048  4.048 0.0  1.545      1603127        2.34   93.8  3488

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.056  4.056 0.0  1.002       177846      0.2641    106  2896

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.239  4.243 -0.004  1.000       373509      0.2697    108   859

663.00 > 169.00  4.239  4.243 -0.004  1.000       111691  3.34(1.25-3.76)    108  4344

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.476  4.481 -0.005  1.000        98348      0.2291   91.6  3534

713.00 > 219.00  4.476  4.481 -0.005  1.000        67165  1.46(0.71-2.13)   91.6  3037

D  43 13C2-PFTeDA

715.00 > 670.00  4.476  4.481 -0.005  1.708      4230459        2.69    108 28271

D  44 13C2-PFHxDA

815.00 > 770.00  4.888  4.892 -0.004  1.865      6294517        2.42   96.9 19042

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.897  4.894  0.003  1.002       614444      0.2627    105   386

813.00 > 169.00  4.897  4.894  0.003  1.002       115660  5.31(2.86-8.58)    105  2631

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.241  5.242 -0.001  1.000       631858      0.2626    105   140

913.00 > 169.00  5.241  5.242 -0.001  1.000        82405  7.67(0.00-0.00)    105   877

Reagents:

LCPFC_LL3_00002 Amount Added:   1.00 Units: mL
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_004.d

Injection Date: 04-Dec-2017 16:04:42 Instrument ID: A8_N

Lims ID: IC L3 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 12 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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    2 Perfluorobutyric acid
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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D   9 13C4-PFHpA
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   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid
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D  11 18O2 PFHxS
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_005.d

Lims ID: IC L4 Full               

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 04-Dec-2017 16:12:34 ALS Bottle#: 13 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L4-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:24 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:25:27

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.400  1.401 -0.001  0.534      8693983        2.52    101 51885

    2 Perfluorobutyric acid

212.90 > 169.00  1.400  1.402 -0.002  1.000      3250007        1.03    103   936

D   3 13C5-PFPeA

267.90 > 223.00  1.643  1.646 -0.003  0.626      5486176        2.55    102 69362

    4 Perfluoropentanoic acid

262.90 > 219.00  1.651  1.648  0.003  1.005      2521773      0.9875   98.7  1456

D  47 13C3-PFBS

301.90 > 83.00  1.683  1.681  0.002  0.641       102481        2.29   98.5  2343

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.683  1.682  0.001  1.000      3225845      0.9615    109 15676

298.90 > 99.00  1.683  1.682  0.001  1.000      1288231  2.50(1.25-3.74)    109 12926

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.890  1.887  0.003  1.000       749506        0.99    106 35197

    6 Perfluorohexanoic acid

313.00 > 269.00  1.927  1.923  0.004  1.000      2220279      0.9602   96.0  4244

313.00 > 119.00  1.927  1.923  0.004  1.000       209989  10.57(5.03-15.10)   96.0  4076

D   7 13C2 PFHxA

315.00 > 270.00  1.927  1.924  0.003  0.734      5662531        2.56    102 47077

D   9 13C4-PFHpA

367.00 > 322.00  2.253  2.254 -0.001  0.859      5579165        2.59    104 45231

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.253  2.255 -0.002  1.000      2334058        1.01    101  3024

363.00 > 169.00  2.253  2.255 -0.002  1.000       908336  2.57(1.13-3.40)    101  8999

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.264  2.269 -0.005  0.995      2575397      0.8642   95.0  5542

399.00 > 99.00  2.264  2.269 -0.005  0.995       866199  2.97(1.50-4.49)   95.0  4011
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.274  2.271  0.003  0.867      6627522        2.46    104 46779

D  12 M2-6:2FTS

429.00 > 81.00  2.602  2.605 -0.003  0.992      1645515        2.28   96.0 37497

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.602  2.605 -0.003  1.000      1043721      0.8935   94.2 26479

D  14 13C4 PFOA

417.00 > 372.00  2.616  2.618 -0.002  0.997      6081734        2.55    102 53008

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      5795585        2.50 45739

   15 Perfluorooctanoic acid

413.00 > 369.00  2.624  2.621  0.003  1.003      2591017        1.00   99.9  1321

413.00 > 169.00  2.624  2.621  0.003  1.003      1395861  1.86(0.84-2.52)   99.9  8959

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.631  2.626  0.005  1.000      2280426      0.9687    102 30906

449.00 > 99.00  2.631  2.626  0.005  1.000       609029  3.74(1.94-5.82)    102 13744

D  18 13C4 PFOS

503.00 > 80.00  3.000  2.993  0.007  1.143      4323332        2.47    103 35327

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  3.000  2.994  0.006  1.000      1729608      0.9225   99.4  7361

499.00 > 99.00  3.000  2.994  0.006  1.000       405992  4.26(2.31-6.93)   99.4  8226

D  19 13C5 PFNA

468.00 > 423.00  3.000  2.994  0.006  1.143      4401513        2.56    102 47110

   20 Perfluorononanoic acid

463.00 > 419.00  3.000  2.994  0.006  1.000      1753950        1.02    102  5258

463.00 > 169.00  3.000  2.994  0.006  1.000       430469  4.07(1.90-5.69)    102 16974

D  26 M2-8:2FTS

529.00 > 81.00  3.347  3.343  0.004  1.276      1371577        2.41    101 28715

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.347  3.344  0.003  1.000       677314      0.9580    100 15345

   24 Perfluorodecanoic acid

513.00 > 469.00  3.362  3.356  0.006  1.000      1468220      0.9828   98.3  4935

513.00 > 169.00  3.362  3.356  0.006  1.000       273531  5.37(2.36-7.09)   98.3  2013

D  23 13C2 PFDA

515.00 > 470.00  3.362  3.356  0.006  1.282      3807504        2.61    104 41484

D  21 13C8 FOSA

506.00 > 78.00  3.362  3.359  0.003  1.282      6025486        2.56    102 32245

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.362  3.359  0.003  1.000      2422346        1.07    107 21965

D  27 d3-NMeFOSAA

573.00 > 419.00  3.515  3.511  0.004  1.340      1970435        2.53    101 27446

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.515  3.515 0.0  1.000       813999      0.9862   98.6  5427

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.671  3.667  0.004  1.000      1091162      0.9539   99.0 27310

599.00 > 99.00  3.671  3.667  0.004  1.000       364367  2.99(1.39-4.16)   99.0 15197

D  32 d5-NEtFOSAA

589.00 > 419.00  3.680  3.677  0.003  1.403      2007076        2.65    106 10999
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.689  3.685  0.004  1.002       762806        1.01    101  9635

D  30 13C2 PFUnA

565.00 > 520.00  3.689  3.685  0.004  1.406      2900047        2.58    103 33442

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.689  3.685  0.004  1.000      1066672      0.9351   93.5  4926

563.00 > 169.00  3.689  3.685  0.004  1.000       239569  4.45(0.00-0.00)   93.5 11024

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.854  3.856 -0.002  1.469      1655616        2.43   97.2  3819

   35 MeFOSA

512.00 > 169.00  3.865  3.865 0.0  1.003       670337        1.06    106  2764

D  36 13C2 PFDoA

615.00 > 570.00  3.981  3.979  0.002  1.517      3179371        2.54    102 38315

   37 Perfluorododecanoic acid

613.00 > 569.00  3.981  3.982 -0.001  1.000      1269740        1.01    101  2775

613.00 > 169.00  3.981  3.982 -0.001  1.000       305298  4.16(2.13-6.40)    101 14474

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.052  4.048  0.004  1.544      1587546        2.50    100  3552

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.060  4.056  0.004  1.002       661598        0.99   99.2  3377

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.243  4.243 0.0  1.000      1378400        1.04    104  3642

663.00 > 169.00  4.243  4.243 0.0  1.000       442611  3.11(1.25-3.76)    104 17296

D  43 13C2-PFTeDA

715.00 > 670.00  4.486  4.481  0.005  1.710      3764283        2.58    103 25501

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.486  4.481  0.005  1.000       354521      0.9280   92.8 10372

713.00 > 219.00  4.472  4.481 -0.009  0.997       259232  1.37(0.71-2.13)   92.8  9256

D  44 13C2-PFHxDA

815.00 > 770.00  4.895  4.892  0.003  1.866      6361239        2.64    106 20712

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.895  4.894  0.001  1.000      2214468        1.00  100.0  1125

813.00 > 169.00  4.895  4.894  0.001  1.000       416649  5.31(2.86-8.58)  100.0  6322

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.246  5.242  0.004  1.000      2508373        1.03    103   515

913.00 > 169.00  5.239  5.242 -0.003  0.999       319225  7.86(0.00-0.00)    103  2005

Reagents:

LCPFC_LL4_00002 Amount Added:   1.00 Units: mL
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Injection Date: 04-Dec-2017 16:12:34 Instrument ID: A8_N

Lims ID: IC L4 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 13 Worklist Smp#: 5

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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   10 Perfluoroheptanoic acid
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Report Date: 04-Dec-2017 19:07:29 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_006.d

Lims ID: IC L5 Full               

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 04-Dec-2017 16:20:25 ALS Bottle#: 14 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L5-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:28 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:49:38

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.535      8660817        2.39   95.4 54989

    2 Perfluorobutyric acid

212.90 > 169.00  1.399  1.402 -0.003  1.000      8103624        2.57    103  2170

D   3 13C5-PFPeA

267.90 > 223.00  1.648  1.646  0.002  0.631      5438586        2.40   96.1 46955

    4 Perfluoropentanoic acid

262.90 > 219.00  1.648  1.648 0.0  1.000      6221422        2.46   98.3  4024

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.643       103355        2.20   94.4  2317

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000      7915154        2.34    106 37091

298.90 > 99.00  1.681  1.682 -0.001  1.000      3353921  2.36(1.25-3.74)    106 25981

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.887  1.887 0.0  1.000      1818901        2.16   92.5 65990

    6 Perfluorohexanoic acid

313.00 > 269.00  1.925  1.923  0.002  1.000      5684235        2.57    103 14663

313.00 > 119.00  1.925  1.923  0.002  1.000       504858  11.26(5.03-15.10)    103 11075

D   7 13C2 PFHxA

315.00 > 270.00  1.925  1.924  0.001  0.736      5410683        2.33   93.0 63653

D   9 13C4-PFHpA

367.00 > 322.00  2.250  2.254 -0.004  0.861      5419539        2.40   95.8 54299

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.250  2.255 -0.005  1.000      5768119        2.56    102  7387

363.00 > 169.00  2.250  2.255 -0.005  1.000      2229145  2.59(1.13-3.40)    102 17487

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.271  2.269  0.002  1.000      6340167        2.20   96.7 12681

399.00 > 99.00  2.271  2.269  0.002  1.000      2100677  3.02(1.50-4.49)   96.7  8437
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.271  2.271 0.0  0.869      6409168        2.26   95.7 54756

D  12 M2-6:2FTS

429.00 > 81.00  2.606  2.605  0.001  0.997      1838871        2.42    102 36236

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.606  2.605  0.001  1.000      2781378        2.13   89.9 57277

D  14 13C4 PFOA

417.00 > 372.00  2.621  2.618  0.003  1.003      6195524        2.48   99.0 62969

*  62 13C2-PFOA

415.00 > 370.00  2.614  2.619 -0.005      6093812        2.50 61186

   15 Perfluorooctanoic acid

413.00 > 369.00  2.621  2.621 0.0  1.000      6486499        2.45   98.2  3326

413.00 > 169.00  2.621  2.621 0.0  1.000      3490087  1.86(0.84-2.52)   98.2 22102

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.621  2.626 -0.005  1.000      5792972        2.50    105 49558

449.00 > 99.00  2.621  2.626 -0.005  1.000      1538446  3.77(1.94-5.82)    105 25459

D  18 13C4 PFOS

503.00 > 80.00  2.989  2.993 -0.004  1.143      4248600        2.31   96.5 32903

   20 Perfluorononanoic acid

463.00 > 419.00  2.989  2.994 -0.005  1.000      4329674        2.54    102 10748

463.00 > 169.00  2.989  2.994 -0.005  1.000      1052076  4.12(1.90-5.69)    102 24836

D  19 13C5 PFNA

468.00 > 423.00  2.989  2.994 -0.005  1.143      4368620        2.41   96.6 41155

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.989  2.994 -0.005  1.000      4429145        2.40    104 18283

499.00 > 99.00  2.989  2.994 -0.005  1.000       958603  4.62(2.31-6.93)    104 13231

D  26 M2-8:2FTS

529.00 > 81.00  3.338  3.343 -0.005  1.277      1380175        2.31   96.5 24300

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.338  3.344 -0.006  1.000      1777969        2.50    104 36811

D  23 13C2 PFDA

515.00 > 470.00  3.353  3.356 -0.003  1.283      3698804        2.41   96.5 35678

   24 Perfluorodecanoic acid

513.00 > 469.00  3.353  3.356 -0.003  1.000      3580422        2.47   98.7 13989

513.00 > 169.00  3.353  3.356 -0.003  1.000       665742  5.38(2.36-7.09)   98.7  2257

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.353  3.359 -0.006  1.000      5901786        2.64    105 42073

D  21 13C8 FOSA

506.00 > 78.00  3.353  3.359 -0.006  1.283      5974226        2.41   96.4 34079

D  27 d3-NMeFOSAA

573.00 > 419.00  3.505  3.511 -0.006  1.341      1957557        2.39   95.7 22176

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.512  3.515 -0.003  1.002      2103368        2.57    103 11726

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.662  3.667 -0.005  1.000      2833055        2.52    105 45642

599.00 > 99.00  3.662  3.667 -0.005  1.000       926555  3.06(1.39-4.16)    105 26351

D  32 d5-NEtFOSAA

589.00 > 419.00  3.677  3.677 0.0  1.407      2028871        2.55    102 12012
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.677  3.685 -0.008  1.000      2840384        2.54    102 12549

563.00 > 169.00  3.685  3.685 0.0  1.002       577992  4.91(0.00-0.00)    102 22479

D  30 13C2 PFUnA

565.00 > 520.00  3.677  3.685 -0.008  1.407      2840864        2.41   96.2 30216

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.677  3.685 -0.008  1.000      1881492        2.46   98.5 19647

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.851  3.856 -0.005  1.473      1659925        2.32   92.7  4208

   35 MeFOSA

512.00 > 169.00  3.862  3.865 -0.003  1.003      1684839        2.66    106  3717

D  36 13C2 PFDoA

615.00 > 570.00  3.978  3.979 -0.001  1.522      3097457        2.36   94.2 38788

   37 Perfluorododecanoic acid

613.00 > 569.00  3.978  3.982 -0.004  1.000      3087281        2.52    101  6776

613.00 > 169.00  3.978  3.982 -0.004  1.000       766204  4.03(2.13-6.40)    101 30290

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.041  4.048 -0.007  1.546      1572774        2.36   94.3  3300

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.049  4.056 -0.007  1.002      1670598        2.53    101  3719

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.240  4.243 -0.003  1.000      3323761        2.57    103  9486

663.00 > 169.00  4.240  4.243 -0.003  1.000      1099443  3.02(1.25-3.76)    103 32066

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.477  4.481 -0.004  1.000       955034        2.52    101 21459

713.00 > 219.00  4.466  4.481 -0.015  0.997       613182  1.56(0.71-2.13)    101 22090

D  43 13C2-PFTeDA

715.00 > 670.00  4.477  4.481 -0.004  1.713      3739126        2.44   97.6 26883

D  44 13C2-PFHxDA

815.00 > 770.00  4.889  4.892 -0.003  1.871      6119574        2.42   96.6 16581

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.889  4.894 -0.005  1.000      5531905        2.63    105  3508

813.00 > 169.00  4.889  4.894 -0.005  1.000       998654  5.54(2.86-8.58)    105 10954

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.242  5.242 0.0  1.000      6251649        2.67    107  1222

913.00 > 169.00  5.235  5.242 -0.007  0.999       786206  7.95(0.00-0.00)    107  3181

Reagents:

LCPFC_LL5_00002 Amount Added:   1.00 Units: mL
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Report Date: 04-Dec-2017 19:07:29 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_006.d

Injection Date: 04-Dec-2017 16:20:25 Instrument ID: A8_N

Lims ID: IC L5 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 14 Worklist Smp#: 6

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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   10 Perfluoroheptanoic acid
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*  62 13C2-PFOA
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   15 Perfluorooctanoic acid
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_007.d

Lims ID: IC L6 Full               

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 04-Dec-2017 16:28:15 ALS Bottle#: 15 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L6-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:32 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:50:09

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.536      8633918        2.52    101 59966

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000     16017345        5.11    102  5109

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.629      5400463        2.53    101 54977

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000     12434175        4.95   98.9  7953

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.641       103297        2.33    100  2742

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.679  1.682 -0.003  1.000     15445497        4.57    103 57389

298.90 > 99.00  1.679  1.682 -0.003  1.000      6639859  2.33(1.25-3.74)    103 43393

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.886  1.887 -0.001  1.000      3659841        4.65   99.6 83809

    6 Perfluorohexanoic acid

313.00 > 269.00  1.923  1.923 0.0  1.000     11087289        4.98   99.5 26317

313.00 > 119.00  1.923  1.923 0.0  1.000      1008394  10.99(5.03-15.10)   99.5 19619

D   7 13C2 PFHxA

315.00 > 270.00  1.923  1.924 -0.001  0.734      5457006        2.49   99.4 43056

D   9 13C4-PFHpA

367.00 > 322.00  2.258  2.254  0.004  0.862      5346111        2.50    100 41809

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.258  2.255  0.003  1.000     11345726        5.11    102 16599

363.00 > 169.00  2.258  2.255  0.003  1.000      4416381  2.57(1.13-3.40)    102 33234

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.269  2.269 0.0  1.000     12453435        4.42   97.0 20293

399.00 > 99.00  2.269  2.269 0.0  1.000      4140842  3.01(1.50-4.49)   97.0 14737
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.269  2.271 -0.002  0.866      6272276        2.35   99.3 51081

D  12 M2-6:2FTS

429.00 > 81.00  2.604  2.605 -0.001  0.994      1718247        2.40    101 32926

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.604  2.605 -0.001  1.000      5410631        4.44   93.6 85875

D  14 13C4 PFOA

417.00 > 372.00  2.619  2.618  0.001  1.000      5801176        2.46   98.2 58507

*  62 13C2-PFOA

415.00 > 370.00  2.619  2.619 0.0      5750605        2.50 63731

   15 Perfluorooctanoic acid

413.00 > 369.00  2.619  2.621 -0.002  1.000     12462909        5.04    101  6461

413.00 > 169.00  2.619  2.621 -0.002  1.000      6623986  1.88(0.84-2.52)    101 35604

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.626  2.626 0.0  1.000     11352397        5.01    105 78880

449.00 > 99.00  2.626  2.626 0.0  1.000      3012329  3.77(1.94-5.82)    105 36731

D  18 13C4 PFOS

503.00 > 80.00  2.993  2.993 0.0  1.143      4159568        2.39    100 33016

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.993  2.994 -0.001  1.000      8412511        4.66    101 499950

499.00 > 99.00  2.993  2.994 -0.001  1.000      1859922  4.52(2.31-6.93)    101 34860

D  19 13C5 PFNA

468.00 > 423.00  2.993  2.994 -0.001  1.143      4303391        2.52    101 42675

   20 Perfluorononanoic acid

463.00 > 419.00  2.993  2.994 -0.001  1.000      8727865        5.20    104 24800

463.00 > 169.00  2.993  2.994 -0.001  1.000      2128666  4.10(1.90-5.69)    104 38407

D  26 M2-8:2FTS

529.00 > 81.00  3.342  3.343 -0.001  1.276      1329091        2.36   98.5 22033

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.342  3.344 -0.002  1.000      3335732        4.87    102 45976

   24 Perfluorodecanoic acid

513.00 > 469.00  3.357  3.356  0.001  1.000      7250393        5.03    101 33042

513.00 > 169.00  3.357  3.356  0.001  1.000      1299035  5.58(2.36-7.09)    101  2364

D  23 13C2 PFDA

515.00 > 470.00  3.357  3.356  0.001  1.282      3675640        2.54    102 30770

D  21 13C8 FOSA

506.00 > 78.00  3.357  3.359 -0.002  1.282      5986273        2.56    102 44396

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.000     11108013        4.95   99.0 33771

D  27 d3-NMeFOSAA

573.00 > 419.00  3.510  3.511 -0.001  1.341      1901694        2.46   98.5 23475

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.518  3.515  0.003  1.002      4064917        5.10    102 16809

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.665  3.667 -0.002  1.000      5247839        4.77   98.9 57779

599.00 > 99.00  3.665  3.667 -0.002  1.000      1706684  3.07(1.39-4.16)   98.9 35931

D  32 d5-NEtFOSAA

589.00 > 419.00  3.673  3.677 -0.004  1.403      1842284        2.46   98.2  8367
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.682  3.685 -0.003  1.002      3634581        5.24    105 26086

D  30 13C2 PFUnA

565.00 > 520.00  3.682  3.685 -0.003  1.406      2682738        2.41   96.3 30865

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.682  3.685 -0.003  1.000      5303373        5.03    101 20303

563.00 > 169.00  3.682  3.685 -0.003  1.000      1103569  4.81(0.00-0.00)    101 37538

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.473      1711960        2.53    101  4286

   35 MeFOSA

512.00 > 169.00  3.867  3.865  0.002  1.003      3433227        5.25    105  3765

D  36 13C2 PFDoA

615.00 > 570.00  3.983  3.979  0.004  1.521      3057546        2.46   98.6 29190

   37 Perfluorododecanoic acid

613.00 > 569.00  3.983  3.982  0.001  1.000      6290779        5.21    104 26642

613.00 > 169.00  3.983  3.982  0.001  1.000      1469544  4.28(2.13-6.40)    104 49641

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.046  4.048 -0.002  1.545      1568109        2.49   99.6  3332

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.053  4.056 -0.003  1.002      3354313        5.09    102  3536

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.244  4.243  0.001  1.000      6632282        5.19    104 16363

663.00 > 169.00  4.244  4.243  0.001  1.000      2081785  3.19(1.25-3.76)    104 60122

D  43 13C2-PFTeDA

715.00 > 670.00  4.487  4.481  0.006  1.714      3469556        2.40   96.0 20981

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.487  4.481  0.006  1.000      1743731        4.95   99.0 33969

713.00 > 219.00  4.473  4.481 -0.008  0.997      1210933  1.44(0.71-2.13)   99.0 21513

D  44 13C2-PFHxDA

815.00 > 770.00  4.896  4.892  0.004  1.870      6093216        2.55    102 23196

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.896  4.894  0.002  1.000     10283347        4.94   98.8  5270

813.00 > 169.00  4.896  4.894  0.002  1.000      1955883  5.26(2.86-8.58)   98.8 14858

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.240  5.242 -0.002  1.000     11410437        4.90   98.0  1912

913.00 > 169.00  5.240  5.242 -0.002  1.000      1490730  7.65(0.00-0.00)   98.0  4216

Reagents:

LCPFC_LL6_00002 Amount Added:   1.00 Units: mL
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Injection Date: 04-Dec-2017 16:28:15 Instrument ID: A8_N

Lims ID: IC L6 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 15 Worklist Smp#: 7

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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1.0 1.3 1.6 1.9 2.2
Min

0

4

8

12

16

20

24

28

32

Y
 (

 X
1

0
0

0
)

Exp1:m/z 301.90 > 83.00:Moving5PtAverage_x3
  
1

.6
7

9

    5 Perfluorobutanesulfonic acid

0.8 1.1 1.4 1.7 2.0 2.3
Min

0

6

12

18

24

30

36

42

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 298.90 > 80.00:Moving5PtAverage_x3

  
1

.6
7

9

    5 Perfluorobutanesulfonic acid

1.0 1.3 1.6 1.9 2.2
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 298.90 > 99.00:Moving5PtAverage_x3

  
1

.6
7

9

   61 Sodium 1H,1H,2H,2H-perfluorohexane
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   13 Sodium 1H,1H,2H,2H-perfluorooctane
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*  62 13C2-PFOA
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   16 Perfluoroheptanesulfonic Acid
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_008.d

Lims ID: IC L7 Full               

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 04-Dec-2017 16:36:07 ALS Bottle#: 16 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L7-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:35 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 16:56:52

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.405  1.401  0.004  0.535      8355556        2.50    100 59356

    2 Perfluorobutyric acid

212.90 > 169.00  1.405  1.402  0.003  1.000     30325086        9.99   99.9  9173

D   3 13C5-PFPeA

267.90 > 223.00  1.650  1.646  0.004  0.629      5359848        2.58    103 78878

    4 Perfluoropentanoic acid

262.90 > 219.00  1.650  1.648  0.002  1.000     22789920        9.13   91.3 13948

D  47 13C3-PFBS

301.90 > 83.00  1.682  1.681  0.001  0.641       103121        2.38    103  3741

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.682  1.682 0.0  1.000     28463816        8.43   95.4 81804

298.90 > 99.00  1.682  1.682 0.0  1.000     12550060  2.27(1.25-3.74)   95.4 76003

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.889  1.887  0.002  1.000      7005464        9.88    106 105410

    6 Perfluorohexanoic acid

313.00 > 269.00  1.926  1.923  0.003  1.000     21198747        9.70   97.0 48467

313.00 > 119.00  1.926  1.923  0.003  1.000      1968192  10.77(5.03-15.10)   97.0 28747

D   7 13C2 PFHxA

315.00 > 270.00  1.926  1.924  0.002  0.734      5353254        2.50    100 47298

D   9 13C4-PFHpA

367.00 > 322.00  2.263  2.254  0.009  0.862      5108146        2.46   98.3 45133

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.263  2.255  0.008  1.000     21155159        9.96   99.6 30246

363.00 > 169.00  2.263  2.255  0.008  1.000      8557043  2.47(1.13-3.40)   99.6 43439

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.273  2.269  0.004  1.000     23639232        8.47   93.0 31147

399.00 > 99.00  2.273  2.269  0.004  1.000      8361652  2.83(1.50-4.49)   93.0 25748
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.273  2.271  0.002  0.866      6209580        2.39    101 55231

D  12 M2-6:2FTS

429.00 > 81.00  2.610  2.605  0.005  0.994      1547518        2.22   93.4 30955

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.610  2.605  0.005  1.000      9844898        8.96   94.5 87740

D  14 13C4 PFOA

417.00 > 372.00  2.624  2.618  0.006  1.000      5672017        2.47   98.6 58587

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      5600507        2.50 67151

   15 Perfluorooctanoic acid

413.00 > 369.00  2.624  2.621  0.003  1.000     22179047        9.17   91.7 11501

413.00 > 169.00  2.624  2.621  0.003  1.000     12563750  1.77(0.84-2.52)   91.7 50330

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.631  2.626  0.005  1.000     20298371        9.16   96.2 83141

449.00 > 99.00  2.631  2.626  0.005  1.000      5958292  3.41(1.94-5.82)   96.2 44094

D  18 13C4 PFOS

503.00 > 80.00  3.000  2.993  0.007  1.143      4071767        2.41    101 29198

   20 Perfluorononanoic acid

463.00 > 419.00  3.000  2.994  0.006  1.000     16132833        9.99   99.9 40621

463.00 > 169.00  3.000  2.994  0.006  1.000      4073850  3.96(1.90-5.69)   99.9 47878

D  19 13C5 PFNA

468.00 > 423.00  3.000  2.994  0.006  1.143      4142344        2.49   99.6 54284

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  3.000  2.994  0.006  1.000     16236576        9.20   99.1 929560

499.00 > 99.00  3.000  2.994  0.006  1.000      3616508  4.49(2.31-6.93)   99.1 52773

D  26 M2-8:2FTS

529.00 > 81.00  3.349  3.343  0.006  1.276      1373886        2.50    105 26382

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.349  3.344  0.005  1.000      6593874        9.31   97.2 70776

D  23 13C2 PFDA

515.00 > 470.00  3.357  3.356  0.001  1.279      3388613        2.40   96.2 41619

   24 Perfluorodecanoic acid

513.00 > 469.00  3.357  3.356  0.001  1.000     13565320        10.2    102 37350

513.00 > 169.00  3.357  3.356  0.001  1.000      2479743  5.47(2.36-7.09)    102  2400

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.364  3.359  0.005  1.000     20023558        9.67   96.7 46311

D  21 13C8 FOSA

506.00 > 78.00  3.364  3.359  0.005  1.282      5528057        2.43   97.0 32570

D  27 d3-NMeFOSAA

573.00 > 419.00  3.516  3.511  0.005  1.340      1895903        2.52    101 22338

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.516  3.515  0.001  1.000      8192092        10.3    103 27054

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.673  3.667  0.006  1.000     10321356        9.58   99.4 58211

599.00 > 99.00  3.673  3.667  0.006  1.000      3380239  3.05(1.39-4.16)   99.4 64488

D  32 d5-NEtFOSAA

589.00 > 419.00  3.682  3.677  0.005  1.403      1718330        2.35   94.1  8708
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.690  3.685  0.005  1.000     10011006        9.74   97.4 32415

563.00 > 169.00  3.690  3.685  0.005  1.000      2123452  4.71(0.00-0.00)   97.4 63339

D  30 13C2 PFUnA

565.00 > 520.00  3.690  3.685  0.005  1.406      2611948        2.41   96.2 27148

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.690  3.685  0.005  1.002      6693367        10.3    103 47609

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.469      1750368        2.66    106  4208

   35 MeFOSA

512.00 > 169.00  3.867  3.865  0.002  1.003      6931131        10.4    104  3804

D  36 13C2 PFDoA

615.00 > 570.00  3.983  3.979  0.004  1.518      3062001        2.53    101 26173

   37 Perfluorododecanoic acid

613.00 > 569.00  3.983  3.982  0.001  1.000     11465899        9.48   94.8 56492

613.00 > 169.00  3.983  3.982  0.001  1.000      3038174  3.77(2.13-6.40)   94.8 45414

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.054  4.048  0.006  1.545      1587890        2.59    104  2961

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.061  4.056  0.005  1.002      6801725        10.2    102  4094

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.244  4.243  0.001  1.000     12015798        9.39   93.9 26062

663.00 > 169.00  4.244  4.243  0.001  1.000      3912573  3.07(1.25-3.76)   93.9 59833

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.487  4.481  0.006  1.000      3423281        9.98   99.8 42661

713.00 > 219.00  4.473  4.481 -0.008  0.997      2290514  1.49(0.71-2.13)   99.8 50803

D  43 13C2-PFTeDA

715.00 > 670.00  4.487  4.481  0.006  1.710      3381530        2.40   96.1 28188

D  44 13C2-PFHxDA

815.00 > 770.00  4.896  4.892  0.004  1.866      5668173        2.43   97.4 16895

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.896  4.894  0.002  1.000     18690044        9.68   96.8  9352

813.00 > 169.00  4.896  4.894  0.002  1.000      3582954  5.22(2.86-8.58)   96.8 16142

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.247  5.242  0.005  1.000     20739410        9.57   95.7  3040

913.00 > 169.00  5.247  5.242  0.005  1.000      2884560  7.19(0.00-0.00)   95.7  4741

Reagents:

LCPFC_LL7_00002 Amount Added:   1.00 Units: mL
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_008.d

Injection Date: 04-Dec-2017 16:36:07 Instrument ID: A8_N

Lims ID: IC L7 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 16 Worklist Smp#: 8

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_009.d

Lims ID: IC L8 Full               

Client ID:

Sample Type: IC Calib Level: 8

Inject. Date: 04-Dec-2017 16:43:58 ALS Bottle#: 17 Worklist Smp#: 9

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: L8-FULL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:38 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 18:51:51

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.536      7965653        2.75    110 46182

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000     51311116        17.7   88.6 17077

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.629      4965540        2.75    110 66967

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000     38522728        16.7   83.3 22833

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.641        98631        2.62    113  2486

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.687  1.682  0.005  1.005     45840995        14.2   80.3 89015

298.90 > 99.00  1.687  1.682  0.005  1.005     23037793  1.99(1.25-3.74)   80.3 105467

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.886  1.887 -0.001  1.000     13073743        21.6    115 211390

    6 Perfluorohexanoic acid

313.00 > 269.00  1.923  1.923 0.0  1.000     36014620        17.8   88.8 87721

313.00 > 119.00  1.923  1.923 0.0  1.000      3808394  9.46(5.03-15.10)   88.8 73089

D   7 13C2 PFHxA

315.00 > 270.00  1.923  1.924 -0.001  0.734      4968232        2.67    107 42763

D   9 13C4-PFHpA

367.00 > 322.00  2.258  2.254  0.004  0.862      4640871        2.57    103 48137

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.258  2.255  0.003  1.000     34413663        17.8   89.2 39284

363.00 > 169.00  2.258  2.255  0.003  1.000     15243564  2.26(1.13-3.40)   89.2 56476

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.268  2.269 -0.001  1.000     40621142        16.6   91.0 38275

399.00 > 99.00  2.268  2.269 -0.001  1.000     15111490  2.69(1.50-4.49)   91.0 39479
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.268  2.271 -0.003  0.866      5455632        2.41    102 50560

D  12 M2-6:2FTS

429.00 > 81.00  2.598  2.605 -0.007  0.992      1323901        2.18   92.0 23218

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.604  2.605 -0.001  1.002     16219600        17.3   91.0 83254

D  14 13C4 PFOA

417.00 > 372.00  2.618  2.618 0.0  1.000      5059591        2.53    101 56578

*  62 13C2-PFOA

415.00 > 370.00  2.618  2.619 -0.001      4867505        2.50 49229

   15 Perfluorooctanoic acid

413.00 > 369.00  2.618  2.621 -0.003  1.000     36256854        16.8   84.0 18289

413.00 > 169.00  2.618  2.621 -0.003  1.000     21641027  1.68(0.84-2.52)   84.0 60628

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.626  2.626 0.0  1.000     33050481        16.3   85.6 96312

449.00 > 99.00  2.626  2.626 0.0  1.000     10697096  3.09(1.94-5.82)   85.6 55933

D  18 13C4 PFOS

503.00 > 80.00  2.993  2.993 0.0  1.143      3724410        2.53    106 19026

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.993  2.994 -0.001  1.000     28542678        17.7   95.2 36229

499.00 > 99.00  2.993  2.994 -0.001  1.000      6722317  4.25(2.31-6.93)   95.2 444216

D  19 13C5 PFNA

468.00 > 423.00  2.993  2.994 -0.001  1.143      3684676        2.55    102 40414

   20 Perfluorononanoic acid

463.00 > 419.00  2.993  2.994 -0.001  1.000     26819393        18.7   93.3 46310

463.00 > 169.00  2.993  2.994 -0.001  1.000      7575012  3.54(1.90-5.69)   93.3 59966

D  26 M2-8:2FTS

529.00 > 81.00  3.342  3.343 -0.001  1.276      1165374        2.44    102 12791

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.342  3.344 -0.002  1.000     11171284        18.6   97.1 95880

   24 Perfluorodecanoic acid

513.00 > 469.00  3.357  3.356  0.001  1.000     23214862        17.8   89.0 89054

513.00 > 169.00  3.357  3.356  0.001  1.000      4710289  4.93(2.36-7.09)   89.0  2255

D  23 13C2 PFDA

515.00 > 470.00  3.357  3.356  0.001  1.282      3322458        2.71    109 35606

D  21 13C8 FOSA

506.00 > 78.00  3.357  3.359 -0.002  1.282      5223719        2.64    106 37829

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.000     32240646        16.5   82.4 63248

D  27 d3-NMeFOSAA

573.00 > 419.00  3.510  3.511 -0.001  1.341      1749381        2.68    107 17175

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.517  3.515  0.002  1.002     14505483        19.8   99.0 41326

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.665  3.667 -0.002  1.000     17049700        17.3   89.7 92131

599.00 > 99.00  3.665  3.667 -0.002  1.000      5942756  2.87(1.39-4.16)   89.7 58486

D  32 d5-NEtFOSAA

589.00 > 419.00  3.681  3.677  0.004  1.406      1482404        2.33   93.4  7186
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.690  3.685  0.005  1.002     11844723        21.2    106 44206

D  30 13C2 PFUnA

565.00 > 520.00  3.690  3.685  0.005  1.409      2421439        2.57    103 26269

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.690  3.685  0.005  1.000     17311402        18.2   90.9 61010

563.00 > 169.00  3.690  3.685  0.005  1.000      3864268  4.48(0.00-0.00)   90.9 64392

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.473      1721873        3.01    120  4744

   35 MeFOSA

512.00 > 169.00  3.866  3.865  0.001  1.003     12698938        19.3   96.6  4003

D  36 13C2 PFDoA

615.00 > 570.00  3.983  3.979  0.004  1.521      2736968        2.61    104 22284

   37 Perfluorododecanoic acid

613.00 > 569.00  3.983  3.982  0.001  1.000     20341082        18.8   94.1 58451

613.00 > 169.00  3.983  3.982  0.001  1.000      5501424  3.70(2.13-6.40)   94.1 58916

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.053  4.048  0.005  1.548      1606922        3.02    121  2207

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.061  4.056  0.005  1.002     12929404        19.2   95.8  4397

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.253  4.243  0.010  1.000     20360336        17.8   89.0 57206

663.00 > 169.00  4.244  4.243  0.001  0.998      7143379  2.85(1.25-3.76)   89.0 90055

D  43 13C2-PFTeDA

715.00 > 670.00  4.487  4.481  0.006  1.714      2949102        2.41   96.4 21431

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.487  4.481  0.006  1.000      6336454        21.2    106 55221

713.00 > 219.00  4.473  4.481 -0.008  0.997      4022027  1.58(0.71-2.13)    106 35275

D  44 13C2-PFHxDA

815.00 > 770.00  4.896  4.892  0.004  1.870      5091489        2.52    101 21252

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.896  4.894  0.002  1.000     30740196        17.7   88.7 13214

813.00 > 169.00  4.896  4.894  0.002  1.000      6564835  4.68(2.86-8.58)   88.7 23877

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.240  5.242 -0.002  1.000     34162529        17.6   87.8  5266

913.00 > 169.00  5.240  5.242 -0.002  1.000      5393603  6.33(0.00-0.00)   87.8  5939

Reagents:

LCPFC_LL8_00001 Amount Added:   1.00 Units: mL
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Injection Date: 04-Dec-2017 16:43:58 Instrument ID: A8_N

Lims ID: IC L8 Full               

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 17 Worklist Smp#: 9

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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Report Date: 04-Dec-2017 19:07:39 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_009.d

   45 Perfluorohexadecanoic acid
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   46 Perfluorooctadecanoic acid
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Report Date: 04-Dec-2017 19:07:42 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Lims ID: IC M2-4:2FTS             

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 04-Dec-2017 16:51:48 ALS Bottle#: 22 Worklist Smp#: 10

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: M2:4-2FTS Calibration Std

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub19

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:07:42 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  60 M2-4:2FTS

329.00 > 81.00  1.866  1.866 0.0  0.711       196115          NC  2722

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      5987306        2.50 62947

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

LCM2-4:2LLIC_00002 Amount Added:   1.00 Units: mL
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Report Date: 04-Dec-2017 19:07:42 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Injection Date: 04-Dec-2017 16:51:48 Instrument ID: A8_N

Lims ID: IC M2-4:2FTS             

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 22 Worklist Smp#: 10

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

*  62 13C2-PFOA
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/04/2017  17:07

12/04/2017  15:48

12/04/2017  16:51

ICV 320-198210/12

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.04ICAL_012.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91540.9084 2.52 2.50 0.8 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1291.164 2.43 2.50 -3.0 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

77.6276.11 2.26 2.21 2.0 25.0AveID

4:2 FTS 1.0241.088 2.20 2.34 -5.9 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0031.021 2.46 2.50 -1.7 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0681.039 2.57 2.50 2.8 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0501.063 2.33 2.36 -1.3 25.0AveID

6:2FTS 1.4361.686 2.02 2.37 -14.8 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.2831.301 2.35 2.38 -1.4 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0881.067 2.55 2.50 2.0 25.0AveID

Perfluorononanoic acid 
(PFNA)

1.0490.9749 2.69 2.50 7.6 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

0.98381.036 2.27 2.39 -5.1 25.0AveID

8:2FTS 1.1591.235 2.25 2.40 -6.1 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.97170.9809 2.48 2.50 -0.9 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.93160.9368 2.49 2.50 -0.6 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

0.98171.047 2.34 2.50 -6.3 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.67710.6323 2.58 2.41 7.1 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.88520.9417 2.35 2.50 -6.0 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0070.9833 2.56 2.50 2.4 25.0AveID

MeFOSA 0.97090.9545 2.54 2.50 1.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0720.9872 2.71 2.50 8.6 25.0AveID

N-EtFOSA-M 1.0191.050 2.43 2.50 -3.0 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.1311.045 2.71 2.50 8.2 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24340.2537 2.40 2.50 -4.1 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9646 2.81 2.50 12.5 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0550.9556 2.76 2.50 10.4 25.0AveID

13C4 PFBA 1.4331.489 2.41 2.50 -3.8 50.0Ave

13C5 PFPeA 0.88710.9288 2.39 2.50 -4.5 50.0Ave

13C3-PFBS 0.01880.0193 2.26 2.33 -2.9 50.0Ave

13C2 PFHxA 0.92950.9542 2.44 2.50 -2.6 50.0Ave

13C4-PFHpA 0.89970.9279 2.42 2.50 -3.0 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/04/2017  17:07

12/04/2017  15:48

12/04/2017  16:51

ICV 320-198210/12

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.04ICAL_012.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1231.162 2.29 2.37 -3.3 50.0Ave

M2-6:2FTS 0.33050.3113 2.52 2.38 6.2 50.0Ave

13C4 PFOA 0.97271.027 2.37 2.50 -5.3 50.0Ave

13C4 PFOS 0.72080.7554 2.28 2.39 -4.6 50.0Ave

13C5 PFNA 0.71320.7423 2.40 2.50 -3.9 50.0Ave

M2-8:2FTS 0.25640.2450 2.51 2.40 4.6 50.0Ave

13C2 PFDA 0.62370.6290 2.48 2.50 -0.8 50.0Ave

13C8 FOSA 0.97071.017 2.39 2.50 -4.6 50.0Ave

d3-NMeFOSAA 0.34750.3356 2.59 2.50 3.6 50.0Ave

13C2 PFUnA 0.45700.4846 2.36 2.50 -5.7 50.0Ave

d5-NEtFOSAA 0.34010.3261 2.61 2.50 4.3 50.0Ave

d-N-MeFOSA-M 0.28560.2938 2.43 2.50 -2.8 50.0Ave

13C2 PFDoA 0.50820.5394 2.36 2.50 -5.8 50.0Ave

d-N-EtFOSA-M 0.27200.2737 2.49 2.50 -0.6 50.0Ave

13C2-PFTeDA 0.62460.6284 2.48 2.50 -0.6 50.0Ave

13C2-PFHxDA 0.9961.040 2.40 2.50 -4.2 50.0Ave

FORM VII 537 (modified)
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Report Date: 04-Dec-2017 19:13:36 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_012.d

Lims ID: ICV Full                 

Client ID:

Sample Type: ICV

Inject. Date: 04-Dec-2017 17:07:31 ALS Bottle#: 18 Worklist Smp#: 12

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: ICV

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist:

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 04-Dec-2017 19:13:35 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK018

First Level Reviewer: phomsophat Date: 04-Dec-2017 18:59:43

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.536      8406421        2.41   96.2 58630

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000      7695412        2.52  2356

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.629      5204331        2.39   95.5 61692

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000      5876085        2.43  3720

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.641       102273        2.26   97.1  2802

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.687  1.682  0.005  1.005      7554616        2.26 29723

298.90 > 99.00  1.679  1.682 -0.003  1.000      3261313  2.32(1.25-3.74) 25684

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.886  1.887 -0.001  1.000      1854437        2.20 57477

    6 Perfluorohexanoic acid

313.00 > 269.00  1.923  1.923 0.0  1.000      5470450        2.46 11601

313.00 > 119.00  1.923  1.923 0.0  1.000       517628  10.57(5.03-15.10)  7651

D   7 13C2 PFHxA

315.00 > 270.00  1.923  1.924 -0.001  0.734      5453095        2.44   97.4 50971

D   9 13C4-PFHpA

367.00 > 322.00  2.258  2.254  0.004  0.862      5278390        2.42   97.0 50266

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.258  2.255  0.003  1.000      5638456        2.57  7068

363.00 > 169.00  2.258  2.255  0.003  1.000      2202021  2.56(1.13-3.40) 17351

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.268  2.269 -0.001  1.000      6533456        2.33 14251

399.00 > 99.00  2.268  2.269 -0.001  1.000      2082022  3.14(1.50-4.49)  9625
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Report Date: 04-Dec-2017 19:13:36 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_012.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.268  2.271 -0.003  0.866      6231245        2.29   96.7 59445

D  12 M2-6:2FTS

429.00 > 81.00  2.604  2.605 -0.001  0.994      1842033        2.52    106 42141

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.611  2.605  0.006  1.003      2640255        2.02 49600

D  14 13C4 PFOA

417.00 > 372.00  2.618  2.618 0.0  1.000      5706626        2.37   94.7 53023

*  62 13C2-PFOA

415.00 > 370.00  2.618  2.619 -0.001      5866554        2.50 59057

   15 Perfluorooctanoic acid

413.00 > 369.00  2.625  2.621  0.004  1.003      6210380        2.55  3090

413.00 > 169.00  2.618  2.621 -0.003  1.000      3321056  1.87(0.84-2.52) 19811

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.625  2.626 -0.001  1.000      5166367        2.35 57488

449.00 > 99.00  2.625  2.626 -0.001  1.000      1348039  3.83(1.94-5.82) 31406

D  18 13C4 PFOS

503.00 > 80.00  2.992  2.993 -0.001  1.143      4042343        2.28   95.4 38699

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.992  2.994 -0.002  1.000      3972715        2.27 188650

499.00 > 99.00  2.992  2.994 -0.002  1.000       917205  4.33(2.31-6.93) 12757

D  19 13C5 PFNA

468.00 > 423.00  2.992  2.994 -0.002  1.143      4183899        2.40   96.1 49544

   20 Perfluorononanoic acid

463.00 > 419.00  2.992  2.994 -0.002  1.000      4388544        2.69 13046

463.00 > 169.00  2.992  2.994 -0.002  1.000      1045930  4.20(1.90-5.69) 31132

D  26 M2-8:2FTS

529.00 > 81.00  3.349  3.343  0.006  1.279      1440713        2.51    105 25457

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.342  3.344 -0.002  0.998      1670279        2.25 31931

   24 Perfluorodecanoic acid

513.00 > 469.00  3.357  3.356  0.001  1.000      3555261        2.48 13159

513.00 > 169.00  3.357  3.356  0.001  1.000       652371  5.45(2.36-7.09)  2397

D  23 13C2 PFDA

515.00 > 470.00  3.357  3.356  0.001  1.282      3658799        2.48   99.2 36819

D  21 13C8 FOSA

506.00 > 78.00  3.357  3.359 -0.002  1.282      5694424        2.39   95.4 37010

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.000      5304778        2.49 27099

D  27 d3-NMeFOSAA

573.00 > 419.00  3.509  3.511 -0.002  1.340      2038669        2.59    104 22975

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.517  3.515  0.002  1.002      2001370        2.34 12612

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.666  3.667 -0.001  1.000      2762670        2.58 58337

599.00 > 99.00  3.666  3.667 -0.001  1.000       909997  3.04(1.39-4.16) 28732

D  32 d5-NEtFOSAA

589.00 > 419.00  3.682  3.677  0.005  1.406      1995028        2.61    104 10459
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Report Date: 04-Dec-2017 19:13:36 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_012.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.682  3.685 -0.003  1.000      1765998        2.35 14501

D  30 13C2 PFUnA

565.00 > 520.00  3.682  3.685 -0.003  1.406      2680940        2.36   94.3 25053

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.682  3.685 -0.003  1.000      2698855        2.56 12170

563.00 > 169.00  3.682  3.685 -0.003  1.000       567156  4.76(0.00-0.00) 19283

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.473      1675226        2.43   97.2  3707

   35 MeFOSA

512.00 > 169.00  3.867  3.865  0.002  1.003      1626549        2.54  3834

D  36 13C2 PFDoA

615.00 > 570.00  3.983  3.979  0.004  1.521      2981359        2.36   94.2 31000

   37 Perfluorododecanoic acid

613.00 > 569.00  3.983  3.982  0.001  1.000      3195606        2.71  7797

613.00 > 169.00  3.983  3.982  0.001  1.000       753365  4.24(2.13-6.40) 29943

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.046  4.048 -0.002  1.545      1595803        2.49   99.4  3438

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.054  4.056 -0.002  1.002      1626038        2.43  3418

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.245  4.243  0.002  1.000      3370698        2.71  9042

663.00 > 169.00  4.245  4.243  0.002  1.000      1053770  3.20(1.25-3.76) 30731

D  43 13C2-PFTeDA

715.00 > 670.00  4.488  4.481  0.007  1.714      3664309        2.48   99.4 24788

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.488  4.481  0.007  1.000       891724        2.40 22346

713.00 > 219.00  4.473  4.481 -0.008  0.997       594748  1.50(0.71-2.13) 26714

D  44 13C2-PFHxDA

815.00 > 770.00  4.896  4.892  0.004  1.870      5843143        2.40   95.8 21322

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.896  4.894  0.002  1.000      5636072        2.81  2994

813.00 > 169.00  4.896  4.894  0.002  1.000       990747  5.69(2.86-8.58)  9400

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.247  5.242  0.005  1.000      6167017        2.76  1185

913.00 > 169.00  5.240  5.242 -0.002  0.999       740495  8.33(0.00-0.00)  2664

Reagents:

LCPFCIC_FULL_00007 Amount Added:   0.25 Units: mL
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Report Date: 04-Dec-2017 19:13:36 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_012.d

Injection Date: 04-Dec-2017 17:07:31 Instrument ID: A8_N

Lims ID: ICV Full                 

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 18 Worklist Smp#: 12

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   10 Perfluoroheptanoic acid
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   16 Perfluoroheptanesulfonic Acid
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  15:08

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199573/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLA_005.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91320.9084 0.0503 0.0500 0.5 50.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.2201.164 0.0524 0.0500 4.8 50.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.9376.11 0.0447 0.0442 1.1 50.0AveID

4:2 FTS 0.66001.088 0.283 0.467 -39.3 50.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0401.021 0.0509 0.0500 1.9 50.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0071.039 0.0485 0.0500 -3.1 50.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.2591.063 0.0539 0.0455 18.4 50.0AveID

6:2FTS 1.8181.686 0.511 0.474 7.8 50.0AveID

Perfluorooctanoic acid 
(PFOA)

1.1951.067 0.0560 0.0500 12.1 50.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3661.301 0.0500 0.0476 4.9 50.0AveID

Perfluorononanoic acid 
(PFNA)

1.0110.9749 0.0519 0.0500 3.7 50.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0801.036 0.0483 0.0464 4.2 50.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0140.9368 0.0541 0.0500 8.2 50.0AveID

8:2FTS 1.1861.235 0.460 0.479 -3.9 50.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0390.9809 0.0529 0.0500 5.9 50.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0431.047 0.498 0.500 -0.4 50.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.53290.6323 0.0406 0.0482 -15.7 50.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

1.0210.9417 0.542 0.500 8.4 50.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.96610.9833 0.0491 0.0500 -1.8 50.0AveID

MeFOSA 0.98620.9545 0.517 0.500 3.3 50.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0030.9872 0.0508 0.0500 1.6 50.0AveID

N-EtFOSA-M 1.1091.050 0.528 0.500 5.6 50.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.1991.045 0.0574 0.0500 14.7 50.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.26160.2537 0.0516 0.0500 3.1 50.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

1.203 0.0463 0.0500 -7.3 50.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

0.97400.9556 0.0510 0.0500 1.9 50.0AveID

13C4 PFBA 1.4721.489 2.47 2.50 -1.2 50.0Ave

13C5 PFPeA 0.85690.9288 2.31 2.50 -7.7 50.0Ave

13C3-PFBS 0.01860.0193 2.24 2.33 -3.7 50.0Ave

13C2 PFHxA 0.93370.9542 2.45 2.50 -2.1 50.0Ave

13C4-PFHpA 0.88850.9279 2.39 2.50 -4.2 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  15:08

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199573/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLA_005.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1141.162 2.27 2.37 -4.1 50.0Ave

M2-6:2FTS 0.45170.3113 3.45 2.38 45.1 50.0Ave

13C4 PFOA 1.0381.027 2.53 2.50 1.1 50.0Ave

13C4 PFOS 0.73070.7554 2.31 2.39 -3.3 50.0Ave

13C5 PFNA 0.73450.7423 2.47 2.50 -1.1 50.0Ave

13C8 FOSA 0.98061.017 2.41 2.50 -3.6 50.0Ave

M2-8:2FTS 0.19740.2450 1.93 2.40 -19.4 50.0Ave

13C2 PFDA 0.57650.6290 2.29 2.50 -8.3 50.0Ave

d3-NMeFOSAA 0.32740.3356 2.44 2.50 -2.4 50.0Ave

13C2 PFUnA 0.46440.4846 2.40 2.50 -4.2 50.0Ave

d5-NEtFOSAA 0.32620.3261 2.50 2.50 0.0 50.0Ave

d-N-MeFOSA-M 0.27320.2938 2.32 2.50 -7.0 50.0Ave

13C2 PFDoA 0.48970.5394 2.27 2.50 -9.2 50.0Ave

d-N-EtFOSA-M 0.24660.2737 2.25 2.50 -9.9 50.0Ave

13C2-PFTeDA 0.54790.6284 2.18 2.50 -12.8 50.0Ave

13C2-PFHxDA 1.0981.040 2.64 2.50 5.6 50.0Ave

FORM VII 537 (modified)
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Report Date: 13-Dec-2017 09:43:34 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

Lims ID: CCVL                     

Client ID:

Sample Type: CCVL

Inject. Date: 12-Dec-2017 15:08:16 ALS Bottle#: 21 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCVL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 09:43:34 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 09:43:34

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.409  1.401  0.008  0.534      8774797        2.47   98.8 50588

    2 Perfluorobutyric acid

212.90 > 169.00  1.415  1.402  0.013  1.004       160256      0.0503    101  40.2

D   3 13C5-PFPeA

267.90 > 223.00  1.654  1.646  0.008  0.627      5108954        2.31   92.3 47977

    4 Perfluoropentanoic acid

262.90 > 219.00  1.662  1.648  0.014  1.005       124625      0.0524    105  74.2

D  47 13C3-PFBS

301.90 > 83.00  1.696  1.681  0.015  0.642       103152        2.24   96.3  3901

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.696  1.682  0.014  1.000       150866      0.0447    101   890

298.90 > 99.00  1.696  1.682  0.014  1.000        65954  2.29(1.25-3.74)   623

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.903  1.887  0.016  1.000       332033      0.2834   60.7 15176

    6 Perfluorohexanoic acid M

313.00 > 269.00  1.942  1.923  0.019  1.000       115793      0.0509    102   247 M

313.00 > 119.00  1.942  1.923  0.019  1.000        12916  8.97(5.03-15.10)   316

D   7 13C2 PFHxA

315.00 > 270.00  1.942  1.924  0.018  0.736      5567373        2.45   97.9 58901

D   9 13C4-PFHpA

367.00 > 322.00  2.279  2.254  0.025  0.863      5297866        2.39   95.8 43655

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.279  2.255  0.024  1.000       106702      0.0485   96.9   173

363.00 > 169.00  2.279  2.255  0.024  1.000        47758  2.23(1.13-3.40)   346

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.289  2.269  0.020  1.000       152253      0.0539    118  1502

399.00 > 99.00  2.289  2.269  0.020  1.000        47530  3.20(1.50-4.49)   413
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Report Date: 13-Dec-2017 09:43:34 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.289  2.271  0.018  0.867      6285821        2.27   95.9 52547

D  12 M2-6:2FTS

429.00 > 81.00  2.625  2.605  0.020  0.995      2558358        3.45    145 72420

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.625  2.605  0.020  1.000       928238      0.5111    108 26484

D  14 13C4 PFOA

417.00 > 372.00  2.640  2.618  0.022  1.000      6190503        2.53    101 46877

*  62 13C2-PFOA

415.00 > 370.00  2.640  2.619  0.021      5962472        2.50 54060

   15 Perfluorooctanoic acid

413.00 > 369.00  2.640  2.621  0.019  1.000       147992      0.0560    112  67.7

413.00 > 169.00  2.640  2.621  0.019  1.000        77668  1.91(0.84-2.52)   719

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.647  2.626  0.021  1.000       113287      0.0500    105  3320

449.00 > 99.00  2.640  2.626  0.014  0.997        32473  3.49(1.94-5.82)   950

D  18 13C4 PFOS

503.00 > 80.00  3.016  2.993  0.023  1.142      4165251        2.31   96.7 38044

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  3.016  2.994  0.022  1.000        87329      0.0483    104   459

499.00 > 99.00  3.016  2.994  0.022  1.000        17473  5.00(2.31-6.93)   263

D  19 13C5 PFNA

468.00 > 423.00  3.016  2.994  0.022  1.142      4379233        2.47   98.9 41592

   20 Perfluorononanoic acid

463.00 > 419.00  3.016  2.994  0.022  1.000        88575      0.0519    104   312

463.00 > 169.00  3.016  2.994  0.022  1.000        20493  4.32(1.90-5.69)   424

D  26 M2-8:2FTS

529.00 > 81.00  3.372  3.343  0.029  1.277      1127358        1.93   80.6 20361

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.372  3.344  0.028  1.000       267420      0.4602   96.1  9552

   24 Perfluorodecanoic acid

513.00 > 469.00  3.380  3.356  0.024  1.000        71401      0.0529    106   391

513.00 > 169.00  3.380  3.356  0.024  1.000        13145  5.43(2.36-7.09)   191

D  23 13C2 PFDA

515.00 > 470.00  3.380  3.356  0.024  1.280      3437499        2.29   91.7 37538

D  21 13C8 FOSA

506.00 > 78.00  3.357  3.359 -0.002  1.272      5846703        2.41   96.4 42318

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.000       118574      0.0541    108  4866

D  27 d3-NMeFOSAA

573.00 > 419.00  3.539  3.511  0.028  1.341      1951955        2.44   97.6 27061

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.539  3.515  0.024  1.000       407237      0.4981   99.6  2631

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.699  3.667  0.032  1.000        44761      0.0406   84.3  1518

599.00 > 99.00  3.691  3.667  0.024  0.998        20003  2.24(1.39-4.16)  1020

D  32 d5-NEtFOSAA

589.00 > 419.00  3.708  3.677  0.031  1.405      1944873        2.50    100 13228
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Report Date: 13-Dec-2017 09:43:34 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.708  3.685  0.023  1.000       397170      0.5421    108  5726

D  30 13C2 PFUnA

565.00 > 520.00  3.708  3.685  0.023  1.405      2768714        2.40   95.8 31067

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.717  3.685  0.032  1.002        53495      0.0491   98.2   304

563.00 > 169.00  3.708  3.685  0.023  1.000        13798  3.88(0.00-0.00)   602

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.856  3.856 0.0  1.461      1629198        2.32   93.0  3885

   35 MeFOSA

512.00 > 169.00  3.856  3.865 -0.009  1.000       321357      0.5166    103  2526

D  36 13C2 PFDoA

615.00 > 570.00  4.007  3.979  0.028  1.518      2919634        2.27   90.8 32962

   37 Perfluorododecanoic acid

613.00 > 569.00  4.007  3.982  0.025  1.000        58592      0.0508    102   183

613.00 > 169.00  4.015  3.982  0.033  1.002        14204  4.13(2.13-6.40)  1174

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.046  4.048 -0.002  1.533      1470379        2.25   90.1  3130

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.054  4.056 -0.002  1.002       326070      0.5280    106  2242

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.281  4.243  0.038  1.000        69992      0.0574    115   190

663.00 > 169.00  4.281  4.243  0.038  1.000        19713  3.55(1.25-3.76)   923

D  43 13C2-PFTeDA

715.00 > 670.00  4.515  4.481  0.034  1.710      3266729        2.18   87.2 23485

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.515  4.481  0.034  1.000        17092      0.0516    103   743

713.00 > 219.00  4.515  4.481  0.034  1.000        11682  1.46(0.71-2.13)   410

D  44 13C2-PFHxDA

815.00 > 770.00  4.932  4.892  0.040  1.868      6545046        2.64    106 24336

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.932  4.894  0.038  1.000       157458      0.0463   92.7  91.0

813.00 > 169.00  4.932  4.894  0.038  1.000        27071  5.82(2.86-8.58)   908

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.297  5.242  0.055  1.000       127500      0.0510    102  40.2

913.00 > 169.00  5.290  5.242  0.048  0.999        15518  8.22(0.00-0.00)   297

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

LCPFC_CCVL_00001 Amount Added:   1.00 Units: mL
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Report Date: 13-Dec-2017 09:43:34 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

Injection Date: 12-Dec-2017 15:08:16 Instrument ID: A8_N

Lims ID: CCVL                     

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 21 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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D   3 13C5-PFPeA
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid (M)
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D   7 13C2 PFHxA
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D   9 13C4-PFHpA
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

   10 Perfluoroheptanoic acid
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   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid
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1.6 1.9 2.2 2.5 2.8
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
)

Exp1:m/z 399.00 > 99.00:Moving5PtAverage_x3

  
2

.2
8

9

D  11 18O2 PFHxS
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171212-51666.b\2017.12.12LLA_005.d

Injection Date: 12-Dec-2017 15:08:16 Instrument ID: A8_N

Lims ID: CCVL                     

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 21 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    6 Perfluorohexanoic acid, CAS: 307-24-4
Signal: 1

Processing Integration Results

RT:   1.94

Area: 124509

Amount:    0.054764

Amount Units: ng/ml
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Manual Integration Results

RT:   1.94

Area: 115793

Amount:    0.050931

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 09:42:43

Audit Action: Manually Integrated Audit Reason: Baseline
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  21:34

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_002.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93770.9084 2.58 2.50 3.2 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1361.164 2.44 2.50 -2.4 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

81.7976.11 2.37 2.21 7.5 25.0AveID

4:2 FTS 0.44911.088 0.964 2.34 -58.7* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.98041.021 2.40 2.50 -4.0 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0091.039 2.43 2.50 -2.9 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0251.063 2.19 2.28 -3.6 25.0AveID

6:2FTS 1.5431.686 2.17 2.37 -8.5 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0251.067 2.40 2.50 -3.9 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3811.301 2.53 2.38 6.2 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0271.036 2.30 2.32 -0.9 25.0AveID

Perfluorononanoic acid 
(PFNA)

1.0180.9749 2.61 2.50 4.4 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.98890.9368 2.64 2.50 5.6 25.0AveID

8:2FTS 1.2571.235 2.44 2.40 1.8 25.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0130.9809 2.58 2.50 3.3 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0931.047 2.61 2.50 4.4 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63450.6323 2.42 2.41 0.3 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95380.9417 2.53 2.50 1.3 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.94260.9833 2.40 2.50 -4.1 25.0AveID

MeFOSA 0.97030.9545 2.54 2.50 1.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0000.9872 2.53 2.50 1.3 25.0AveID

N-EtFOSA-M 1.0391.050 2.47 2.50 -1.0 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0781.045 2.58 2.50 3.2 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.22900.2537 2.26 2.50 -9.8 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9406 2.74 2.50 9.7 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0520.9556 2.75 2.50 10.0 25.0AveID

13C4 PFBA 1.4211.489 2.39 2.50 -4.6 50.0Ave

13C5 PFPeA 0.86630.9288 2.33 2.50 -6.7 50.0Ave

13C3-PFBS 0.01740.0193 2.10 2.33 -9.7 50.0Ave

13C2 PFHxA 0.88490.9542 2.32 2.50 -7.3 50.0Ave

13C4-PFHpA 0.87230.9279 2.35 2.50 -6.0 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  21:34

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_002.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1181.162 2.28 2.37 -3.7 50.0Ave

M2-6:2FTS 0.63610.3113 4.85 2.38 104.3* 50.0Ave

13C4 PFOA 1.0341.027 2.52 2.50 0.7 50.0Ave

13C4 PFOS 0.69870.7554 2.21 2.39 -7.5 50.0Ave

13C5 PFNA 0.68540.7423 2.31 2.50 -7.7 50.0Ave

13C8 FOSA 0.92761.017 2.28 2.50 -8.8 50.0Ave

M2-8:2FTS 0.19040.2450 1.86 2.40 -22.3 50.0Ave

13C2 PFDA 0.55680.6290 2.21 2.50 -11.5 50.0Ave

d3-NMeFOSAA 0.31260.3356 2.33 2.50 -6.9 50.0Ave

d5-NEtFOSAA 0.31470.3261 2.41 2.50 -3.5 50.0Ave

13C2 PFUnA 0.42880.4846 2.21 2.50 -11.5 50.0Ave

d-N-MeFOSA-M 0.27480.2938 2.34 2.50 -6.5 50.0Ave

13C2 PFDoA 0.47260.5394 2.19 2.50 -12.4 50.0Ave

d-N-EtFOSA-M 0.25060.2737 2.29 2.50 -8.4 50.0Ave

13C2-PFTeDA 0.55800.6284 2.22 2.50 -11.2 50.0Ave

13C2-PFHxDA 0.90411.040 2.17 2.50 -13.0 50.0Ave

FORM VII 537 (modified)
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_002.d

Lims ID: CCV L5                   

Client ID:

Sample Type: CCV

Inject. Date: 12-Dec-2017 21:34:43 ALS Bottle#: 14 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCVL5

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:17:07

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.398  1.401 -0.003  0.534      8804666        2.39   95.4 54655

    2 Perfluorobutyric acid

212.90 > 169.00  1.398  1.402 -0.004  1.000      8255823        2.58    103  1963

D   3 13C5-PFPeA

267.90 > 223.00  1.646  1.646 0.0  0.629      5368778        2.33   93.3 53939

    4 Perfluoropentanoic acid

262.90 > 219.00  1.646  1.648 -0.002  1.000      6098259        2.44   97.6  4425

D  47 13C3-PFBS

301.90 > 83.00  1.679  1.681 -0.002  0.641       100485        2.10   90.3  3104

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.679  1.682 -0.003  1.000      7811788        2.37    107 33652

298.90 > 99.00  1.679  1.682 -0.003  1.000      3209633  2.43(1.25-3.74) 24637

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.894  1.887  0.007  1.000      1653555      0.9641   41.3 50384

    6 Perfluorohexanoic acid

313.00 > 269.00  1.923  1.923 0.0  1.000      5376588        2.40   96.0 14128

313.00 > 119.00  1.923  1.923 0.0  1.000       504002  10.67(5.03-15.10)  9802

D   7 13C2 PFHxA

315.00 > 270.00  1.923  1.924 -0.001  0.734      5484129        2.32   92.7 53904

D   9 13C4-PFHpA

367.00 > 322.00  2.257  2.254  0.003  0.862      5406174        2.35   94.0 46703

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.257  2.255  0.002  1.000      5455937        2.43   97.1  8638

363.00 > 169.00  2.257  2.255  0.002  1.000      2226447  2.45(1.13-3.40) 16874

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.268  2.269 -0.001  1.000      6466219        2.19   96.4 21156

399.00 > 99.00  2.268  2.269 -0.001  1.000      2108524  3.07(1.50-4.49) 11252
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.268  2.271 -0.003  0.866      6555560        2.28   96.3 56365

D  12 M2-6:2FTS

429.00 > 81.00  2.603  2.605 -0.002  0.994      3744961        4.85    204 92983

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.603  2.605 -0.002  1.000      5765023        2.17   91.5 129811

D  14 13C4 PFOA

417.00 > 372.00  2.618  2.618 0.0  1.000      6405234        2.52    101 59807

*  62 13C2-PFOA

415.00 > 370.00  2.618  2.619 -0.001      6197293        2.50 46547

   15 Perfluorooctanoic acid

413.00 > 369.00  2.618  2.621 -0.003  1.000      6564354        2.40   96.1  3076

413.00 > 169.00  2.618  2.621 -0.003  1.000      3617518  1.81(0.84-2.52) 23400

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.625  2.626 -0.001  1.000      5694668        2.53    106 50112

449.00 > 99.00  2.625  2.626 -0.001  1.000      1493619  3.81(1.94-5.82) 28559

D  18 13C4 PFOS

503.00 > 80.00  2.992  2.993 -0.001  1.143      4139750        2.21   92.5 37815

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.992  2.994 -0.002  1.000      4128964        2.30   99.1 17980

499.00 > 99.00  2.992  2.994 -0.002  1.000       914226  4.52(2.31-6.93) 11782

D  19 13C5 PFNA

468.00 > 423.00  2.992  2.994 -0.002  1.143      4247810        2.31   92.3 43552

   20 Perfluorononanoic acid

463.00 > 419.00  3.000  2.994  0.006  1.003      4323112        2.61    104 13059

463.00 > 169.00  2.992  2.994 -0.002  1.000      1029666  4.20(1.90-5.69) 24103

D  26 M2-8:2FTS

529.00 > 81.00  3.348  3.343  0.005  1.279      1130628        1.86   77.7 20128

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.348  3.344  0.004  1.000      1421350        2.44    102 29610

   24 Perfluorodecanoic acid

513.00 > 469.00  3.363  3.356  0.007  1.000      3494901        2.58    103 16936

513.00 > 169.00  3.363  3.356  0.007  1.000       603755  5.79(2.36-7.09)  2428

D  23 13C2 PFDA

515.00 > 470.00  3.363  3.356  0.007  1.285      3450590        2.21   88.5 37285

D  21 13C8 FOSA

506.00 > 78.00  3.340  3.359 -0.019  1.276      5748875        2.28   91.2 25108

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.340  3.359 -0.019  1.000      5685099        2.64    106 34327

D  27 d3-NMeFOSAA

573.00 > 419.00  3.515  3.511  0.004  1.343      1937017        2.33   93.1 19132

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.522  3.515  0.007  1.002      2117732        2.61    104 13224

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.671  3.667  0.004  1.000      2648752        2.42    100 55214

599.00 > 99.00  3.671  3.667  0.004  1.000       863369  3.07(1.39-4.16) 23938

D  32 d5-NEtFOSAA

589.00 > 419.00  3.680  3.677  0.003  1.406      1950539        2.41   96.5 15956
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.689  3.685  0.004  1.002      1860347        2.53    101 19165

D  30 13C2 PFUnA

565.00 > 520.00  3.689  3.685  0.004  1.409      2657380        2.21   88.5 42728

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.689  3.685  0.004  1.000      2504849        2.40   95.9 11676

563.00 > 169.00  3.689  3.685  0.004  1.000       533668  4.69(0.00-0.00) 20917

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.836  3.856 -0.020  1.465      1703269        2.34   93.5  4248

   35 MeFOSA

512.00 > 169.00  3.845  3.865 -0.020  1.002      1652753        2.54    102  3513

D  36 13C2 PFDoA

615.00 > 570.00  3.989  3.979  0.010  1.524      2929017        2.19   87.6 32307

   37 Perfluorododecanoic acid

613.00 > 569.00  3.989  3.982  0.007  1.000      2928625        2.53    101  6698

613.00 > 169.00  3.989  3.982  0.007  1.000       731717  4.00(2.13-6.40) 22051

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.028  4.048 -0.020  1.539      1552819        2.29   91.6  3058

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.036  4.056 -0.020  1.002      1613380        2.47   99.0  3492

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.252  4.243  0.009  1.000      3158228        2.58    103  9811

663.00 > 169.00  4.252  4.243  0.009  1.000       977601  3.23(1.25-3.76) 25209

D  43 13C2-PFTeDA

715.00 > 670.00  4.500  4.481  0.019  1.719      3458084        2.22   88.8 21460

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.500  4.481  0.019  1.000       791788        2.26   90.2 19519

713.00 > 219.00  4.486  4.481  0.005  0.997       566578  1.40(0.71-2.13) 16723

D  44 13C2-PFHxDA

815.00 > 770.00  4.913  4.892  0.021  1.877      5603180        2.17   87.0 17976

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.913  4.894  0.019  1.000      5270526        2.74    110  2744

813.00 > 169.00  4.913  4.894  0.019  1.000       938122  5.62(2.86-8.58) 10330

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.274  5.242  0.032  1.000      5892511        2.75    110  1187

913.00 > 169.00  5.274  5.242  0.032  1.000       748977  7.87(0.00-0.00)  2754

Reagents:

LCPFC_LL5_00002 Amount Added:   1.00 Units: mL
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_002.d

Injection Date: 12-Dec-2017 21:34:43 Instrument ID: A8_N

Lims ID: CCV L5                   

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 14 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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D   3 13C5-PFPeA
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0.8 1.1 1.4 1.7 2.0 2.3
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 262.90 > 219.00:Moving5PtAverage_x

  
1

.6
4

6

D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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   10 Perfluoroheptanoic acid
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   13 Sodium 1H,1H,2H,2H-perfluorooctane
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D  14 13C4 PFOA
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*  62 13C2-PFOA
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   15 Perfluorooctanoic acid
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   16 Perfluoroheptanesulfonic Acid

1.8 2.1 2.4 2.7 3.0 3.3
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 449.00 > 80.00:Moving5PtAverage_x3

  
2

.6
2

5

Page 782 of 897



Report Date: 13-Dec-2017 13:39:09 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_002.d

   16 Perfluoroheptanesulfonic Acid
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D  26 M2-8:2FTS
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   25 Sodium 1H,1H,2H,2H-perfluorodecane
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   24 Perfluorodecanoic acid
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   24 Perfluorodecanoic acid
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D  23 13C2 PFDA
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D  21 13C8 FOSA
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   22 Perfluorooctane Sulfonamide
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D  27 d3-NMeFOSAA
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   28 N-methyl perfluorooctane sulfonami
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D  32 d5-NEtFOSAA
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   33 N-ethyl perfluorooctane sulfonamid
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D  30 13C2 PFUnA
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   35 MeFOSA
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D  36 13C2 PFDoA
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   37 Perfluorododecanoic acid
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   39 N-ethylperfluoro-1-octanesulfonami

3.2 3.5 3.8 4.1 4.4 4.7
Min

0

9

18

27

36

45

54

63

72

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 526.00 > 169.00:Moving5PtAverage_x

  
4

.0
3

6

   41 Perfluorotridecanoic acid
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   41 Perfluorotridecanoic acid
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D  43 13C2-PFTeDA
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D  44 13C2-PFHxDA
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   45 Perfluorohexadecanoic acid
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   45 Perfluorohexadecanoic acid
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   46 Perfluorooctadecanoic acid
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  22:37

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/9

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_010.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93460.9084 1.03 1.00 2.9 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1121.164 0.956 1.00 -4.4 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

80.3776.11 0.933 0.884 5.6 25.0AveID

4:2 FTS 0.49541.088 0.425 0.934 -54.5* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.98361.021 0.963 1.00 -3.7 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0531.039 1.01 1.00 1.4 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0371.063 0.887 0.910 -2.5 25.0AveID

6:2FTS 1.7471.686 0.982 0.948 3.6 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0511.067 0.985 1.00 -1.5 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3281.301 0.972 0.952 2.1 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.96750.9749 0.992 1.00 -0.8 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0171.036 0.911 0.928 -1.8 25.0AveID

8:2FTS 1.2741.235 0.989 0.958 3.2 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0180.9368 1.09 1.00 8.7 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.98030.9809 0.999 1.00 -0.0 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0681.047 1.02 1.00 2.0 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.61080.6323 0.931 0.964 -3.4 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.98940.9417 1.05 1.00 5.1 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.89030.9833 0.905 1.00 -9.5 25.0AveID

MeFOSA 1.0020.9545 1.05 1.00 5.0 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.9960.9872 1.01 1.00 0.9 25.0AveID

N-EtFOSA-M 1.0931.050 1.04 1.00 4.1 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0551.045 1.01 1.00 1.0 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.25470.2537 1.00 1.00 0.4 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.8830 1.01 1.00 1.5 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0050.9556 1.05 1.00 5.1 25.0AveID

13C4 PFBA 1.4171.489 2.38 2.50 -4.9 50.0Ave

13C5 PFPeA 0.85970.9288 2.31 2.50 -7.4 50.0Ave

13C3-PFBS 0.01770.0193 2.13 2.33 -8.5 50.0Ave

13C2 PFHxA 0.90480.9542 2.37 2.50 -5.2 50.0Ave

13C4-PFHpA 0.86800.9279 2.34 2.50 -6.5 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  22:37

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/9

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_010.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.0981.162 2.24 2.37 -5.4 50.0Ave

M2-6:2FTS 0.58420.3113 4.46 2.38 87.7* 50.0Ave

13C4 PFOA 1.0151.027 2.47 2.50 -1.2 50.0Ave

13C4 PFOS 0.71810.7554 2.27 2.39 -4.9 50.0Ave

13C5 PFNA 0.71610.7423 2.41 2.50 -3.5 50.0Ave

13C8 FOSA 0.94331.017 2.32 2.50 -7.3 50.0Ave

M2-8:2FTS 0.18860.2450 1.84 2.40 -23.0 50.0Ave

13C2 PFDA 0.57260.6290 2.28 2.50 -9.0 50.0Ave

d3-NMeFOSAA 0.32540.3356 2.42 2.50 -3.0 50.0Ave

d5-NEtFOSAA 0.31770.3261 2.44 2.50 -2.6 50.0Ave

13C2 PFUnA 0.45790.4846 2.36 2.50 -5.5 50.0Ave

d-N-MeFOSA-M 0.26590.2938 2.26 2.50 -9.5 50.0Ave

13C2 PFDoA 0.48140.5394 2.23 2.50 -10.8 50.0Ave

d-N-EtFOSA-M 0.23990.2737 2.19 2.50 -12.3 50.0Ave

13C2-PFTeDA 0.55490.6284 2.21 2.50 -11.7 50.0Ave

13C2-PFHxDA 1.0001.040 2.40 2.50 -3.8 50.0Ave

FORM VII 537 (modified)
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Report Date: 13-Dec-2017 13:39:52 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_010.d

Lims ID: CCV L4                   

Client ID:

Sample Type: CCV

Inject. Date: 12-Dec-2017 22:37:54 ALS Bottle#: 13 Worklist Smp#: 9

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCV L4

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:52 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:39:47

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.401  1.401 0.0  0.534      8704907        2.38   95.1 45419

    2 Perfluorobutyric acid

212.90 > 169.00  1.406  1.402  0.004  1.004      3254321        1.03    103   820

D   3 13C5-PFPeA

267.90 > 223.00  1.651  1.646  0.005  0.629      5283279        2.31   92.6 50272

    4 Perfluoropentanoic acid

262.90 > 219.00  1.651  1.648  0.003  1.000      2350063      0.9556   95.6  1572

D  47 13C3-PFBS

301.90 > 83.00  1.684  1.681  0.003  0.642       100975        2.13   91.5  3679

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.684  1.682  0.002  1.000      3085545      0.9334    106 15711

298.90 > 99.00  1.684  1.682  0.002  1.000      1276901  2.42(1.25-3.74)  9757

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.891  1.887  0.004  1.000       664383      0.4254   45.5 24167

    6 Perfluorohexanoic acid

313.00 > 269.00  1.929  1.923  0.006  1.000      2187775      0.9635   96.3  4917

313.00 > 119.00  1.929  1.923  0.006  1.000       191943  11.40(5.03-15.10)  3731

D   7 13C2 PFHxA

315.00 > 270.00  1.929  1.924  0.005  0.735      5560432        2.37   94.8 47240

D   9 13C4-PFHpA

367.00 > 322.00  2.256  2.254  0.002  0.860      5333846        2.34   93.5 43182

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.266  2.255  0.011  1.005      2247014        1.01    101  3979

363.00 > 169.00  2.266  2.255  0.011  1.005       920714  2.44(1.13-3.40)  8781

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.277  2.269  0.008  1.000      2547540      0.8873   97.5 14500

399.00 > 99.00  2.277  2.269  0.008  1.000       818810  3.11(1.50-4.49)  6545
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_010.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.277  2.271  0.006  0.868      6385456        2.24   94.6 54912

D  12 M2-6:2FTS

429.00 > 81.00  2.609  2.605  0.004  0.994      3410476        4.46    188 83518

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.609  2.605  0.004  1.000      2378246      0.9823    104 80748

D  14 13C4 PFOA

417.00 > 372.00  2.624  2.618  0.006  1.000      6236069        2.47   98.8 58965

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      6145264        2.50 59854

   15 Perfluorooctanoic acid

413.00 > 369.00  2.624  2.621  0.003  1.000      2621462      0.9853   98.5  1205

413.00 > 169.00  2.624  2.621  0.003  1.000      1410063  1.86(0.84-2.52)  9082

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.631  2.626  0.005  1.000      2232340      0.9718    102 26905

449.00 > 99.00  2.631  2.626  0.005  1.000       606772  3.68(1.94-5.82) 14048

D  18 13C4 PFOS

503.00 > 80.00  3.000  2.993  0.007  1.143      4218655        2.27   95.1 32241

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  3.000  2.994  0.006  1.000      1666366      0.9109   98.2  8879

499.00 > 99.00  3.000  2.994  0.006  1.000       374065  4.45(2.31-6.93)  6310

D  19 13C5 PFNA

468.00 > 423.00  3.000  2.994  0.006  1.143      4400442        2.41   96.5 47158

   20 Perfluorononanoic acid

463.00 > 419.00  3.000  2.994  0.006  1.000      1703019        0.99   99.2  5205

463.00 > 169.00  3.000  2.994  0.006  1.000       437285  3.89(1.90-5.69) 13036

D  26 M2-8:2FTS

529.00 > 81.00  3.347  3.343  0.004  1.276      1110315        1.84   77.0 19639

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.347  3.344  0.003  1.000       565975      0.9889    103 17502

   24 Perfluorodecanoic acid

513.00 > 469.00  3.363  3.356  0.007  1.000      1379689        1.00   99.9  6570

513.00 > 169.00  3.363  3.356  0.007  1.000       240209  5.74(2.36-7.09)  1998

D  23 13C2 PFDA

515.00 > 470.00  3.363  3.356  0.007  1.282      3518528        2.28   91.0 36664

D  21 13C8 FOSA

506.00 > 78.00  3.347  3.359 -0.012  1.276      5796724        2.32   92.7 27123

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.347  3.359 -0.012  1.000      2361234        1.09    109 23228

D  27 d3-NMeFOSAA

573.00 > 419.00  3.515  3.511  0.004  1.339      1999479        2.42   97.0 26316

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.522  3.515  0.007  1.002       854163        1.02    102  6264

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.671  3.667  0.004  1.000      1039330      0.9312   96.6 32217

599.00 > 99.00  3.671  3.667  0.004  1.000       359767  2.89(1.39-4.16) 12904

D  32 d5-NEtFOSAA

589.00 > 419.00  3.680  3.677  0.003  1.403      1952588        2.44   97.4 15451
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.689  3.685  0.004  1.002       772714        1.05    105 12199

D  30 13C2 PFUnA

565.00 > 520.00  3.689  3.685  0.004  1.406      2813640        2.36   94.5 51604

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.689  3.685  0.004  1.000      1001956      0.9054   90.5  5706

563.00 > 169.00  3.689  3.685  0.004  1.000       227782  4.40(0.00-0.00) 10319

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.836  3.856 -0.020  1.462      1634055        2.26   90.5  3924

   35 MeFOSA

512.00 > 169.00  3.845  3.865 -0.020  1.002       654987        1.05    105  3222

D  36 13C2 PFDoA

615.00 > 570.00  3.989  3.979  0.010  1.520      2958164        2.23   89.2 31333

   37 Perfluorododecanoic acid

613.00 > 569.00  3.989  3.982  0.007  1.000      1178513        1.01    101  3042

613.00 > 169.00  3.989  3.982  0.007  1.000       285660  4.13(2.13-6.40) 13980

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.028  4.048 -0.020  1.535      1474375        2.19   87.7  2934

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.036  4.056 -0.020  1.002       644316        1.04    104  2891

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.252  4.243  0.009  1.000      1248348        1.01    101  3442

663.00 > 169.00  4.252  4.243  0.009  1.000       435793  2.86(1.25-3.76) 20382

D  43 13C2-PFTeDA

715.00 > 670.00  4.500  4.481  0.019  1.715      3409745        2.21   88.3 24678

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.500  4.481  0.019  1.000       347343        1.00    100 12078

713.00 > 219.00  4.486  4.481  0.005  0.997       235576  1.47(0.71-2.13) 10411

D  44 13C2-PFHxDA

815.00 > 770.00  4.913  4.892  0.021  1.872      6143887        2.40   96.2 18379

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.922  4.894  0.028  1.002      2170037        1.01    101  1157

813.00 > 169.00  4.922  4.894  0.028  1.002       386529  5.61(2.86-8.58)  6302

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.281  5.242  0.039  1.000      2469118        1.05    105   559

913.00 > 169.00  5.274  5.242  0.032  0.999       306115  8.07(0.00-0.00)  2035

Reagents:

LCPFC_LL4_00002 Amount Added:   1.00 Units: mL
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Injection Date: 12-Dec-2017 22:37:54 Instrument ID: A8_N

Lims ID: CCV L4                   

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 13 Worklist Smp#: 9

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane

1.1 1.4 1.7 2.0 2.3
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 327.00 > 307.00:Moving5PtAverage_x

  
1

.8
9

1

    6 Perfluorohexanoic acid
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   10 Perfluoroheptanoic acid
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0
0

0
0

)

Exp1:m/z 563.00 > 169.00:Moving5PtAverage_x

  
3

.6
8

9

D  34 d-N-MeFOSA-M

3.1 3.4 3.7 4.0 4.3 4.6
Min

0

9

18

27

36

45

54

63

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 515.00 > 169.00:Moving5PtAverage_x

  
3

.8
3

6
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   35 MeFOSA

3.1 3.4 3.7 4.0 4.3 4.6
Min

0

4

8
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24

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 512.00 > 169.00:Moving5PtAverage_x

  
3

.8
4

5

D  36 13C2 PFDoA

3.2 3.5 3.8 4.1 4.4 4.7
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 615.00 > 570.00:Moving5PtAverage_x

  
3

.9
8

9

   37 Perfluorododecanoic acid

3.4 3.7 4.0 4.3 4.6
Min

0

7

14

21

28

35

42

49

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 613.00 > 569.00:Moving5PtAverage_x
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8
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   37 Perfluorododecanoic acid

3.4 3.7 4.0 4.3 4.6
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0
0

0
0

)

Exp1:m/z 613.00 > 169.00:Moving5PtAverage_x

  
3

.9
8

9

D  38 d-N-EtFOSA-M

3.3 3.6 3.9 4.2 4.5
Min

0

9

18

27

36

45

54

63

Y
 (

 X
1

0
0

0
0

)
Exp1:m/z 531.00 > 169.00:Moving5PtAverage_x

  
4

.0
2

8

   39 N-ethylperfluoro-1-octanesulfonami

3.3 3.6 3.9 4.2 4.5 4.8
Min

0

4

8
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24

28

Y
 (
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1

0
0

0
0

)

Exp1:m/z 526.00 > 169.00:Moving5PtAverage_x

  
4

.0
3

6

   41 Perfluorotridecanoic acid

3.5 3.8 4.1 4.4 4.7 5.0
Min

0

8

16

24

32

40

48

56

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 663.00 > 619.00:Moving5PtAverage_x

  
4

.2
5

2

   41 Perfluorotridecanoic acid

3.5 3.8 4.1 4.4 4.7 5.0
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 663.00 > 169.00:Moving5PtAverage_x

  
4

.2
5

2

D  43 13C2-PFTeDA

3.5 4.1 4.7 5.3
Min

0

2

4

6

8
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Y

 (
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1
0

0
0

0
0

)

Exp1:m/z 715.00 > 670.00:Moving5PtAverage_x

  
4

.5
0

0

   42 Perfluorotetradecanoic acid

3.7 4.0 4.3 4.6 4.9 5.2
Min

0
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Y
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1

0
0

0
0

)

Exp1:m/z 713.00 > 169.00:Moving5PtAverage_x

  
4

.5
0

0

   42 Perfluorotetradecanoic acid

3.7 4.0 4.3 4.6 4.9 5.2
Min

0

13

26

39

52

65

78
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Y
 (

 X
1

0
0

0
)

Exp1:m/z 713.00 > 219.00:Moving5PtAverage_x

  
4

.4
8

6

D  44 13C2-PFHxDA

4.0 4.3 4.6 4.9 5.2 5.5 5.8
Min

0

4

8

12

16
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24

28

Y
 (
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1

0
0

0
0

0
)

Exp1:m/z 815.00 > 770.00:Moving5PtAverage_x

  
4

.9
1

3

Page 796 of 897



Report Date: 13-Dec-2017 13:39:53 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_010.d

   45 Perfluorohexadecanoic acid

4.1 4.4 4.7 5.0 5.3 5.6
Min

0

12

24

36

48
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Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 813.00 > 769.00:Moving5PtAverage_x

  
4
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2
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   45 Perfluorohexadecanoic acid

4.2 4.5 4.8 5.1 5.4
Min

0
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Y
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0
0

0
0

)

Exp1:m/z 813.00 > 169.00:Moving5PtAverage_x

  
4
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   46 Perfluorooctadecanoic acid

4.5 4.8 5.1 5.4 5.7 6.0
Min

0
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Y
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0
0

0
0

0
)

Exp1:m/z 913.00 > 869.00:Moving5PtAverage_x
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   46 Perfluorooctadecanoic acid

4.7 5.0 5.3 5.6 5.9
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)

Exp1:m/z 913.00 > 169.00:Moving5PtAverage_x

  
5
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7

4
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  10:42

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199709/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_001.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91890.9084 0.0506 0.0500 1.1 50.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1971.164 0.0514 0.0500 2.9 50.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

79.3376.11 0.0461 0.0442 4.2 50.0AveID

4:2 FTS 0.73211.088 0.314 0.467 -32.7 50.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0311.021 0.0505 0.0500 1.0 50.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0941.039 0.0526 0.0500 5.3 50.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.1311.063 0.0484 0.0455 6.3 50.0AveID

6:2FTS 1.6551.686 0.465 0.474 -1.8 50.0AveID

Perfluorooctanoic acid 
(PFOA)

1.1331.067 0.0531 0.0500 6.3 50.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3821.301 0.0505 0.0476 6.2 50.0AveID

Perfluorononanoic acid 
(PFNA)

0.96160.9749 0.0493 0.0500 -1.4 50.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0671.036 0.0478 0.0464 2.9 50.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.98230.9368 0.0524 0.0500 4.9 50.0AveID

8:2FTS 1.2111.235 0.470 0.479 -1.9 50.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0230.9809 0.0521 0.0500 4.3 50.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0781.047 0.514 0.500 2.9 50.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.65970.6323 0.0503 0.0482 4.3 50.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.91440.9417 0.486 0.500 -2.9 50.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0250.9833 0.0521 0.0500 4.2 50.0AveID

MeFOSA 1.0160.9545 0.532 0.500 6.5 50.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0360.9872 0.0525 0.0500 5.0 50.0AveID

N-EtFOSA-M 1.0521.050 0.501 0.500 0.2 50.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0021.045 0.0479 0.0500 -4.1 50.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.25320.2537 0.0499 0.0500 -0.2 50.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

1.392 0.0575 0.0500 14.9 50.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0910.9556 0.0571 0.0500 14.2 50.0AveID

13C4 PFBA 1.4211.489 2.39 2.50 -4.6 50.0Ave

13C5 PFPeA 0.85940.9288 2.31 2.50 -7.5 50.0Ave

13C3-PFBS 0.01780.0193 2.14 2.33 -8.1 50.0Ave

13C2 PFHxA 0.91120.9542 2.39 2.50 -4.5 50.0Ave

13C4-PFHpA 0.87430.9279 2.36 2.50 -5.8 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  10:42

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199709/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_001.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1101.162 2.26 2.37 -4.4 50.0Ave

M2-6:2FTS 0.34210.3113 2.61 2.38 9.9 50.0Ave

13C4 PFOA 1.0201.027 2.48 2.50 -0.7 50.0Ave

13C4 PFOS 0.69550.7554 2.20 2.39 -7.9 50.0Ave

13C5 PFNA 0.70300.7423 2.37 2.50 -5.3 50.0Ave

13C8 FOSA 0.91581.017 2.25 2.50 -10.0 50.0Ave

M2-8:2FTS 0.16660.2450 1.63 2.40 -32.0 50.0Ave

13C2 PFDA 0.56710.6290 2.25 2.50 -9.8 50.0Ave

d3-NMeFOSAA 0.29730.3356 2.22 2.50 -11.4 50.0Ave

d5-NEtFOSAA 0.32280.3261 2.47 2.50 -1.0 50.0Ave

13C2 PFUnA 0.41750.4846 2.15 2.50 -13.8 50.0Ave

d-N-MeFOSA-M 0.26020.2938 2.21 2.50 -11.4 50.0Ave

13C2 PFDoA 0.47680.5394 2.21 2.50 -11.6 50.0Ave

d-N-EtFOSA-M 0.23600.2737 2.16 2.50 -13.8 50.0Ave

13C2-PFTeDA 0.54450.6284 2.17 2.50 -13.4 50.0Ave

13C2-PFHxDA 0.98021.040 2.36 2.50 -5.7 50.0Ave

FORM VII 537 (modified)
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Report Date: 14-Dec-2017 12:21:53 Chrom Revision: 2.2  08-Dec-2017 11:41:26

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51711.b\2017.12.13LLA_001.d

Lims ID: CCVL                     

Client ID:

Sample Type: CCVL

Inject. Date: 13-Dec-2017 10:42:27 ALS Bottle#: 21 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCVL

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51711.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 14-Dec-2017 12:21:52 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK015

First Level Reviewer: roycea Date: 14-Dec-2017 12:21:52

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.534      8674502        2.39   95.4 47057

    2 Perfluorobutyric acid

212.90 > 169.00  1.399  1.402 -0.003  1.000       159413      0.0506    101  36.8

D   3 13C5-PFPeA

267.90 > 223.00  1.649  1.646  0.003  0.629      5247936        2.31   92.5 41967

    4 Perfluoropentanoic acid

262.90 > 219.00  1.649  1.648  0.001  1.000       125634      0.0514    103   116

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.641       100806        2.14   91.9  3138

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000       152034      0.0461    104   675

298.90 > 99.00  1.681  1.682 -0.001  1.000        63082  2.41(1.25-3.74)   480

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.896  1.887  0.009  1.000       285665      0.3143   67.3 13377

    6 Perfluorohexanoic acid

313.00 > 269.00  1.925  1.923  0.002  1.000       114746      0.0505    101   240

313.00 > 119.00  1.934  1.923  0.011  1.005        12091  9.49(5.03-15.10)   258

D   7 13C2 PFHxA

315.00 > 270.00  1.925  1.924  0.001  0.734      5563753        2.39   95.5 44646

D   9 13C4-PFHpA

367.00 > 322.00  2.260  2.254  0.006  0.862      5338904        2.36   94.2 36109

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.260  2.255  0.005  1.000       116817      0.0526    105   232

363.00 > 169.00  2.260  2.255  0.005  1.000        43160  2.71(1.13-3.40)   375

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.271  2.269  0.002  1.000       139493      0.0484    106  1344

399.00 > 99.00  2.271  2.269  0.002  1.000        45273  3.08(1.50-4.49)   438
Page 800 of 897



Report Date: 14-Dec-2017 12:21:53 Chrom Revision: 2.2  08-Dec-2017 11:41:26

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51711.b\2017.12.13LLA_001.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.271  2.271 0.0  0.866      6412514        2.26   95.6 43134

D  12 M2-6:2FTS

429.00 > 81.00  2.614  2.605  0.009  0.997      1984464        2.61    110 44474

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.614  2.605  0.009  1.000       655442      0.4653   98.2 22490

D  14 13C4 PFOA

417.00 > 372.00  2.621  2.618  0.003  1.000      6228613        2.48   99.3 50648

*  62 13C2-PFOA

415.00 > 370.00  2.621  2.619  0.002      6106263        2.50 55300

   15 Perfluorooctanoic acid

413.00 > 369.00  2.621  2.621 0.0  1.000       141177      0.0531    106   120

413.00 > 169.00  2.621  2.621 0.0  1.000        72972  1.93(0.84-2.52)   546

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000       111739      0.0505    106  4318

449.00 > 99.00  2.628  2.626  0.002  1.000        32383  3.45(1.94-5.82)  1058

D  18 13C4 PFOS

503.00 > 80.00  2.996  2.993  0.003  1.143      4060113        2.20   92.1 31379

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.996  2.994  0.002  1.000        84104      0.0478    103   474

499.00 > 99.00  3.003  2.994  0.009  1.003        20827  4.04(2.31-6.93)   307

D  19 13C5 PFNA

468.00 > 423.00  2.996  2.994  0.002  1.143      4292571        2.37   94.7 37860

   20 Perfluorononanoic acid

463.00 > 419.00  2.996  2.994  0.002  1.000        82555      0.0493   98.6   319

463.00 > 169.00  2.996  2.994  0.002  1.000        18220  4.53(1.90-5.69)   342

D  26 M2-8:2FTS

529.00 > 81.00  3.351  3.343  0.008  1.279       974756        1.63   68.0 17547

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.351  3.344  0.007  1.000       235995      0.4697   98.1  8480

   24 Perfluorodecanoic acid

513.00 > 469.00  3.359  3.356  0.003  1.000        70836      0.0521    104   453

513.00 > 169.00  3.359  3.356  0.003  1.000        11301  6.27(2.36-7.09)   141

D  23 13C2 PFDA

515.00 > 470.00  3.359  3.356  0.003  1.282      3462669        2.25   90.2 32112

D  21 13C8 FOSA

506.00 > 78.00  3.344  3.359 -0.015  1.276      5592160        2.25   90.0 25024

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.344  3.359 -0.015  1.000       109867      0.0524    105  3401

D  27 d3-NMeFOSAA

573.00 > 419.00  3.519  3.511  0.008  1.343      1815521        2.22   88.6 22443

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.519  3.515  0.004  1.000       391272      0.5145    103  3271

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.675  3.667  0.008  1.000        54019      0.0503    104  1958

599.00 > 99.00  3.675  3.667  0.008  1.000        14819  3.65(1.39-4.16)  1221

D  32 d5-NEtFOSAA

589.00 > 419.00  3.684  3.677  0.007  1.406      1970991        2.47   99.0 11041
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Report Date: 14-Dec-2017 12:21:53 Chrom Revision: 2.2  08-Dec-2017 11:41:26

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51711.b\2017.12.13LLA_001.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.692  3.685  0.007  1.002       360460      0.4855   97.1  6657

D  30 13C2 PFUnA

565.00 > 520.00  3.692  3.685  0.007  1.409      2549395        2.15   86.2 36022

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.692  3.685  0.007  1.000        52242      0.0521    104   325

563.00 > 169.00  3.692  3.685  0.007  1.000        12150  4.30(0.00-0.00)   538

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.840  3.856 -0.016  1.465      1588936        2.21   88.6  3621

   35 MeFOSA

512.00 > 169.00  3.849  3.865 -0.016  1.002       323024      0.5325    106  3623

D  36 13C2 PFDoA

615.00 > 570.00  3.986  3.979  0.007  1.521      2911134        2.21   88.4 31822

   37 Perfluorododecanoic acid

613.00 > 569.00  3.986  3.982  0.004  1.000        60335      0.0525    105   187

613.00 > 169.00  3.986  3.982  0.004  1.000        16191  3.73(2.13-6.40)   658

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.033  4.048 -0.015  1.539      1440848        2.16   86.2  3488

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.041  4.056 -0.015  1.002       303040      0.5008    100  2172

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.258  4.243  0.015  1.000        58317      0.0479   95.9   283

663.00 > 169.00  4.248  4.243  0.005  0.998        20082  2.90(1.25-3.76)  1558

D  43 13C2-PFTeDA

715.00 > 670.00  4.491  4.481  0.010  1.713      3324631        2.17   86.6 26655

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.491  4.481  0.010  1.000        16837      0.0499   99.8   599

713.00 > 219.00  4.491  4.481  0.010  1.000        11048  1.52(0.71-2.13)   664

D  44 13C2-PFHxDA

815.00 > 770.00  4.915  4.892  0.023  1.875      5985331        2.36   94.3 19566

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.915  4.894  0.021  1.000       166626      0.0575    115   121

813.00 > 169.00  4.915  4.894  0.021  1.000        29822  5.59(2.86-8.58)  1149

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.269  5.242  0.027  1.000       130610      0.0571    114  49.6

913.00 > 169.00  5.269  5.242  0.027  1.000        15894  8.22(0.00-0.00)   270

Reagents:

LCPFC_CCVL_00001 Amount Added:   1.00 Units: mL
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Injection Date: 13-Dec-2017 10:42:27 Instrument ID: A8_N

Lims ID: CCVL                     

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 21 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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   10 Perfluoroheptanoic acid
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   16 Perfluoroheptanesulfonic Acid
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D  21 13C8 FOSA
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:03

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_024.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93060.9084 1.02 1.00 2.4 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1391.164 0.979 1.00 -2.1 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.9276.11 0.893 0.884 1.1 25.0AveID

4:2 FTS 0.98831.088 0.849 0.934 -9.1 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.9991.021 0.979 1.00 -2.1 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0611.039 1.02 1.00 2.1 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

0.97541.063 0.835 0.910 -8.3 25.0AveID

6:2FTS 1.6351.686 0.919 0.948 -3.1 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0401.067 0.975 1.00 -2.5 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.4051.301 1.03 0.952 8.0 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0601.036 0.949 0.928 2.3 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.98590.9749 1.01 1.00 1.1 25.0AveID

8:2FTS 1.2481.235 0.969 0.958 1.1 25.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0390.9809 1.06 1.00 5.9 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0240.9368 1.09 1.00 9.3 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.1101.047 1.06 1.00 6.0 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63480.6323 0.968 0.964 0.4 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95330.9417 1.01 1.00 1.2 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0920.9833 1.11 1.00 11.0 25.0AveID

MeFOSA 1.0280.9545 1.08 1.00 7.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.9990.9872 1.01 1.00 1.2 25.0AveID

N-EtFOSA-M 1.0351.050 0.986 1.00 -1.4 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0731.045 1.03 1.00 2.7 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24630.2537 0.971 1.00 -2.9 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.8975 1.03 1.00 3.2 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0350.9556 1.08 1.00 8.3 25.0AveID

13C4 PFBA 1.5401.489 2.59 2.50 3.4 50.0Ave

13C5 PFPeA 0.95120.9288 2.56 2.50 2.4 50.0Ave

13C3-PFBS 0.02000.0193 2.41 2.33 3.6 50.0Ave

13C2 PFHxA 0.98900.9542 2.59 2.50 3.6 50.0Ave

13C4-PFHpA 0.96930.9279 2.61 2.50 4.5 50.0Ave

FORM VII 537 (modified)

Page 809 of 897



FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:03

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_024.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.2751.162 2.60 2.37 9.7 50.0Ave

M2-6:2FTS 0.33410.3113 2.55 2.38 7.3 50.0Ave

13C4 PFOA 1.0901.027 2.65 2.50 6.1 50.0Ave

13C4 PFOS 0.76830.7554 2.43 2.39 1.7 50.0Ave

13C5 PFNA 0.78720.7423 2.65 2.50 6.0 50.0Ave

M2-8:2FTS 0.19870.2450 1.94 2.40 -18.9 50.0Ave

13C2 PFDA 0.60620.6290 2.41 2.50 -3.6 50.0Ave

13C8 FOSA 1.0101.017 2.48 2.50 -0.7 50.0Ave

d3-NMeFOSAA 0.33140.3356 2.47 2.50 -1.2 50.0Ave

d5-NEtFOSAA 0.36740.3261 2.82 2.50 12.6 50.0Ave

13C2 PFUnA 0.49630.4846 2.56 2.50 2.4 50.0Ave

d-N-MeFOSA-M 0.28900.2938 2.46 2.50 -1.7 50.0Ave

13C2 PFDoA 0.48920.5394 2.27 2.50 -9.3 50.0Ave

d-N-EtFOSA-M 0.27190.2737 2.48 2.50 -0.6 50.0Ave

13C2-PFTeDA 0.60680.6284 2.41 2.50 -3.4 50.0Ave

13C2-PFHxDA 1.0131.040 2.44 2.50 -2.6 50.0Ave

FORM VII 537 (modified)
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Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

Lims ID: CCV L4                   

Client ID:

Sample Type: CCV

Inject. Date: 13-Dec-2017 15:03:11 ALS Bottle#: 13 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCV L4

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 15:33:36 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 15:33:36

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.383  1.401 -0.019  0.533      8654498        2.59    103 55953

    2 Perfluorobutyric acid

212.90 > 169.00  1.383  1.402 -0.020  1.000      3221457        1.02    102   676

D   3 13C5-PFPeA

267.90 > 223.00  1.626  1.646 -0.020  0.627      5343889        2.56    102 57366

    4 Perfluoropentanoic acid

262.90 > 219.00  1.633  1.648 -0.015  1.005      2434679      0.9788   97.9  1784

D  47 13C3-PFBS

301.90 > 83.00  1.664  1.681 -0.017  0.641       104502        2.41    104  3030

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.664  1.682 -0.018  1.000      3056099      0.8933    101 13833

298.90 > 99.00  1.664  1.682 -0.018  1.000      1282681  2.38(1.25-3.74)  9148

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.871  1.887 -0.016  1.000       692928      0.8486   90.9 31328

    6 Perfluorohexanoic acid

313.00 > 269.00  1.905  1.923 -0.018  1.000      2220202      0.9785   97.9  4978

313.00 > 119.00  1.905  1.923 -0.018  1.000       207684  10.69(5.03-15.10)  3926

D   7 13C2 PFHxA

315.00 > 270.00  1.905  1.924 -0.019  0.734      5556168        2.59    104 63547

D   9 13C4-PFHpA

367.00 > 322.00  2.230  2.254 -0.024  0.860      5445537        2.61    104 51425

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.230  2.255 -0.025  1.000      2310866        1.02    102  3672

363.00 > 169.00  2.230  2.255 -0.025  1.000       907845  2.55(1.13-3.40)  8425

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.250  2.269 -0.019  1.000      2542944      0.8347   91.7 12945

399.00 > 99.00  2.250  2.269 -0.019  1.000       859328  2.96(1.50-4.49)  6373
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Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.250  2.271 -0.021  0.867      6775560        2.60    110 42078

D  12 M2-6:2FTS

429.00 > 81.00  2.587  2.605 -0.018  0.997      1782900        2.55    107 35400

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.587  2.605 -0.018  1.000      1163237      0.9191   96.9 25444

D  14 13C4 PFOA

417.00 > 372.00  2.594  2.618 -0.024  1.000      6123257        2.65    106 56320

*  62 13C2-PFOA

415.00 > 370.00  2.594  2.619 -0.025      5618175        2.50 42485

   15 Perfluorooctanoic acid

413.00 > 369.00  2.594  2.621 -0.027  1.000      2546569      0.9748   97.5  1248

413.00 > 169.00  2.594  2.621 -0.027  1.000      1309981  1.94(0.84-2.52)  8676

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.600  2.626 -0.026  1.000      2309501        1.03    108 23766

449.00 > 99.00  2.600  2.626 -0.026  1.000       623656  3.70(1.94-5.82) 10025

D  18 13C4 PFOS

503.00 > 80.00  2.964  2.993 -0.029  1.143      4126248        2.43    102 32887

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.964  2.994 -0.030  1.000      1698816      0.9494    102  7064

499.00 > 99.00  2.964  2.994 -0.030  1.000       360336  4.71(2.31-6.93)  4452

D  19 13C5 PFNA

468.00 > 423.00  2.964  2.994 -0.030  1.143      4422527        2.65    106 50195

   20 Perfluorononanoic acid

463.00 > 419.00  2.971  2.994 -0.023  1.002      1744136        1.01    101  5531

463.00 > 169.00  2.964  2.994 -0.030  1.000       426352  4.09(1.90-5.69) 12637

D  26 M2-8:2FTS

529.00 > 81.00  3.321  3.343 -0.022  1.280      1069662        1.94   81.1 17756

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.321  3.344 -0.023  1.000       534060      0.9686    101 14891

   24 Perfluorodecanoic acid

513.00 > 469.00  3.328  3.356 -0.028  1.000      1415394        1.06    106  6791

513.00 > 169.00  3.328  3.356 -0.028  1.000       250036  5.66(2.36-7.09)  1912

D  23 13C2 PFDA

515.00 > 470.00  3.328  3.356 -0.028  1.283      3405525        2.41   96.4 40377

D  21 13C8 FOSA

506.00 > 78.00  3.336  3.359 -0.023  1.286      5672511        2.48   99.3 26405

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.336  3.359 -0.023  1.000      2322438        1.09    109 24484

D  27 d3-NMeFOSAA

573.00 > 419.00  3.488  3.511 -0.023  1.345      1861741        2.47   98.8 18403

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.496  3.515 -0.019  1.002       826919        1.06    106  5293

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.647  3.667 -0.020  1.000      1056556      0.9678    100 30573

599.00 > 99.00  3.647  3.667 -0.020  1.000       358587  2.95(1.39-4.16) 15574

D  32 d5-NEtFOSAA

589.00 > 419.00  3.653  3.677 -0.024  1.408      2063891        2.82    113 15725
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Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.660  3.685 -0.025  1.002       786986        1.01    101  9775

D  30 13C2 PFUnA

565.00 > 520.00  3.660  3.685 -0.025  1.411      2788510        2.56    102 41913

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.660  3.685 -0.025  1.000      1217851        1.11    111  8091

563.00 > 169.00  3.660  3.685 -0.025  1.000       228644  5.33(0.00-0.00)  9340

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.840  3.856 -0.016  1.480      1623404        2.46   98.3  5136

   35 MeFOSA

512.00 > 169.00  3.849  3.865 -0.016  1.002       667257        1.08    108  3655

D  36 13C2 PFDoA

615.00 > 570.00  3.959  3.979 -0.020  1.526      2748584        2.27   90.7 28497

   37 Perfluorododecanoic acid

613.00 > 569.00  3.959  3.982 -0.023  1.000      1098812        1.01    101  4158

613.00 > 169.00  3.959  3.982 -0.023  1.000       278269  3.95(2.13-6.40) 15950

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.032  4.048 -0.016  1.554      1527747        2.48   99.4  7617

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.040  4.056 -0.016  1.002       632617      0.9859   98.6  3957

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.221  4.243 -0.022  1.000      1179348        1.03    103  4123

663.00 > 169.00  4.221  4.243 -0.022  1.000       394727  2.99(1.25-3.76) 18357

D  43 13C2-PFTeDA

715.00 > 670.00  4.453  4.481 -0.028  1.717      3409236        2.41   96.6 24928

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.465  4.481 -0.016  1.003       335838      0.9707   97.1 10216

713.00 > 219.00  4.453  4.481 -0.028  1.000       221248  1.52(0.71-2.13) 10346

D  44 13C2-PFHxDA

815.00 > 770.00  4.870  4.892 -0.022  1.877      5689522        2.44   97.4 15437

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.870  4.894 -0.024  1.000      2042489        1.03    103  2877

813.00 > 169.00  4.870  4.894 -0.024  1.000       378484  5.40(2.86-8.58)  7683

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.219  5.242 -0.023  1.000      2355733        1.08    108   614

913.00 > 169.00  5.219  5.242 -0.023  1.000       292217  8.06(0.00-0.00)  2408

Reagents:

LCPFC_LL4_00002 Amount Added:   1.00 Units: mL
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Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

Injection Date: 13-Dec-2017 15:03:11 Instrument ID: A8_N

Lims ID: CCV L4                   

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 13 Worklist Smp#: 1

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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    2 Perfluorobutyric acid
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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1.1 1.4 1.7 2.0 2.3 2.6
Min

0

7

14

21

28

35

42

49

Y
 (

 X
1

0
0

0
)

Exp1:m/z 313.00 > 119.00:Moving5PtAverage_x

  
1

.9
0

5

D   7 13C2 PFHxA
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D   9 13C4-PFHpA
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Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

   10 Perfluoroheptanoic acid
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   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid
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D  11 18O2 PFHxS
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2.0 2.3 2.6 2.9 3.2
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 449.00 > 99.00:Moving5PtAverage_x3

  
2

.6
0

0

D  18 13C4 PFOS

2.2 2.5 2.8 3.1 3.4 3.7
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 503.00 > 80.00:Moving5PtAverage_x3

  
2

.9
6

4

   17 Perfluorooctane sulfonic acid

1.2 2.1 3.0 3.9 4.8
Min

0

6

12

18

24

30

36

42

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 499.00 > 80.00:Moving5PtAverage_x3

  
2

.9
6

4

   17 Perfluorooctane sulfonic acid

1.6 2.2 2.8 3.4 4.0
Min

0

2

4

6

8

10

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 499.00 > 99.00:Moving5PtAverage_x3

  
2

.9
6

4

D  19 13C5 PFNA

2.2 2.5 2.8 3.1 3.4 3.7
Min

0

2

4

6

8

10

12

14

16
Y

 (
 X

1
0

0
0

0
0

)
Exp1:m/z 468.00 > 423.00:Moving5PtAverage_x

  
2

.9
6

4

   20 Perfluorononanoic acid

2.3 2.6 2.9 3.2 3.5
Min

0

8

16

24

32

40

48

56

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 463.00 > 419.00:Moving5PtAverage_x

  
2

.9
7

1

   20 Perfluorononanoic acid

2.3 2.6 2.9 3.2 3.5
Min

0

2

4

6

8

10

12

14

16

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 463.00 > 169.00:Moving5PtAverage_x

  
2

.9
6

4

D  26 M2-8:2FTS

2.7 3.0 3.3 3.6 3.9
Min

0

6

12

18

24

30

36

42

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 529.00 > 81.00:Moving5PtAverage_x3

  
3

.3
2

1

   25 Sodium 1H,1H,2H,2H-perfluorodecane

2.7 3.0 3.3 3.6 3.9
Min

0

3

6

9

12

15

18

21
Y

 (
 X

1
0

0
0

0
)

Exp1:m/z 527.00 > 507.00:Moving5PtAverage_x

  
3

.3
2

1

   24 Perfluorodecanoic acid

2.7 3.0 3.3 3.6 3.9
Min

0

8

16

24

32

40

48

56

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 513.00 > 469.00:Moving5PtAverage_x

  
3

.3
2

8

   24 Perfluorodecanoic acid

2.8 3.1 3.4 3.7
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
0

0
)

Exp1:m/z 513.00 > 169.00:Moving5PtAverage_x

  
3

.3
2

8

D  23 13C2 PFDA

2.5 2.8 3.1 3.4 3.7 4.0
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 515.00 > 470.00:Moving5PtAverage_x

  
3

.3
2

8

Page 816 of 897



Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

D  21 13C8 FOSA

2.6 2.9 3.2 3.5 3.8 4.1
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 506.00 > 78.00:Moving5PtAverage_x3

  
3

.3
3

6

   22 Perfluorooctane Sulfonamide

2.6 2.9 3.2 3.5 3.8 4.1
Min

0

11

22

33

44

55

66

77

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 498.00 > 78.00:Moving5PtAverage_x3

  
3

.3
3

6

D  27 d3-NMeFOSAA

2.7 3.0 3.3 3.6 3.9
Min

0

10

20

30

40

50

60

70

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 573.00 > 419.00:Moving5PtAverage_x

  
3

.4
8

8

   28 N-methyl perfluorooctane sulfonami

2.9 3.2 3.5 3.8 4.1
Min

0

4

8

12

16

20

24

28

32

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 570.00 > 419.00:Moving5PtAverage_x

  
3

.4
9

6

   29 Perfluorodecane Sulfonic acid

3.0 3.3 3.6 3.9 4.2
Min

0

6

12

18

24

30

36

42

Y
 (

 X
1

0
0

0
0

)
Exp1:m/z 599.00 > 80.00:Moving5PtAverage_x3

  
3

.6
4

7

   29 Perfluorodecane Sulfonic acid

3.1 3.4 3.7 4.0
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 599.00 > 99.00:Moving5PtAverage_x3

  
3

.6
4

7

D  32 d5-NEtFOSAA

2.9 3.2 3.5 3.8 4.1 4.4
Min

0

11

22

33

44

55

66

77

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 589.00 > 419.00:Moving5PtAverage_x

  
3

.6
5

3

   33 N-ethyl perfluorooctane sulfonamid

3.0 3.3 3.6 3.9 4.2
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 584.00 > 419.00:Moving5PtAverage_x

  
3

.6
6

0

D  30 13C2 PFUnA

2.9 3.2 3.5 3.8 4.1 4.4
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 565.00 > 520.00:Moving5PtAverage_x

  
3

.6
6

0

   31 Perfluoroundecanoic acid

3.0 3.3 3.6 3.9 4.2
Min

0

7

14

21

28

35

42

49

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 563.00 > 519.00:Moving5PtAverage_x

  
3

.6
6

0

   31 Perfluoroundecanoic acid

3.1 3.4 3.7 4.0
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
0

0
)

Exp1:m/z 563.00 > 169.00:Moving5PtAverage_x

  
3

.6
6

0

D  34 d-N-MeFOSA-M

3.1 3.4 3.7 4.0 4.3 4.6
Min

0

9

18

27

36

45

54

63

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 515.00 > 169.00:Moving5PtAverage_x

  
3

.8
4

0

Page 817 of 897



Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

   35 MeFOSA

3.1 3.4 3.7 4.0 4.3 4.6
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 512.00 > 169.00:Moving5PtAverage_x

  
3

.8
4

9

D  36 13C2 PFDoA

3.2 3.5 3.8 4.1 4.4
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 615.00 > 570.00:Moving5PtAverage_x

  
3

.9
5

9

   37 Perfluorododecanoic acid

3.3 3.6 3.9 4.2 4.5
Min

0

6

12

18

24

30

36

42

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 613.00 > 569.00:Moving5PtAverage_x

  
3

.9
5

9

   37 Perfluorododecanoic acid

3.3 3.6 3.9 4.2 4.5
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 613.00 > 169.00:Moving5PtAverage_x

  
3

.9
5

9

D  38 d-N-EtFOSA-M

3.2 3.5 3.8 4.1 4.4 4.7
Min

0

9

18

27

36

45

54

63

72
Y

 (
 X

1
0

0
0

0
)

Exp1:m/z 531.00 > 169.00:Moving5PtAverage_x

  
4

.0
3

2

   39 N-ethylperfluoro-1-octanesulfonami

3.3 3.6 3.9 4.2 4.5 4.8
Min

0

4

8

12

16

20

24

28

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 526.00 > 169.00:Moving5PtAverage_x

  
4

.0
4

0

   41 Perfluorotridecanoic acid

3.5 3.8 4.1 4.4 4.7 5.0
Min

0

7

14

21

28

35

42

49

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 663.00 > 619.00:Moving5PtAverage_x

  
4

.2
2

1

   41 Perfluorotridecanoic acid

3.5 3.8 4.1 4.4 4.7
Min

0

3

6

9

12

15

18

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 663.00 > 169.00:Moving5PtAverage_x

  
4

.2
2

1

D  43 13C2-PFTeDA

3.6 3.9 4.2 4.5 4.8 5.1
Min

0

2

4

6

8

10

12

14
Y

 (
 X

1
0

0
0

0
0

)

Exp1:m/z 715.00 > 670.00:Moving5PtAverage_x

  
4

.4
5

3

   42 Perfluorotetradecanoic acid

3.7 4.0 4.3 4.6 4.9
Min

0

2

4

6

8

10

12

14

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 713.00 > 169.00:Moving5PtAverage_x

  
4

.4
6

5

   42 Perfluorotetradecanoic acid

3.7 4.0 4.3 4.6 4.9
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
0

0
)

Exp1:m/z 713.00 > 219.00:Moving5PtAverage_x

  
4

.4
5

3

D  44 13C2-PFHxDA

4.1 4.4 4.7 5.0 5.3 5.6
Min

0

3

6

9

12

15

18

21

24

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 815.00 > 770.00:Moving5PtAverage_x

  
4

.8
7

0

Page 818 of 897



Report Date: 13-Dec-2017 15:33:37 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_024.d

   45 Perfluorohexadecanoic acid

4.2 4.5 4.8 5.1 5.4
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 813.00 > 769.00:Moving5PtAverage_x

  
4

.8
7

0

   45 Perfluorohexadecanoic acid

4.2 4.5 4.8 5.1 5.4
Min

0

3

6

9

12

15

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 813.00 > 169.00:Moving5PtAverage_x

  
4

.8
7

0

   46 Perfluorooctadecanoic acid

4.4 4.7 5.0 5.3 5.6 5.9
Min

0

12

24

36

48

60

72

84

96

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 913.00 > 869.00:Moving5PtAverage_x

  
5

.2
1

9

   46 Perfluorooctadecanoic acid

4.6 4.9 5.2 5.5 5.8
Min

0

2

4

6

8

10

12

Y
 (

 X
1

0
0

0
0

)

Exp1:m/z 913.00 > 169.00:Moving5PtAverage_x

  
5

.2
1

9

Page 819 of 897



FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:18

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/3

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_026.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.94090.9084 2.59 2.50 3.6 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1251.164 2.42 2.50 -3.3 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.1676.11 2.21 2.21 0.0 25.0AveID

4:2 FTS 0.72831.088 1.56 2.34 -33.0* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0211.021 2.50 2.50 -0.0 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0411.039 2.51 2.50 0.2 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0521.063 2.25 2.28 -1.1 25.0AveID

6:2FTS 1.7231.686 2.42 2.37 2.2 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0501.067 2.46 2.50 -1.6 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.4321.301 2.62 2.38 10.0 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.9970.9749 2.56 2.50 2.3 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0761.036 2.41 2.32 3.9 25.0AveID

8:2FTS 1.2841.235 2.49 2.40 4.0 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0030.9368 2.68 2.50 7.0 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.96920.9809 2.47 2.50 -1.2 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0611.047 2.53 2.50 1.3 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63650.6323 2.43 2.41 0.7 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95450.9417 2.53 2.50 1.4 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.95620.9833 2.43 2.50 -2.8 25.0AveID

MeFOSA 1.0160.9545 2.66 2.50 6.5 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.99420.9872 2.52 2.50 0.7 25.0AveID

N-EtFOSA-M 1.0431.050 2.48 2.50 -0.7 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0181.045 2.44 2.50 -2.6 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24600.2537 2.42 2.50 -3.0 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9062 2.64 2.50 5.7 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0350.9556 2.71 2.50 8.3 25.0AveID

13C4 PFBA 1.4261.489 2.39 2.50 -4.3 50.0Ave

13C5 PFPeA 0.88840.9288 2.39 2.50 -4.4 50.0Ave

13C3-PFBS 0.01840.0193 2.22 2.33 -4.6 50.0Ave

13C2 PFHxA 0.88440.9542 2.32 2.50 -7.3 50.0Ave

13C4-PFHpA 0.88410.9279 2.38 2.50 -4.7 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:18

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/3

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_026.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.0921.162 2.22 2.37 -6.0 50.0Ave

M2-6:2FTS 0.40090.3113 3.06 2.38 28.8 50.0Ave

13C4 PFOA 1.0131.027 2.47 2.50 -1.3 50.0Ave

13C4 PFOS 0.69570.7554 2.20 2.39 -7.9 50.0Ave

13C5 PFNA 0.70090.7423 2.36 2.50 -5.6 50.0Ave

M2-8:2FTS 0.18910.2450 1.85 2.40 -22.8 50.0Ave

13C8 FOSA 0.94391.017 2.32 2.50 -7.2 50.0Ave

13C2 PFDA 0.58690.6290 2.33 2.50 -6.7 50.0Ave

d3-NMeFOSAA 0.32650.3356 2.43 2.50 -2.7 50.0Ave

d5-NEtFOSAA 0.31620.3261 2.42 2.50 -3.0 50.0Ave

13C2 PFUnA 0.43950.4846 2.27 2.50 -9.3 50.0Ave

d-N-MeFOSA-M 0.26890.2938 2.29 2.50 -8.5 50.0Ave

13C2 PFDoA 0.49290.5394 2.28 2.50 -8.6 50.0Ave

d-N-EtFOSA-M 0.25380.2737 2.32 2.50 -7.3 50.0Ave

13C2-PFTeDA 0.52120.6284 2.07 2.50 -17.1 50.0Ave

13C2-PFHxDA 0.95971.040 2.31 2.50 -7.7 50.0Ave

FORM VII 537 (modified)
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Report Date: 13-Dec-2017 15:34:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_026.d

Lims ID: CCV L5                   

Client ID:

Sample Type: CCV

Inject. Date: 13-Dec-2017 15:18:55 ALS Bottle#: 14 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: CCV L5

Misc. Info.: Plate: 1 Rack: 1

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Sublist: chrom-A8_N*sub18

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 15:34:19 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 15:34:18

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.404  1.401  0.003  0.536      8467279        2.39   95.7 57675

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000      7966671        2.59    104  2204

D   3 13C5-PFPeA

267.90 > 223.00  1.648  1.646  0.002  0.629      5276259        2.39   95.6 58513

    4 Perfluoropentanoic acid

262.90 > 219.00  1.648  1.648 0.0  1.000      5937444        2.42   96.7  4805

D  47 13C3-PFBS

301.90 > 83.00  1.680  1.681 -0.001  0.641       101730        2.22   95.4  3070

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.689  1.682  0.007  1.005      7364287        2.21    100 27101

298.90 > 99.00  1.689  1.682  0.007  1.005      3158130  2.33(1.25-3.74) 17811

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.895  1.887  0.008  1.000      1619724        1.56   67.0 59746

    6 Perfluorohexanoic acid

313.00 > 269.00  1.924  1.923  0.001  1.000      5361801        2.50  100.0 12815

313.00 > 119.00  1.924  1.923  0.001  1.000       499746  10.73(5.03-15.10)  8643

D   7 13C2 PFHxA

315.00 > 270.00  1.924  1.924 0.0  0.734      5252691        2.32   92.7 53525

D   9 13C4-PFHpA

367.00 > 322.00  2.260  2.254  0.006  0.862      5250886        2.38   95.3 46964

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.260  2.255  0.005  1.000      5466805        2.51    100  9240

363.00 > 169.00  2.260  2.255  0.005  1.000      2112572  2.59(1.13-3.40) 15705

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.270  2.269  0.001  1.000      6207042        2.25   98.9 19128

399.00 > 99.00  2.270  2.269  0.001  1.000      2083352  2.98(1.50-4.49) 11807
Page 822 of 897



Report Date: 13-Dec-2017 15:34:19 Chrom Revision: 2.2  16-Aug-2017 16:24:46
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.270  2.271 -0.001  0.866      6135853        2.22   94.0 40520

D  12 M2-6:2FTS

429.00 > 81.00  2.613  2.605  0.008  0.997      2262055        3.06    129 43326

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.613  2.605  0.008  1.000      3888328        2.42    102 90082

D  14 13C4 PFOA

417.00 > 372.00  2.620  2.618  0.002  1.000      6019524        2.47   98.7 45366

*  62 13C2-PFOA

415.00 > 370.00  2.620  2.619  0.001      5939374        2.50 54832

   15 Perfluorooctanoic acid

413.00 > 369.00  2.620  2.621 -0.001  1.000      6319210        2.46   98.4  3148

413.00 > 169.00  2.620  2.621 -0.001  1.000      3329649  1.90(0.84-2.52) 20823

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000      5632965        2.62    110 38181

449.00 > 99.00  2.628  2.626  0.002  1.000      1457683  3.86(1.94-5.82) 22186

D  18 13C4 PFOS

503.00 > 80.00  2.995  2.993  0.002  1.143      3950333        2.20   92.1 31156

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.995  2.994  0.001  1.000      4127685        2.41    104 11914

499.00 > 99.00  2.995  2.994  0.001  1.000       897399  4.60(2.31-6.93) 12230

D  19 13C5 PFNA

468.00 > 423.00  2.995  2.994  0.001  1.143      4162617        2.36   94.4 46313

   20 Perfluorononanoic acid

463.00 > 419.00  2.995  2.994  0.001  1.000      4149823        2.56    102 13293

463.00 > 169.00  2.995  2.994  0.001  1.000      1024871  4.05(1.90-5.69) 27042

D  26 M2-8:2FTS

529.00 > 81.00  3.343  3.343 0.0  1.276      1075960        1.85   77.2 20346

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.343  3.344 -0.001  1.000      1381732        2.49    104 28473

   24 Perfluorodecanoic acid

513.00 > 469.00  3.359  3.356  0.003  1.000      3378678        2.47   98.8 18039

513.00 > 169.00  3.359  3.356  0.003  1.000       611583  5.52(2.36-7.09)  2185

D  23 13C2 PFDA

515.00 > 470.00  3.359  3.356  0.003  1.282      3485904        2.33   93.3 33438

D  21 13C8 FOSA

506.00 > 78.00  3.351  3.359 -0.008  1.279      5606160        2.32   92.8 32634

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.351  3.359 -0.008  1.000      5621253        2.68    107 37039

D  27 d3-NMeFOSAA

573.00 > 419.00  3.511  3.511 0.0  1.340      1938970        2.43   97.3 28112

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.519  3.515  0.004  1.002      2056942        2.53    101 14042

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.667  3.667 0.0  1.000      2535274        2.43    101 53191

599.00 > 99.00  3.667  3.667 0.0  1.000       788389  3.22(1.39-4.16) 19894

D  32 d5-NEtFOSAA

589.00 > 419.00  3.675  3.677 -0.002  1.402      1878077        2.42   97.0 14078
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.684  3.685 -0.001  1.002      1792622        2.53    101 23796

D  30 13C2 PFUnA

565.00 > 520.00  3.684  3.685 -0.001  1.406      2610582        2.27   90.7 35680

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.684  3.685 -0.001  1.000      2496267        2.43   97.2 15579

563.00 > 169.00  3.684  3.685 -0.001  1.000       528130  4.73(0.00-0.00) 28969

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.849  3.856 -0.007  1.469      1597220        2.29   91.5  3364

   35 MeFOSA

512.00 > 169.00  3.859  3.865 -0.006  1.002      1622927        2.66    106  3610

D  36 13C2 PFDoA

615.00 > 570.00  3.986  3.979  0.007  1.521      2927667        2.28   91.4 33394

   37 Perfluorododecanoic acid

613.00 > 569.00  3.986  3.982  0.004  1.000      2910663        2.52    101  8894

613.00 > 169.00  3.986  3.982  0.004  1.000       683831  4.26(2.13-6.40) 20265

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.041  4.048 -0.007  1.542      1507474        2.32   92.7  3425

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.048  4.056 -0.008  1.002      1571781        2.48   99.3  3130

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.248  4.243  0.005  1.000      2980040        2.44   97.4 10059

663.00 > 169.00  4.248  4.243  0.005  1.000       914243  3.26(1.25-3.76) 30411

D  43 13C2-PFTeDA

715.00 > 670.00  4.491  4.481  0.010  1.714      3095691        2.07   82.9 20129

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.491  4.481  0.010  1.000       761580        2.42   97.0 16715

713.00 > 219.00  4.476  4.481 -0.005  0.997       545528  1.40(0.71-2.13) 19562

D  44 13C2-PFHxDA

815.00 > 770.00  4.897  4.892  0.005  1.869      5700148        2.31   92.3 20775

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.897  4.894  0.003  1.000      5165691        2.64    106  3245

813.00 > 169.00  4.897  4.894  0.003  1.000       884567  5.84(2.86-8.58)  9302

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.248  5.242  0.006  1.000      5902152        2.71    108  1270

913.00 > 169.00  5.248  5.242  0.006  1.000       742284  7.95(0.00-0.00)  3250

Reagents:

LCPFC_LL5_00002 Amount Added:   1.00 Units: mL
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_026.d

Injection Date: 13-Dec-2017 15:18:55 Instrument ID: A8_N

Lims ID: CCV L5                   

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 14 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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D   3 13C5-PFPeA
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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D   7 13C2 PFHxA
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   10 Perfluoroheptanoic acid
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   13 Sodium 1H,1H,2H,2H-perfluorooctane
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   16 Perfluoroheptanesulfonic Acid
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   25 Sodium 1H,1H,2H,2H-perfluorodecane
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   45 Perfluorohexadecanoic acid
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: MB 320-199444/1-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_003.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:42

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0U1.0375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.0U1.02706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.0U2.0307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.0U1.0375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.0U1.0375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0U1.0335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U1.0376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.0U1.0375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0U1.0355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.0U1.0375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0U1.0754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: MB 320-199444/1-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_003.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:42

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

110 25-150STL01056 13C8 FOSA

M120 25-150STL00992 13C4 PFBA

114 25-150STL00993 13C2 PFHxA

112 25-150STL00990 13C4 PFOA

115 25-150STL00995 13C5 PFNA

121 25-150STL00996 13C2 PFDA

110 25-150STL00997 13C2 PFUnA

109 25-150STL00998 13C2 PFDoA

118 25-150STL00994 18O2 PFHxS

117 25-150STL00991 13C4 PFOS

126 25-150STL02116 13C2-PFTeDA

119 25-150STL01892 13C4-PFHpA

115 25-150STL01893 13C5 PFPeA

117 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:11 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_003.d

Lims ID: MB 320-199444/1-A        

Client ID:

Sample Type: MB

Inject. Date: 12-Dec-2017 21:42:34 ALS Bottle#: 1 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: mb 320-199444/1-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:19:23

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA M

217.00 > 172.00  1.404  1.401  0.003  0.535      9212034        3.01    120 29600 M

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.000        16924    0.005056   4.1

D   3 13C5-PFPeA

267.90 > 223.00  1.647  1.646  0.001  0.627      5488846        2.87    115 52265

    4 Perfluoropentanoic acid

262.90 > 219.00  1.647  1.648 -0.001  1.000        10174    0.003982   5.7

D  47 13C3-PFBS

301.90 > 83.00  1.684  1.681  0.003  0.642       107943        2.72    117  2941

D  60 M2-4:2FTS

329.00 > 81.00  1.874  1.866  0.008  0.714          854          NC  22.9

D   7 13C2 PFHxA

315.00 > 270.00  1.928  1.924  0.004  0.735      5610561        2.86    114 50533

D   9 13C4-PFHpA

367.00 > 322.00  2.265  2.254  0.011  0.863      5659109        2.96    119 48045

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.275  2.269  0.006  1.000        20647    0.006906   211

399.00 > 99.00  2.275  2.269  0.006  1.000         6741  3.06(1.50-4.49)  70.3

D  11 18O2 PFHxS

403.00 > 84.00  2.275  2.271  0.004  0.867      6648676        2.78    118 87104

D  12 M2-6:2FTS

429.00 > 81.00  2.597  2.605 -0.008  0.989      1242632        1.94   81.7 28443

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.597  2.605 -0.008  1.000         8618    0.009769   277

D  14 13C4 PFOA

417.00 > 372.00  2.624  2.618  0.006  1.000      5899755        2.79    112 56520

*  62 13C2-PFOA

415.00 > 370.00  2.624  2.619  0.005      5143604        2.50 58678Page 833 of 897
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.624  2.621  0.003  1.000        14944    0.005937   6.0 M

413.00 > 169.00  2.624  2.621  0.003  1.000         6008  2.49(0.84-2.52)  55.3

D  18 13C4 PFOS

503.00 > 80.00  3.000  2.993  0.007  1.143      4347908        2.80    117 36989

D  19 13C5 PFNA

468.00 > 423.00  3.000  2.994  0.006  1.143      4392820        2.88    115 56011

D  26 M2-8:2FTS

529.00 > 81.00  3.357  3.343  0.014  1.279      1339263        2.66    111 26512

D  23 13C2 PFDA

515.00 > 470.00  3.372  3.356  0.016  1.285      3901670        3.02    121 47927

D  21 13C8 FOSA

506.00 > 78.00  3.349  3.359 -0.010  1.276      5764622        2.75    110 28022

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.349  3.359 -0.010  1.000        10394    0.004812   214

D  27 d3-NMeFOSAA

573.00 > 419.00  3.524  3.511  0.013  1.343      2143666        3.10    124 28756

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.524  3.515  0.009  1.000         3430    0.003820  32.6

D  32 d5-NEtFOSAA

589.00 > 419.00  3.691  3.677  0.013  1.406      2154839        3.21    128 17375

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.691  3.685  0.005  1.000         3708    0.004568  71.5

D  30 13C2 PFUnA

565.00 > 520.00  3.691  3.685  0.005  1.406      2735458        2.74    110 47606

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.691  3.685  0.005  1.000         7067    0.006568  38.5

563.00 > 169.00  3.691  3.685  0.005  1.000         2055  3.44(0.00-0.00)   110

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.847  3.856 -0.009  1.466      1035158        1.71   68.5  2337

D  36 13C2 PFDoA

615.00 > 570.00  3.991  3.979  0.012  1.521      3029568        2.73    109 29571

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.030  4.048 -0.018  1.536       674075        1.20   47.9  1462

D  40 d-N-EtFOSE-M

570.00 > 136.00  4.394  4.240  0.154  1.675          221          NC   3.0

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.254  4.243  0.011  1.000         3522    0.002782  11.3

663.00 > 169.00  4.263  4.243  0.020  1.002         2304  1.53(1.25-3.76)   152

D  43 13C2-PFTeDA

715.00 > 670.00  4.501  4.481  0.020  1.715      4082955        3.16    126 27232

D  44 13C2-PFHxDA

815.00 > 770.00  4.914  4.892  0.022  1.873      5967154        2.79    112 15158

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.914  4.894  0.020  1.000        55064    0.002718  28.3

813.00 > 169.00  4.914  4.894  0.020  1.000        10444  5.27(2.86-8.58)   304
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.282  5.242  0.040  1.000        20060    0.008794   4.7

913.00 > 169.00  5.275  5.242  0.033  0.999         2346  8.55(0.00-0.00)  25.2

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated
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Injection Date: 12-Dec-2017 21:42:34 Instrument ID: A8_N

Lims ID: MB 320-199444/1-A        

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 1 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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   61 Sodium 1H,1H,2H,2H-perfluorohexane (ND)
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   13 Sodium 1H,1H,2H,2H-perfluorooctane
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   15 Perfluorooctanoic acid (M)

2.1 2.4 2.7 3.0
Min

9

17

25

33

41

49

57

65

Y
 (

 X
1

0
0

)

Exp1:m/z 413.00 > 369.00:Moving5PtAverage_x

  
2

.6
2

4

   15 Perfluorooctanoic acid

2.3 2.6 2.9
Min

0

3

6

9

12

15

18

21

24

Y
 (

 X
1

0
0

)

Exp1:m/z 413.00 > 169.00:Moving5PtAverage_x

  
2

.6
2

4

   16 Perfluoroheptanesulfonic Acid (ND)

1.6 2.2 2.8 3.4
Min

0

12

24

36

48

60

72

84

Y
 (

 X
1

0
)

Exp1:m/z 449.00 > 80.00:Moving5PtAverage_x3

Page 837 of 897



Report Date: 13-Dec-2017 13:39:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_003.d

   16 Perfluoroheptanesulfonic Acid (ND)
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   25 Sodium 1H,1H,2H,2H-perfluorodecane (ND)
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   39 N-ethylperfluoro-1-octanesulfonami (ND)
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Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_003.d

Injection Date: 12-Dec-2017 21:42:34 Instrument ID: A8_N

Lims ID: MB 320-199444/1-A        

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 1 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1

Processing Integration Results

RT:   2.62

Area: 12964

Amount:    0.005151

Amount Units: ng/ml

2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0
Min

9

13

17

21

25

29

33

37

41

45

49

53

57

61

65

69

Y
 (

 X
1

0
0

)

Exp1:m/z 413.00 > 369.00:Moving5PtAverage_x3

  
2

.6
2

4

Manual Integration Results

RT:   2.62

Area: 14944

Amount:    0.005937

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:18:41

Audit Action: Manually Integrated Audit Reason: Isomers
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TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_003.d

Injection Date: 12-Dec-2017 21:42:34 Instrument ID: A8_N

Lims ID: MB 320-199444/1-A        

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 1 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

D   1 13C4 PFBA, CAS: STL00992
Signal: 1

Processing Integration Results

RT:   1.40

Area: 6690917

Amount:    2.183946

Amount Units: ng/ml
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Manual Integration Results

RT:   1.40

Area: 9212034

Amount:    3.006850

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:17:39

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: LCS 320-199444/2-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_004.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:50

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M40.8375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.036.72706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.039.5307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.041.6375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.036.6335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.038.7375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.039.7335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.033.22058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.036.9307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.042.172629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.037.5376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.038.2375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.036.1355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.040.6375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.038.31763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.038.3335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.042.3754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: LCS 320-199444/2-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_004.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:50

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

103 25-150STL01056 13C8 FOSA

M115 25-150STL00992 13C4 PFBA

107 25-150STL00993 13C2 PFHxA

110 25-150STL00990 13C4 PFOA

111 25-150STL00995 13C5 PFNA

113 25-150STL00996 13C2 PFDA

110 25-150STL00997 13C2 PFUnA

111 25-150STL00998 13C2 PFDoA

108 25-150STL00994 18O2 PFHxS

105 25-150STL00991 13C4 PFOS

126 25-150STL02116 13C2-PFTeDA

108 25-150STL01892 13C4-PFHpA

111 25-150STL01893 13C5 PFPeA

106 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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Report Date: 13-Dec-2017 13:39:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Lims ID: LCS 320-199444/2-A       

Client ID:

Sample Type: LCS

Inject. Date: 12-Dec-2017 21:50:27 ALS Bottle#: 2 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: lcs 320-199444/2-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:20:32

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA M

217.00 > 172.00  1.404  1.401  0.003  0.535      8822544        2.87    115 28484 M

    2 Perfluorobutyric acid M

212.90 > 169.00  1.404  1.402  0.002  1.000      3266304        1.02    102   906 M

D   3 13C5-PFPeA

267.90 > 223.00  1.654  1.646  0.008  0.630      5347587        2.79    111 51446

    4 Perfluoropentanoic acid

262.90 > 219.00  1.654  1.648  0.006  1.000      2285514      0.9182   91.8  1557

D  47 13C3-PFBS

301.90 > 83.00  1.687  1.681  0.006  0.643        98551        2.47    106  2430

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.687  1.682  0.005  1.000      3082557      0.9555    108 16943

298.90 > 99.00  1.687  1.682  0.005  1.000      1260264  2.45(1.25-3.74) 10745

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.894  1.887  0.007  1.000       674877        1.22    131 33224

    6 Perfluorohexanoic acid

313.00 > 269.00  1.933  1.923  0.010  1.000      2118659      0.9866   98.7  5088

313.00 > 119.00  1.933  1.923  0.010  1.000       201444  10.52(5.03-15.10)  3945

D   7 13C2 PFHxA

315.00 > 270.00  1.933  1.924  0.009  0.736      5258635        2.67    107 48063

D   9 13C4-PFHpA

367.00 > 322.00  2.258  2.254  0.004  0.860      5179295        2.70    108 46100

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.268  2.255  0.013  1.005      2239436        1.04    104  4004

363.00 > 169.00  2.268  2.255  0.013  1.005       828790  2.70(1.13-3.40)  7082

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.279  2.269  0.010  1.000      2483132      0.9020   99.1 18153

399.00 > 99.00  2.279  2.269  0.010  1.000       799730  3.10(1.50-4.49)  6393
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Report Date: 13-Dec-2017 13:39:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.279  2.271  0.008  0.868      6122439        2.55    108 55265

D  12 M2-6:2FTS

429.00 > 81.00  2.598  2.605 -0.007  0.989      1206682        1.88   79.0 30900

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.598  2.605 -0.007  1.000       726561      0.8482   89.5 18390

D  14 13C4 PFOA

417.00 > 372.00  2.625  2.618  0.007  1.000      5845554        2.76    110 67047

*  62 13C2-PFOA

415.00 > 370.00  2.625  2.619  0.006      5165180        2.50 68379

   15 Perfluorooctanoic acid

413.00 > 369.00  2.625  2.621  0.004  1.000      2281249      0.9147   91.5  1209

413.00 > 169.00  2.625  2.621  0.004  1.000      1210761  1.88(0.84-2.52)  8734

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.633  2.626  0.007  1.000      2172378        1.01    107 39721

449.00 > 99.00  2.633  2.626  0.007  1.000       570606  3.81(1.94-5.82) 16097

D  18 13C4 PFOS

503.00 > 80.00  3.000  2.993  0.007  1.143      3934744        2.52    105 45997

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  3.000  2.994  0.006  1.000      1633436      0.9573    103  9290

499.00 > 99.00  3.000  2.994  0.006  1.000       361625  4.52(2.31-6.93)  5226

D  19 13C5 PFNA

468.00 > 423.00  3.000  2.994  0.006  1.143      4268342        2.78    111 52299

   20 Perfluorononanoic acid

463.00 > 419.00  3.008  2.994  0.014  1.003      1610193      0.9674   96.7  4693

463.00 > 169.00  3.008  2.994  0.014  1.003       409435  3.93(1.90-5.69)  8370

D  26 M2-8:2FTS

529.00 > 81.00  3.357  3.343  0.014  1.279      1356098        2.68    112 26923

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.357  3.344  0.013  1.000       614174      0.8786   91.7 19720

   24 Perfluorodecanoic acid

513.00 > 469.00  3.372  3.356  0.016  1.000      1431131        0.99   99.2  7848

513.00 > 169.00  3.372  3.356  0.016  1.000       251553  5.69(2.36-7.09)  2846

D  23 13C2 PFDA

515.00 > 470.00  3.372  3.356  0.016  1.284      3676895        2.83    113 55831

D  21 13C8 FOSA

506.00 > 78.00  3.349  3.359 -0.010  1.276      5410672        2.57    103 35718

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.357  3.359 -0.002  1.002      2143199        1.06    106 29007

D  27 d3-NMeFOSAA

573.00 > 419.00  3.524  3.511  0.013  1.342      2021719        2.92    117 28851

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.524  3.515  0.009  1.000       819103      0.9672   96.7  5948

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.682  3.667  0.015  1.000       995504      0.9563   99.2 16527

599.00 > 99.00  3.682  3.667  0.015  1.000       325259  3.06(1.39-4.16)  8023

D  32 d5-NEtFOSAA

589.00 > 419.00  3.691  3.677  0.014  1.406      1972957        2.93    117 14467
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Report Date: 13-Dec-2017 13:39:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.699  3.685  0.014  1.002       720695      0.9697   97.0 13142

D  30 13C2 PFUnA

565.00 > 520.00  3.691  3.685  0.006  1.406      2741304        2.74    110 34883

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.699  3.685  0.014  1.002       894434      0.8295   83.0  3466

563.00 > 169.00  3.699  3.685  0.014  1.002       203011  4.41(0.00-0.00)  6956

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.847  3.856 -0.009  1.465       951388        1.57   62.7  2395

   35 MeFOSA

512.00 > 169.00  3.847  3.865 -0.018  1.000       393090        1.08    108  2067

D  36 13C2 PFDoA

615.00 > 570.00  3.991  3.979  0.012  1.520      3090219        2.77    111 36212

   37 Perfluorododecanoic acid

613.00 > 569.00  3.991  3.982  0.009  1.000      1125038      0.9220   92.2  3796

613.00 > 169.00  3.991  3.982  0.009  1.000       284518  3.95(2.13-6.40) 13902

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.038  4.048 -0.010  1.538       572670        1.01   40.5  1212

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.046  4.056 -0.010  1.002       250273        1.04    104  1314

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.263  4.243  0.020  1.000      1360262        1.05    105  5246

663.00 > 169.00  4.263  4.243  0.020  1.000       447548  3.04(1.25-3.76) 25956

D  43 13C2-PFTeDA

715.00 > 670.00  4.501  4.481  0.020  1.714      4076419        3.14    126 27424

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.501  4.481  0.020  1.000       388225      0.9384   93.8 11300

713.00 > 219.00  4.488  4.481  0.007  0.997       272477  1.42(0.71-2.13)  9515

D  44 13C2-PFHxDA

815.00 > 770.00  4.923  4.892  0.031  1.875      5858598        2.73    109 17893

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.923  4.894  0.029  1.000      2166114        1.06    106  1105

813.00 > 169.00  4.923  4.894  0.029  1.000       381773  5.67(2.86-8.58)  5882

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.276  5.242  0.034  1.000      2566442        1.15    115   573

913.00 > 169.00  5.276  5.242  0.034  1.000       309767  8.29(0.00-0.00)  1879

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 13-Dec-2017 13:39:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Injection Date: 12-Dec-2017 21:50:27 Instrument ID: A8_N

Lims ID: LCS 320-199444/2-A       

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 2 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

D   1 13C4 PFBA (M)
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    2 Perfluorobutyric acid (M)
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D   3 13C5-PFPeA
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    4 Perfluoropentanoic acid
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D  47 13C3-PFBS
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    5 Perfluorobutanesulfonic acid
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    5 Perfluorobutanesulfonic acid
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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D   9 13C4-PFHpA

1.4 1.7 2.0 2.3 2.6 2.9
Min

0

3

6

9

12

15

Y
 (

 X
1

0
0

0
0

0
)

Exp1:m/z 367.00 > 322.00:Moving5PtAverage_x

  
2

.2
5

8

Page 849 of 897



Report Date: 13-Dec-2017 13:39:13 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

   10 Perfluoroheptanoic acid
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   10 Perfluoroheptanoic acid
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    8 Perfluorohexanesulfonic acid
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    8 Perfluorohexanesulfonic acid
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D  11 18O2 PFHxS
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Injection Date: 12-Dec-2017 21:50:27 Instrument ID: A8_N

Lims ID: LCS 320-199444/2-A       

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 2 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    2 Perfluorobutyric acid, CAS: 375-22-4
Signal: 1

Processing Integration Results

RT:   1.40

Area: 2397621

Amount:    0.747887

Amount Units: ng/ml
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Manual Integration Results

RT:   1.40

Area: 3266304

Amount:    1.018854

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:20:04

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_004.d

Injection Date: 12-Dec-2017 21:50:27 Instrument ID: A8_N

Lims ID: LCS 320-199444/2-A       

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 2 Worklist Smp#: 3

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

D   1 13C4 PFBA, CAS: STL00992
Signal: 1

Processing Integration Results

RT:   1.40

Area: 6585088

Amount:    2.140425

Amount Units: ng/ml
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Manual Integration Results
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Amount:    2.867690

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:19:44

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: LCSD 320-199444/3-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_005.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:58

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M41.8375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.038.42706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.038.1307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.039.2375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.038.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.039.8375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.039.6335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.035.92058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.042.4307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.048.872629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.039.1376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.036.8375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.035.2355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.037.8375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0M36.41763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.034.5335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.042.5754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: LCSD 320-199444/3-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_005.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:58

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

96 25-150STL01056 13C8 FOSA

M108 25-150STL00992 13C4 PFBA

104 25-150STL00993 13C2 PFHxA

103 25-150STL00990 13C4 PFOA

106 25-150STL00995 13C5 PFNA

113 25-150STL00996 13C2 PFDA

102 25-150STL00997 13C2 PFUnA

98 25-150STL00998 13C2 PFDoA

105 25-150STL00994 18O2 PFHxS

106 25-150STL00991 13C4 PFOS

115 25-150STL02116 13C2-PFTeDA

107 25-150STL01892 13C4-PFHpA

104 25-150STL01893 13C5 PFPeA

105 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_005.d

Lims ID: LCSD 320-199444/3-A      

Client ID:

Sample Type: LCSD

Inject. Date: 12-Dec-2017 21:58:22 ALS Bottle#: 3 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Sample Info: lcsd 320-199444/3-a

Misc. Info.: Plate: 1 Rack: 2

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 13:39:08 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 13:22:03

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA M

217.00 > 172.00  1.406  1.401  0.005  0.534      8534241        2.70    108 27057 M

    2 Perfluorobutyric acid M

212.90 > 169.00  1.406  1.402  0.004  1.000      3241368        1.05    105   798 M

D   3 13C5-PFPeA

267.90 > 223.00  1.651  1.646  0.005  0.627      5145510        2.61    104 47864

    4 Perfluoropentanoic acid

262.90 > 219.00  1.651  1.648  0.003  1.000      2297882      0.9594   95.9  1561

D  47 13C3-PFBS

301.90 > 83.00  1.683  1.681  0.002  0.640       100256        2.45    105  3358

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.691  1.682  0.009  1.005      3020650      0.9203    104 18337

298.90 > 99.00  1.691  1.682  0.009  1.005      1273337  2.37(1.25-3.74) 11917

   61 Sodium 1H,1H,2H,2H-perfluorohexane

327.00 > 307.00  1.898  1.887  0.011  1.000       667417        1.22    131 33629

    6 Perfluorohexanoic acid

313.00 > 269.00  1.936  1.923  0.013  1.000      2056467      0.9535   95.3  5194

313.00 > 119.00  1.936  1.923  0.013  1.000       197714  10.40(5.03-15.10)  4783

D   7 13C2 PFHxA

315.00 > 270.00  1.936  1.924  0.012  0.736      5281616        2.61    104 53552

D   9 13C4-PFHpA

367.00 > 322.00  2.264  2.254  0.010  0.860      5245777        2.66    107 52200

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.264  2.255  0.009  1.000      2138151      0.9807   98.1  3598

363.00 > 169.00  2.264  2.255  0.009  1.000       821469  2.60(1.13-3.40)  7726

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.285  2.269  0.016  1.000      2417402      0.8808   96.8 17341

399.00 > 99.00  2.285  2.269  0.016  1.000       833324  2.90(1.50-4.49)  6672
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  11 18O2 PFHxS

403.00 > 84.00  2.285  2.271  0.014  0.868      6103806        2.48    105 70785

D  12 M2-6:2FTS

429.00 > 81.00  2.602  2.605 -0.003  0.989      1190083        1.80   75.8 33976

   13 Sodium 1H,1H,2H,2H-perfluorooctane

427.00 > 407.00  2.602  2.605 -0.003  1.000       712051      0.8428   88.9 22545

D  14 13C4 PFOA

417.00 > 372.00  2.631  2.618  0.013  1.000      5623188        2.58    103 67598

*  62 13C2-PFOA

415.00 > 370.00  2.631  2.619  0.012      5307460        2.50 56300

   15 Perfluorooctanoic acid

413.00 > 369.00  2.631  2.621  0.010  1.000      2278939      0.9500   95.0  1193

413.00 > 169.00  2.631  2.621  0.010  1.000      1190429  1.91(0.84-2.52)  8831

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.638  2.626  0.012  1.000      2081402      0.9438   99.1 33020

449.00 > 99.00  2.638  2.626  0.012  1.000       585205  3.56(1.94-5.82) 13603

D  18 13C4 PFOS

503.00 > 80.00  3.007  2.993  0.014  1.143      4050183        2.53    106 40221

   17 Perfluorooctane sulfonic acid M

499.00 > 80.00  3.007  2.994  0.013  1.000      1597460      0.9095   98.0  6828 M

499.00 > 99.00  3.007  2.994  0.013  1.000       362752  4.40(2.31-6.93)  5553

D  19 13C5 PFNA

468.00 > 423.00  3.007  2.994  0.013  1.143      4186166        2.66    106 46814

   20 Perfluorononanoic acid

463.00 > 419.00  3.007  2.994  0.013  1.000      1623154        0.99   99.4  5177

463.00 > 169.00  3.007  2.994  0.013  1.000       397071  4.09(1.90-5.69)  9016

D  26 M2-8:2FTS

529.00 > 81.00  3.362  3.343  0.019  1.278      1293635        2.49    104 25570

   25 Sodium 1H,1H,2H,2H-perfluorodecane

527.00 > 507.00  3.362  3.344  0.018  1.000       643190      0.9646    101 24054

   24 Perfluorodecanoic acid

513.00 > 469.00  3.370  3.356  0.014  1.000      1458283      0.9889   98.9  7674

513.00 > 169.00  3.370  3.356  0.014  1.000       261580  5.57(2.36-7.09)  2979

D  23 13C2 PFDA

515.00 > 470.00  3.370  3.356  0.014  1.281      3758123        2.81    113 57928

D  21 13C8 FOSA

506.00 > 78.00  3.355  3.359 -0.004  1.275      5189425        2.40   96.1 34482

   22 Perfluorooctane Sulfonamide

498.00 > 78.00  3.355  3.359 -0.004  1.000      2065556        1.06    106 29922

D  27 d3-NMeFOSAA

573.00 > 419.00  3.522  3.511  0.011  1.339      1949847        2.74    109 21516

   28 N-methyl perfluorooctane sulfonami

570.00 > 419.00  3.529  3.515  0.014  1.002       819046        1.00    100  6528

   29 Perfluorodecane Sulfonic acid

599.00 > 80.00  3.680  3.667  0.013  1.000       923256      0.8616   89.4 21004

599.00 > 99.00  3.680  3.667  0.013  1.000       323188  2.86(1.39-4.16)  8021

D  32 d5-NEtFOSAA

589.00 > 419.00  3.688  3.677  0.011  1.402      1915821        2.77    111 11537
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Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

   33 N-ethyl perfluorooctane sulfonamid

584.00 > 419.00  3.697  3.685  0.012  1.002       726229        1.01    101  9238

D  30 13C2 PFUnA

565.00 > 520.00  3.697  3.685  0.012  1.405      2625375        2.55    102 45500

   31 Perfluoroundecanoic acid

563.00 > 519.00  3.697  3.685  0.012  1.000       926629      0.8973   89.7  3943

563.00 > 169.00  3.697  3.685  0.012  1.000       214639  4.32(0.00-0.00) 12007

D  34 d-N-MeFOSA-M

515.00 > 169.00  3.845  3.856 -0.011  1.461       835180        1.34   53.6  2213

   35 MeFOSA

512.00 > 169.00  3.854  3.865 -0.011  1.002       345261        1.08    108  2081

D  36 13C2 PFDoA

615.00 > 570.00  3.989  3.979  0.010  1.516      2809623        2.45   98.1 32778

   37 Perfluorododecanoic acid

613.00 > 569.00  3.997  3.982  0.015  1.002      1175986        1.06    106  4039

613.00 > 169.00  3.989  3.982  0.007  1.000       291192  4.04(2.13-6.40) 10146

D  38 d-N-EtFOSA-M

531.00 > 169.00  4.036  4.048 -0.012  1.534       546646      0.9409   37.6  1214

   39 N-ethylperfluoro-1-octanesulfonami

526.00 > 169.00  4.044  4.056 -0.012  1.002       240624        1.05    105  1194

   41 Perfluorotridecanoic acid

663.00 > 619.00  4.261  4.243  0.018  1.000      1432878        1.22    122  4518

663.00 > 169.00  4.261  4.243  0.018  1.000       418705  3.42(1.25-3.76) 19384

D  43 13C2-PFTeDA

715.00 > 670.00  4.500  4.481  0.019  1.710      3827113        2.87    115 33326

   42 Perfluorotetradecanoic acid

713.00 > 169.00  4.500  4.481  0.019  1.000       379344      0.9767   97.7 13229

713.00 > 219.00  4.486  4.481  0.005  0.997       257418  1.47(0.71-2.13)  7559

D  44 13C2-PFHxDA

815.00 > 770.00  4.912  4.892  0.020  1.867      5554234        2.52    101 15494

   45 Perfluorohexadecanoic acid

813.00 > 769.00  4.912  4.894  0.018  1.000      2137732        1.11    111  1139

813.00 > 169.00  4.912  4.894  0.018  1.000       375041  5.70(2.86-8.58)  5151

   46 Perfluorooctadecanoic acid

913.00 > 869.00  5.274  5.242  0.032  1.000      2493219        1.17    117   557

913.00 > 169.00  5.274  5.242  0.032  1.000       312627  7.98(0.00-0.00)  1748

QC Flag Legend
Review Flags

  M - Manually Integrated
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TestAmerica Sacramento
Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_005.d

Injection Date: 12-Dec-2017 21:58:22 Instrument ID: A8_N

Lims ID: LCSD 320-199444/3-A      

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 3 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL
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    2 Perfluorobutyric acid (M)
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D   3 13C5-PFPeA
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D  47 13C3-PFBS
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   61 Sodium 1H,1H,2H,2H-perfluorohexane
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    6 Perfluorohexanoic acid
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D   7 13C2 PFHxA
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   10 Perfluoroheptanoic acid
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   13 Sodium 1H,1H,2H,2H-perfluorooctane
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*  62 13C2-PFOA
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   17 Perfluorooctane sulfonic acid (M)
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D  26 M2-8:2FTS
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   25 Sodium 1H,1H,2H,2H-perfluorodecane
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   35 MeFOSA
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   37 Perfluorododecanoic acid
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   45 Perfluorohexadecanoic acid
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Report Date: 13-Dec-2017 13:39:15 Chrom Revision: 2.2  16-Aug-2017 16:24:46
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_005.d

Injection Date: 12-Dec-2017 21:58:22 Instrument ID: A8_N

Lims ID: LCSD 320-199444/3-A      

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 3 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

    2 Perfluorobutyric acid, CAS: 375-22-4
Signal: 1

Processing Integration Results

RT:   1.41

Area: 2419803

Amount:    0.780305

Amount Units: ng/ml
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Manual Integration Results

RT:   1.41

Area: 3241368

Amount:    1.045232

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:21:06

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_005.d

Injection Date: 12-Dec-2017 21:58:22 Instrument ID: A8_N

Lims ID: LCSD 320-199444/3-A      

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 3 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

   17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1

Processing Integration Results

RT:   3.01

Area: 1233793

Amount:    0.702471

Amount Units: ng/ml
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Manual Integration Results

RT:   3.01

Area: 1597460

Amount:    0.909527

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:21:22

Audit Action: Manually Integrated Audit Reason: Isomers
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Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51692.b\2017.12.12LLB_005.d

Injection Date: 12-Dec-2017 21:58:22 Instrument ID: A8_N

Lims ID: LCSD 320-199444/3-A      

Client ID:

Operator ID: SACINSTLCMS01 ALS Bottle#: 3 Worklist Smp#: 4

Injection Vol: 2.0 ul Dil. Factor: 1.0000     

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

D   1 13C4 PFBA, CAS: STL00992
Signal: 1

Processing Integration Results

RT:   1.41

Area: 6301941

Amount:    1.993478

Amount Units: ng/ml
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Manual Integration Results

RT:   1.41

Area: 8534241

Amount:    2.699616

Amount Units: ng/ml
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Reviewer: hannigana, 13-Dec-2017 13:20:51

Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

198210

Start Date:

End Date: 12/04/2017  17:31

12/04/2017  15:48

IC 320-198210/2 GeminiC18 3x100 3(mm)112/04/2017  15:48 2017.12.04ICAL_
002.d

IC 320-198210/3 GeminiC18 3x100 3(mm)112/04/2017  15:56 2017.12.04ICAL_
003.d

IC 320-198210/4 GeminiC18 3x100 3(mm)112/04/2017  16:04 2017.12.04ICAL_
004.d

IC 320-198210/5 GeminiC18 3x100 3(mm)112/04/2017  16:12 2017.12.04ICAL_
005.d

IC 320-198210/6 GeminiC18 3x100 3(mm)112/04/2017  16:20 2017.12.04ICAL_
006.d

IC 320-198210/7 GeminiC18 3x100 3(mm)112/04/2017  16:28 2017.12.04ICAL_
007.d

IC 320-198210/8 GeminiC18 3x100 3(mm)112/04/2017  16:36 2017.12.04ICAL_
008.d

IC 320-198210/9 GeminiC18 3x100 3(mm)112/04/2017  16:43 2017.12.04ICAL_
009.d

IC 320-198210/10 GeminiC18 3x100 3(mm)112/04/2017  16:51 2017.12.04ICAL_
010.d

ICB 320-198210/11 GeminiC18 3x100 3(mm)112/04/2017  16:59

ICV 320-198210/12 GeminiC18 3x100 3(mm)112/04/2017  17:07 2017.12.04ICAL_
012.d

ZZZZZ GeminiC18 3x100 3(mm)112/04/2017  17:15

ZZZZZ GeminiC18 3x100 3(mm)112/04/2017  17:23

CCVL 320-198210/15 GeminiC18 3x100 3(mm)112/04/2017  17:31

537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199573

Start Date:

End Date: 12/12/2017  17:30

12/12/2017  15:08

CCVL 320-199573/1 GeminiC18 3x100 3(mm)112/12/2017  15:08 2017.12.12LLA_0
05.d

CCV 320-199573/2 GeminiC18 3x100 3(mm)112/12/2017  15:16

CCV 320-199573/14 GeminiC18 3x100 3(mm)112/12/2017  16:50

CCV 320-199573/19 GeminiC18 3x100 3(mm)112/12/2017  17:30

537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199646

Start Date:

End Date: 12/12/2017  22:37

12/12/2017  21:34

CCV 320-199646/1 GeminiC18 3x100 3(mm)112/12/2017  21:34 2017.12.12LLB_0
02.d

MB 320-199444/1-A GeminiC18 3x100 3(mm)112/12/2017  21:42 2017.12.12LLB_0
03.d

LCS 320-199444/2-A GeminiC18 3x100 3(mm)112/12/2017  21:50 2017.12.12LLB_0
04.d

LCSD 320-199444/3-A GeminiC18 3x100 3(mm)112/12/2017  21:58 2017.12.12LLB_0
05.d

320-34072-1 GeminiC18 3x100 3(mm)112/12/2017  22:06 2017.12.12LLB_0
06.d

320-34072-2 GeminiC18 3x100 3(mm)112/12/2017  22:14 2017.12.12LLB_0
07.d

320-34072-3 GeminiC18 3x100 3(mm)112/12/2017  22:22 2017.12.12LLB_0
08.d

320-34072-4 GeminiC18 3x100 3(mm)112/12/2017  22:29 2017.12.12LLB_0
09.d

CCV 320-199646/9 GeminiC18 3x100 3(mm)112/12/2017  22:37 2017.12.12LLB_0
10.d

537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199709

Start Date:

End Date: 12/13/2017  10:42

12/13/2017  10:42

CCVL 320-199709/1 GeminiC18 3x100 3(mm)112/13/2017  10:42 2017.12.13LLA_0
01.d

537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199735

Start Date:

End Date: 12/13/2017  15:18

12/13/2017  15:03

CCV 320-199735/1 GeminiC18 3x100 3(mm)112/13/2017  15:03 2017.12.13LLA_0
24.d

320-34072-1 DL GeminiC18 3x100 3(mm)1012/13/2017  15:11 2017.12.13LLA_0
25.d

CCV 320-199735/3 GeminiC18 3x100 3(mm)112/13/2017  15:18 2017.12.13LLA_0
26.d

537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS BATCH WORKSHEET

320-34072-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Branscum, Cassie

12/12/17  14:00

12/12/17  08:28199444

Batch Method:

TestAmerica Sacramento

3535

Lab Sample ID Client Sample ID Method Chain Basis GrossWeight TareWeight InitialAmount FinalAmount LCMPFC_ALL_SU 
00026

LCPFC-IS 00019

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

MB 320-199444/1

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

LCS 
320-199444/2

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

LCSD 
320-199444/3

TP-PFC-024-TPI 277.20 g 28.43 g 248.8 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-1

TP-PFC-024-MID-C
ARBON

282.04 g 28.45 g 253.6 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-2

TP-PFC-024-TPE 278.30 g 28.33 g 250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-3

TP-PFC-024-TPE-D 282.81 g 28.34 g 254.5 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-4

Lab Sample ID Client Sample ID Method Chain Basis LCPFCSP 00117

3535, 537 
(modified)

MB 320-199444/1

500 uL3535, 537 
(modified)

LCS 
320-199444/2

500 uL3535, 537 
(modified)

LCSD 
320-199444/3

TP-PFC-024-TPI 3535, 537 
(modified)

T320-34072-A-1

TP-PFC-024-MID-C
ARBON

3535, 537 
(modified)

T320-34072-A-2

TP-PFC-024-TPE 3535, 537 
(modified)

T320-34072-A-3

TP-PFC-024-TPE-D 3535, 537 
(modified)

T320-34072-A-4

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

LCMS BATCH WORKSHEET

320-34072-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Branscum, Cassie

12/12/17  14:00

12/12/17  08:28199444

Batch Method:

TestAmerica Sacramento

3535

Batch Notes

Analyst ID - Aliquot Step CCB

Balance ID QA-078

Analyst ID - Final Volume Step CCB

H2O ID 12/4/17

Hexane ID 1095497

Internal Standard ID# 1106116

Manifold ID 8

Methanol ID 1105466

Sodium Hydroxide ID 1112059

Pipette ID I46370G

Analyst ID - Reagent Drop CCB

Analyst ID - IS Reagent Drop CCB

Analyst ID - IS Reagent Drop Witness KMK

Analyst ID - SU Reagent Drop CCB

Analyst ID - SU Reagent Drop Witness JNS

Solvent Lot # 1112027

Solvent Name 0.3%NH4OH/MeOH

SOP Number WS-LC-0025

SPE Cartridge Type WAX 500mg

Solid Phase Extraction Disk ID 003137011A

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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West Sacramento 

HPLC/LCMS Data Review Checklist .te-lt LEADER WI. ENV1itoNmENTAL TEsTiNa 

Job Number(s):  31-011- 
Extraction Batch: 1'19 9 911 
Delivery Rank  

Work List ID(s):  51(.0ciL,5018  
ni  

Analysis Batch(es):  I 6 (00 rrt  
16.1Q.,01/ zoo 7-3-11 Due Date: 

A Calibration/Instrument Run QC 1 st l_y 2"
1
>evel NIA 

1. [CAL locked in Chrom and TALS? !CAL Batch# ISSE‘O 
2. ICAL, CCV Frequency & Criteria met. ve/  

• RFaveraqe criteria appropriate for the method. V i 
• Linear Regression criteria appropriate if required (r > 0.995). .7 1 

v--"-- • Quadratic fit criteria appropriate if required (r2  > 0.9901. . 
• For Linear Regression and Quadratic fit — Does the y-intercept support 

% the reporting limit as described in CA-Q-S-005? 
• All curve points show calculated concentrations. "tit' 

3. Peaks correctly ID'd by data system. 1,---  / 

5. Tune check frequency & criteria met and Tune check report attached. 
B QA/QC 
1. Are all QC samples properly linked in TALS? 
2. Method blank, LCS/LCSD and MS/SD frequencies met. r--- 

3. LCS/LCSD and MB data are within control limits. If not, NCM is present. v<, fr/ 
4. Are MS/MSD recoveries and RPD within control limits? ,.// / 
5. Holding Times were met for prep and analytical. be' ✓ / 
6. IS/Surrogate recoveries meet criteria or properly noted. A./ 
C Sample Analysis 
1. Was correct analysis performed and were project instructions followed? ..-----; 2/ 

2. If required, are compounds within RT windows? ,..-"-- / 

3. If required, are positive hits confirmed and >40% RPD flagged? ..--- 
4. Manual Integrations reviewed and appropriate. ,..------- ,- 

5. All analytes correctly reported. (Primary, secondary, acceptable status) k..------ / 

6. Correct reporting limits used. (based on client request, prep factors, and 
dilutions) 

..........------- 

D Documentation !1`„ . 
1. Are all non-conformances documented/attached? NCM# fil, 44 liog giu — / le , 
2. Do results make sense (e.g. dilutions, etc.)? 1  .. .------ i7 

3. Have all flags been reviewed for appropriateness? i. ---  ,/7 
4. For level 3 and 4 reports, have forms and raw data been reviewed? 

-----2----4'-', - - 5. Was QC Checker run for this job? 

*Upon completion of this checklist, the reviewer must scan and attach the checklist to the TALS job. 

1 st  Level (Analyst): W Date: 1 1 oiatt-/ 
2nd  Level Reviewer: AN.i..0 Date: 140Sizori-- 

q:Iformstchecklisistqa-570 toms review ns 2012-09-25.doc QA-570 Revised NS 912512012 
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Report Date: 13-Dec-2017 13:40:19 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: T 

TestAmerica Laboratories 
Worklist QC Batch Report 

Worklist Name: 12DEC2017NCD_PFC Worklist Number: 51692 
Instrument Name: A8_N Chrom Method: A8_N 
Data Directory: \\ChromNalSacramentolChromDatakA8_N120171213-51692.b 
QC Batching: Disabled Limit Group Batching: Enabled 

QC Batch: 1 LC PFC DOD !CAL 
Raw Batch: 199646 

LC PFC ICAL 
Raw Batch: 199647 

# 1 CCV L5 # 1 CCV L5 # 1 CCV L5 
# 2 MB 320-199444/1-A # 2 MB 320-199444/1-A 
# 3 LCS 320-199444/2-A # 3 LCS 320-199444/2-A 
# 4 LCSD 320-199444/3-A # 4 LCSD 320-199444/3-A 
# 5 320-34072-A-1-A # 5 320-34072-A-1-A 
# 6 320-34072-A-2-A # 6 320-34072-A-2-A 
# 7 320-34072-A-3-A # 7 320-34072-A-3-A 
# 8 320-34072-A-4-A # 8 320-34072-A-4-A 
t# 9 CCV L4 # 9 CCV L4 # 9 CCV L4 

yew: iq9,573 
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Report Date: 13-Dec-2017 15:35:17 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: I 

TestAmerica Laboratories 
Worklist QC Batch Report 

Worklist Name: 13DEC2017NCCPFC Worklist Number: 51718 
Instrument Name: A8_N Chrom Method: A8_N 
Data Directory: \\ChromNa\SacramentolChromDatalA8_N120171213-51718.b  
QC Batching: Disabled Limit Group Batching: Enabled 

QC Batch: 1 LC PFC_DOD ICAL 
Raw Batch: 199735 

LC PFC ICAL 
Raw Batch: 199736 

# 1 CCV L4 
# 2 320-34072-A-1-A 
#3 CCV L5 

# 1 CCV L4 
# 2 320-34072-A-1-A 
#3 CCV L5 

# 1 CCV L4 

#3 CCV L5 

cem, 10'l 
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Report Date: 13-Dec-2017 13:41:23 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: 1 

TestAmerica Laboratories 
Worklist Run Log Report 

Worklist Name: 12DEC2017NCA_PFC Worklist Num: 51666 
Instrument: A8_N Method: A8_N 
Batch Directory: llOhromNalSacramentolChromDatalA8_N\20171212-51666.b 
Anaylysis Type: SemiVOA Creator: Hannigan, Alyssa B 
Inj Volume: 2.00 Inj Vol Units: ul 

Lab ID Worklist ID 
' Sample 

Type Inj Date/Time File Name 

- 

Vial 
Oil 

Factor 

- 

Client ID 

, 

Fract 
CCVL 320-0051666-001 CCVL 12-Dec-2017 15:08:16 2017.12.12LLA_005.d 21 1.0 sv 
CCV L4 320-0051666-002 CCV 12-Dec-2017 15:16:08 2017.12.12LLA_006.d 13 1.0 sv 
RB 320-0051666-003 RB 12-Dec-2017 15:23:59 

r 
 2017.12.12LLA_007.d 20 1.0 sv 

MB 320-199361/1-A 320-0051666-004 MB 12-Dec-2017 15:31:52 2017.12.12LLA_008.d 1 1.0 sv 
LCS 320-199361/2-A 320-0051666-005 LCS 12-Dec-2017 15:39:47 2017.12.12LLA_009.d 2 1.0 sv 
LCSD 320-199361/3-A 320-0051666-005 LCSD 12-Dec-2017 15:47:42 2017.12.12LLA_010.d 3 1.0 sv 
480-128567-T-1-A 320-0051666-007 Client 12-Dec-2017 15:55:37 2017.12.12LLA_011.d 4 1.0 8-SCH-001-001-01 sv 
480-128567-AE-2-A 320-0051666-008 Client 12-Dec-2017 16:03:32 2017.12.12LLA_012.d 5 1.0 8-SCH-001-001-02 sv 

- 
480-128567-T-3-A 320-0051666-009 Client 12-Dec-2017 16:11:27 2017.12.12LLA_013.d 6 1.0 8-SCH-001-001-03 sv 

1480-128567-T-4-A 320-0051666-010 Client 12-Dec-2017 16:19:21 2017.12.12LLA_014.d 7 , 1.0 8-SCH-001-001-04 sv 
480-128567-C-5-A 320-0051666-011 Client 12-Dec-2017 16:27:13 2017.12.12LLA_015.d 8 1.0 8-SCH-001-001-05 sv 
480-128567-C-6-A 320-0051666-012 Client 12-Dec-2017 16:35:06 2017.12.12LLA_016.d 9 1.0 8-SCH-001-001-06 sv 
480-128567-A-7-A 320-0051666-013 Client 12-Dec-2017 16:42:59 2017.12.12LLA_017.d 10 1.0 8-SCH-001-001-07 sv 
CCV L5 320-0051666-014 - CCV 12-Dec-2017 16:50:51 2017.12.12LLA018.d 14 1.0 sv 
480-128651-A-1-A 320-0051666-015 Client 12-Dec-2017 16:58:42 2017.12.12LLA_019.d 11 1.0 3-WES-001-001-01 sv 
480-128651-N-2-A 320-0051666-016 Client ^ 12-Dec-2017 17:06:34 2017.12.12LLA020.d 12 1.0 3-WES-001-001-02 sv 
480-128651-N-3-A 320-0051666-017 Client 12-Dec-2017 17:14:29 2017.12.12LLA_021.d 13 1.0 3-WES-001-001-03 sv 
480-128651-A-4-A 320-0051666-018 Client 12-Dec-2017 17:22:24 2017.12.12LLA_022.d 14 1.0 3-WES-001-001-04 sv 
CCV L4 320-0051666-019 CCV 12-Dec-2017 17:30:19 2017.12.12LLA023.d 13 1.0 sv 
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Report Date: 13-Dec-2017 13:40:19 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: 1 

TestAmerica Laboratories 
Worklist Run Log Report 

Worklist Name: 12DEC2017NCID_PFC Worklist Num: 51692 
Instrument: AS _N Method: A8_N 
Batch Directory: 11ChromNalSacramento\ChromData1A8_N\20171213-51692.b 
Anaylysis Type: SemiVOA Creator: Hannigan, Alyssa B 
Inj Volume: 2.00 lnj Vol Units: ul 

Lab ID Worklist ID 
Sample 
Type Inj Date/Time File Name Vial 

Dil 
Factor Client ID Fract 

CCV L5 320-0051692-001 CCV 12-Dec-2017 21:34:43 2017.12.12LLB_002.d 14 1.0 sv 
MB 320-199444/1-A 320-0051692-002 MB 12-Dec-2017 21:42:34 2017.12.12LLB_003.d 1 1.0 sv 
LCS 320-199444/2-A 320-0051692-003 LCS 12-Dec-2017 21:50:27 2017.12.12LLB_004.d 2 1.0 sv 
LCSD 320-199444/3-A 320-0051692-004 LCSD 12-Dec-2017 21:58:22 2017.12.12LLB_005.d 3 1.0 sv 
320-34072-A-1-A 320-0051692-005 Client 12-Dec-2017 22:06:17 2017.12.12LLB_006.d 4 1.0 TP-PFC-024-TPI sv 
320-34072-A-2-A 320-0051692-006 Client 12-Dec-2017 22:14:11 2017.12.12LLB_007.d 5 1.0 TP-PFC-024-MID-CARBON sv 
320-34072-A-3-A 320-0051692-007 Client 12-Dec-2017 22:22:05 2017.12.12LLB_008.d 6 1.0 TP-RFC-024-TPE sv 
320-34072-A-4-A 320-0051692-008 Client 12-Dec-2017 22:29:59 2017.12.12LLB_009.d , 7 1.0 TP-PFC-024-TPE-D sv 
CCV L4 320-0051692-009 CCV 12-Dec-2017 22:37:54 2017.12.12LLB_010.d _ 13 1.0 _ sv 
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Report Date: 13-Dec-2017 15:35:34 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: 1 

TestAmerica Laboratories 
Worklist Run Log Report 

Worklist Name: 13DEC2017NCA_PFC Worklist Num: 51711 
Instrument: A8_N Method: A8_N 
Batch Directory: \\ChromNalSacramentolChromDatalA8_N\20171213-51711.b 
Anaylysis Type: SemiVOA Creator: Royce, Amani A 
Inj Volume: 2.00 Inj Vol Units: ul 

Lab ID Worklist ID 
Sample 
Type Inj Daternme File Name 

-J 
Vial 

Di' 
Factor Fract 

CCVL 320-0051711-001 CCVL 13-Dec-2017 10:42:27 2017.12.13LLA_001.d 21 1.0 sv 
CCV L4 320-0051711-002 CCV 13-Dec-2017 10:50:19 2017.12.13LLA_002.d 13 1.0 sv 
RB 320-0051711-003 RB 13-Dec-2017 10:58:11 2017.12.13LLA_003.d 20 1.0 - sv 
Dissection Kit A 320-0051711-004 Client 13-Dec-2017 11:06:02 2017.12.13LLA_004.d 1 1.0 sv 
Dissection Kit B 320-0051711-005 Client 13-Dec-2017 11:13:54 , 2017,12.13LLA_005.d 2 1.0 sv 
Dissection Kit C 320-0051711-006 Client 13-Dec-2017 11:21:47 2017.12.13LLA_006.d 3 1,0 sv 
Cracker Tool 1 320-0051711-007 Client 13-Dec-2017 11:29:40 2017.12.13LLA_007.4 4 1.0 sv 
Cracker Tool 2 320-0051711-008 Client 13-Dec-2017 11:37:35 2017.12.13LLA_008.d 5 1.0 sv 

- 

Blender Vessel A 320-0051711-009 Client 13-Dec-2017 11:45:29 2017.12.13LLA_009.d 6 1.0 sv 
Blender Vessel B 320-0051711-010 Client 13-Dec-2017 11:53:25 _2017.12.13LLA_010.d 7 1.0 sv _ 
Blender Vessel C 320-0051711-011 Client 13-Dec-2017 12:01:21 2017.12.13LLA_011.d 8 1.0 sv 
CCV L5 320-0051711-012 CCV 13-Dec-2017 12:09:13 2017.12.13LLA012.d 14 1.0 sv 
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Report Date: 13-Dec-2017 15:35:17 Chrom Revision: 2.2 16-Aug-2017 16:24:46 Page: 1 

TestAmerica Laboratories 
Worklist Run Log Report 

Worklist Name: 13DEC2017NCC_PFC Worklist Num: 51718 
Instrument: A8_N Method: A8_N 
Batch Directory: 11ChromNalSacramentolChromData1A8_N\20171213-51718.b 
Anaylysis Type: SemiVOA Creator: Hannigan, Alyssa B 
Inj Volume: 2.00 Inj Vol Units: ul 

Lab ID Worklist ID 
Sample 
Type Inj Date/Time File Name Vial 

Dii 
Factor Client ID Fract 

CCV L4 320-0051718-001 CCV 13-Dec-2017 15:03:11 2017.12.13LLA_024.d 13 1.0 sv 
320-34072-A-1-A 320-0051718-002 Client 13-Dec-2017 15:11:02 2017.12.13LLA_025.d 18 10.0 _,TP-PFC-024-TPI sv 
CCV L5 320-0051718-003 CCV 13-Dec-2017 15:18:55 2017.12.13LLA_026.d 14 1.0 _ sv 
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Original F.V. Aliquot (uL) Dilution F.V. 
filL1  

Dilution Factor Sample# 

S 2. 

TestAmerica 
1111. 1.1iriZEZ! 
THE LEADER IN ENVIRONMENTAL TESTING 

Test America — Sacramento 

Sample Dilution Record 

  

Method ID SP — Job # SEO 311,671-_ 

    

Analyst (Print Name) OCU'l ;9111  Analyst Initials 

 

 

 

Date \OA 13 N-N-1 

Comments: 

C:\Users\stephensklAppData\LocallMicrosoft\Windows\Temporary  Internet Flies \OLK1159 QA-747_SampleDilutionRecord.doe 
10/20/16 RBH 
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Report Date: 18-Dec-2017 09:43:30 Chrom Revision: 2.2 08-Dec-2017 11:41:24 Page: 1 

TestAmerica Laboratories 
Worklist QC Batch Report 

Worklist Name: 15DEC2017NCE_PFC Worklist Number: 51844 
Instrument Name: A8_N Chrom Method: A8_N 
Data Directory: \\ChromNa\Sacramento\ChronnDatalA8_N\20171218-51844.b  
QC Batching: Disabled Limit Group Batching: Enabled 

QC Batch: 1 LC PFC ICAL 
Raw Batch 200240 

LC PFC_DOD1CAL 
Raw Batch. 200241 

LC PFC_QSM5-1 ICAL 
Raw Batch: 200242 

# 1 CCV L4 
# 2 320-34072-A-1-A 
# 3 CCV L5 

# 1 CCV L4 

# 3 CCV L5 

# 1 CCV L4 
# 2 320-34072-A-1-A 
# 3 CCV L5 

# 1 CCV L4 

# 3 CCV L5 
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Report Date: 18-Dec-2017 09:43:29 Chrom Revision: 2.2 08-Dec-2017 11:41:24 Page: 1 

TestAmerica Laboratories 
Worklist Run Log Report 

Worklist Name: 15DEC2017NCE PFC Worklist Num: 51844 
Instrument: A8_N Method: A8_N 
Batch Directory: \\ChromNalSacramentolChromData\A8_N\20171218-51844.b  
Anaylysis Type: SemiVOA Creator: Hannigan, Alyssa B 
Inj Volume: 2.00 Inj Vol Units: ul 

Lab ID VVorkltst ID 
Sample 
Type 'RI Date/Time File Name Vial 

DO 
Factor Client ID Fract 

CCV L4 320-0051844-001 CCV 15-Dec-2017 19:54:27 2017.12.15LLA_063.d 13 1.0 sv 
320-34072-A-1-A 320-0051844-002 Client 15-Dec-2017 20:02:17 2017.12.15LLA_064.d 45 1.0 TP-PFC-024-TPI sv 
CCV L5 320-0051844-003 CCV 15-Dec-2017 20:10:09 2017.12.15LLA_065.d 14 1.0 sv 
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1C) N-Cthoct 

Batch Number: 320-199444 

Method Code: 320-3535_PFC-320 

Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 

Analyst: Branscum, Cassie 

M lazirr 

127 % \2lib1/1 

Batch Open: 12/12/2017 8:28:00AM 

Batch End: 12/12/2017 2:00:00PM 

Solid-Phase Extraction (SPE) 

(Analytical Method) (Job #} TareWt FinAmnt Rcvd Adji Adj2 TAT Rank 
Input Sample Lab ID SDG GrossWt InitAmnt PHs Analytical Dlv Comments 

, . 
Due Date Output Sample Lab ID 

MB-320-199444/1 N/A 
N/A 250 mL NA N/A N/A N/A 11111k lopplwIllikiluilyli 

10 0 mL 
LCS-320-19944412 N/A 

N/A 250 mL NA N/A N/A N/A vinompappopyill 

10.0 mL 
LCSD-320-199444/3 N//C-- 

N/A 250 mL NA N/A N/A N/A imiglippilingqippolligil 

10.0 mL 

P888897f  

320-34072-A-1 N/A 
277.20 g 248.8 mL NA 12116/17 8_,Days 4 (PFC_IDA_DOD5) (320-34072-1) loppippgiqmpfAlli 

28.43 g 10.0 mL 10 i 
320-34072-A--2 N/A 1 282.04 g 253.6 mL NA 12/16/17 8_Days 4 

(PFC_IDA_DOD5) (320-34072-1) ppoingpikuppli 

28.45 g 10.0 mL 
320-34072-A-3 N/A- 

27830 g 250 mL NA 12/16/17 8_Days 4 
(PFC_IDA_DOD5) (320-34072-1) pprippkirommoil 

28.33 g 10.0 nil 
320-34072-A-4 N/A 

282.81 g 254.5 ml NA 12/16/17 8_Days 4 
(PFC_IDA_DOD5) (320-34072-1) 01101141Plimippli 11111111 

28.34 g 10.0 mL 

Printed : 12/12/2017 Page 1 of 5 TestAmerica Sacramento 
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Batch Notes 

Manifold ID 8 

Methanol ID 1105466 

Hexane ID 1095497 

Sodium Hydroxide ID 1112059 

First Start time NA 

First End time NA 

SPE Cartridge Type WAX 500mg 

Solid Phase Extraction Disk ID 003137011A 

Balance ID QA-078 

H20 ID 12/4/17 

Pipette ID 146370G 

Solvent Name 0.3%NH4OH/MeOH 

Solvent Lot # 1112027 

Analyst ID - Reagent Drop CCB 

Analyst ID - SU Reagent Drop CCB 

Analyst ID - SU Reagent Drop ,INS 
Witness  

Acid Name NA 

Acid ID NA 

Reagent ID NA 

Reagent Lot Number NA 

Analyst ID - IS Reagent Drop CCB 

Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 
Batch Number: 320-199444 Analyst: Branscum, Cassie Batch Open: 12/12/2017 8:28:00AM 

Method Code: 320-3535_PFC-320 Batch End: 12/12/2017 2:00:00PM 

Printed : 12/12/2017 Page 2 of 5 TestAmerica Sacramento 
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Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 
Batch Number: 320-199444 Analyst: Branscum, Cassie Batch Open: 12/12/2017 8:28:00AM 

Method Code: 320-3535 PFC-320 Batch End: 12/12/2017 2:00:00PM 

Analyst ID - IS Reagent Drop KMK 
Witness  

Internal Standard ID# 1106116 

Analyst ID - Concentration NA 

Analyst ID - Aliquot Step CCB 

Analyst ID - Final Volume Step CCB 

SOP Number WS-LC-0025 

Batch Comment NA 

gaeP 

890  

897
of  

Comments 

Printed 12/12/2017 Page 3 of 5 TestAmerica Sacramento 

P
age 890 of 897



79
8  
fo

 19
8
  e

  a
P

  

Batch Notes 

Manifold ID 

Methanol ID h 0 St-fc...(e 
Hexane ID (O1+1 r di7 

Sodium Hydroxide ID 

First Start time NA 

First End time NA 

SPE Cartridge Type WAX 500mg 

Solid Phase Extraction Disk.124gAni.,04-17-1  6%(5.-4 17-7C)  
Balance ID QA-078 

H2O ID 12/4/17 

Pipette ID :17:1-16 
Solvent Name 0.3%NH4OH/MeOH 

Solvent Lot # 11( 

Analyst ID - Reagent Drop CCB 

Analyst ID - SU Reagent Drop CCB 

Acid Name NA 

Acid ID NA 

Reagent ID NA 

Reagent Lot Number NA 

Analyst ID - IS Reagent Drop 
t-C7 

Analyst ID - SU Reagent Drop 
Witness Ct1  3(> 

Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 
Batch Number: 320-199444 Analyst: Branscum, Cassie Batch Open: 12/12/2017 8:28:00AM 

Method Code: 320-3535_PFC-320 Batch End: 

Printed : 12/12/2017 Page 2 of 4 TestAmerica Sacramento 
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Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 
Batch Number: 320-199444 Analyst: Branscum, Cassie Batch Open: 12/12/2017 8:28:00AM 

Method Code: 320-3535 PFC-320 Batch End: 

Analyst ID - IS Reagent Drop 
Witness 

Internal Standard ID# 

 

  

Analyst ID - Concentration NA 

 

Analyst ID - Aliquot Step 

  

   

Analyst ID - Final Volume Step 

SOP Number WS-LC-0025 

Batch Comment NA 

Comments 

Printed : 12/12/2017 Page 3 of 4 TestAmerica Sacramento 
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gaeP 
 

893  

897
of  

Aqueous Extraction Analysis Sheet 

(To Accompany Samples to Instruments) 
Batch Number: 320-199444 Analyst: Branscum, Cassie Batch Open: 12/12/2017 8:28:00AM 

Method Code: 320-3535_PFC-320 Batch End: 

Reagent Additions Worksheet 

Lab ID Reagent Code Amount Added Final Amount By Witness 

MB 320-199444/1 LCMPFC_ALL_SU_00026 500 uL 10.0 mL (.--rT--- I —1-'71—'71 31\15 tUdil 

LCS 320-199444/2 LCMPFC_ALL_SU_00026 500 uL 10.0 mL 

LCS 320-199444/2 LCPFCSP 00117 500 uL 10.0 mL 

LCSD 320-199444/3 LCMPFC_ALL_SU_00026 500 uL 10.0 mL 

LCSD 320-199444/3 LCPFCSP 00117 _ 500 uL 10.0 mL 

320-34072-A-1 LCMPFC_ALL_SU_00026 500 uL 10.0 mL 

320-34072-A-2 LCMPFC_ALLSU_00026 500 uL 10.0 mL 

320-34072-A-3 LCMPFC_ALL_SU00026 500 uL 10.0 mL 

320-34072-A-4 LCMPFC_ALL_SU_00026 500 uL 10.0 mL 

Other Reagents: 

Reagent Amount/Units Lot#: 

Printed : 12/12/2017 Page 4 of 4 TestAmerica Sacramento 
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TestAmerica Sacramento 
Preparation Data Review Checklist 

THE LEADER IN ENVIRONMENTAL TESTING 

Preparation Batch Number(s) Pr11-4-iti Test  

Earliest Holding Time 17_/ : to 

Batch Information - 
15t  Level 

Reviewer 
2nd  Level 
Reviewer 

Date and time accurate and entered into TALS correctly .-" 7 
All necessary batch information complete and entered into TALS correctly ---' V 
BD, FV, and AL initials are transcribed into the batch comment ./-- V 

Sample List Tab 
1St  Level 

Reviewer 
2nd  Level 
Reviewer 

Samples identified to the correct rryethod ---- V 
Holding time violation NCM filed , ki 4 N A- 
MS/MSD or MS/DU NCM filed ./A,  V 
NCM for any anomalies filed N ,71-  N pt- 
All NCMs include method code, matrix, and prep batch ..---- 1/ 
Method/sample/login/QAS checked andtorrect .../ 7 
Batch contains no more than 20 live samples ../ 7 

Worksheet Tab 
ft  Level 

Reviewer 
2nd  Level 
Reviewer 

All samples properly preserved .,,,' 7 
Weights in anticipated range and not targeted ,/" / 

All additional test requirements performed, documented, and uploaded to TALS 
correctly (e.g. final amount, initial amount, turbidity, and CI Check) -, 

/ 

NA- 
V, 

The pH is transcribed properly in TALS N 11 
All additional information is transcribed into TALS and is correct and raw data is 
attached 
Comments/Observations are transcribed correctly in TALS /— 6,  

Reagents Tab 
1st  Level 

Reviewer 
2nd  Level 
Reviewer 

All necessary reagents not expired and checked into TALS .------ 
V 

All spike amounts correct and added to necessary samples and QC 7 
Internal Standard is added to the reagents s / 
All units are correctly transcribed into TALS , / 

1st  Level Reviewer:  ci Date: lain- 1(  
2"  Level Reviewer: 111 Date: la- *in 
Comments: 

Q:IFORMSIChecklistsQA-448 rl Preparation Page 894 of 897 QA-448 09/21/2017 ABH Page 894 of 897



Shipping and
Receiving
Documents
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TEstAmerica Sacramento 
880 Riverside Parknay 

Chain of Custody Record 242021 TestAmerica 

    

hest Sacranento, CA 95605 
Phone: 916.373.5600 Fax: 

Regulatory Program: [ ow Li NPDES RCRA rj Other: 

THE t.EAt)Eii ENV,RONMENTAL 1151!NG 

TestAmerica Laboratories, Inc. 

TAL-8210 (0713) 

Client Contact Project Manager: -5ei4 0 1,--t e,‘  Site Contact: r.,e,: ..‘, LA „,,,., Apace: kk.  iii J .  
COC No: ai..0,0,),. k 

Company Name: "Ve_Av-t,'Te.,,LN 'Tel/Fax: t_Lt  t.4_ ) eta‘- gc,s C) Lab Contact .,.....; a A\ .Carrier: c,...4 g ...---f-  %, of i COCs 
Address: bo A A.,,, c.40 (,A.... Vy. . F-07+r .9‘,7_,, rf Analysis Turnaround Time 

F
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  Y
 /
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  M
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 /  
M
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D

 (  Y
 /
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 )  
 
 v., 

-., 
..eN 
< -..... 
J 
J .-1 -4-
Li 
-1 
iS. 

',....J 

N._ %. 

Sampler: 
City/State/Zip V: A-€4\-,,,,.. f) VS 3,20 -r 2..1-00 WORKING 4 _ CALENDAR DAYS ..., DAYS For Lab Use Only: 

Phone: 0.40k) m_ ecsr, TAT if different from Below Walk-in Client: 

EV 2 weeks 
0 1 week 
• 2 days 
• 1 day 

Fax: Lab Sampling: 
Project Name: 

Site: Vn„, / Ai A-4) 60•44.,...6,,X-k- &LA:c 5 Job / SDG No.: 

P 0# 1 k4-Gbie t)d-3 - L,i -eak 

Sample Identification 

Sample 
Date 

Sample 
Time 

Sample 
Type 

(C =Comp, 
G=Grab) Matrix 

tt of 

Cont. Sample Specific Notes: 

-19- - i"-c-ial,(4 -7V/- 11/11o4W0.°1:'  G ‘,/ Lt Ad iii• 

1Q- 9 Vt-cal-k- A.119-  CAR.T,o/u 094o c't 4141  1' 

7 c,  - PV-L - oG i-i - f-- IQ 

t 

0 14,7 t 
1 

it "v  t 

Q-  eve_ - oak - Aft---  2 ocou Li Aitv 1. 
gaeP 

 

896  

011 
320-34072 

1 
Chain 

1 1 1111 
of Custody 

11 11 111 1 1 

897
of  

Preservation Used: 1= Ice, 2= HCI; 3= H2SO4; 4=HNO3; 5=NaOH; 6= Other  

Possible Hazard Identification: 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comn3ents Section if the lab is to dispose of the sample. 
1.. !... —. 

Samp 

__. 
' 

e Disposal ( A fee may be assessed If samples are retained longer than 1 month) 

Return to Client :oesposal by Lab ' Archive for Months 1!" Non-Hazard I _.: Flamrneh:e 7 Skin Irritant ' ' Poison B Unknown 

Special Instructions/QC Requirements & Comments: 

Custody Seals Intact: 7 Yes '7 No Custody Seal No.: Coo er mp. ("C): Obs'd: I ' Cored:   Therm ID No.:  
Reli 

/
iJ-by: Company 

—ct\v-, , -tom, 
Date/Time: ,)r;;:  
titifila %-)1  

Rec: , - • b • 

/ 

C.omnti  Date/Tirney
i 

 
W/( (O/c-- 

R inquished by: Company: Date/Time Re.' ived 0,  Company: Date/Time: 

Relinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

P
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 320-34072-1

Login Number: 34072

Question Answer Comment

Creator: Her, David A

List Source: TestAmerica Sacramento

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Sacramento Page 897 of 897
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"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","1763-23-1","Perfluorooctanesulfonic acid 
(PFOS)","360","ng/L","D","5.4","DL","","TRG","","","40","LOQ","NO","-99","","248.8","10.0","20",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","2058-94-8","Perfluoroundecanoic acid 
(PFUnA)","30","ng/L","U","11","DL","","TRG","","","40","LOQ","NO","-99","","248.8","10.0","30",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","2706-90-3","Perfluoropentanoic acid 
(PFPeA)","200","ng/L","D","4.9","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","307-24-4","Perfluorohexanoic acid 
(PFHxA)","350","ng/L","D","5.8","DL","","TRG","","","40","LOQ","NO","-99","","248.8","10.0","20",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","307-55-1","Perfluorododecanoic acid 
(PFDoA)","20","ng/L","U","5.5","DL","","TRG","","","40","LOQ","NO","-99","","248.8","10.0","20",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","335-67-1","Perfluorooctanoic acid 
(PFOA)","1700","ng/L","D M","8.5","DL","","TRG","","","40","LOQ","YES","-99","","248.8","10.0","20",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","335-76-2","Perfluorodecanoic acid 
(PFDA)","10","ng/L","U","3.1","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","335-77-3","Perfluorodecanesulfonic acid 
(PFDS)","10","ng/L","U","3.2","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","355-46-4","Perfluorohexanesulfonic acid 
(PFHxS)","420","ng/L","D","3.0","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","375-22-4","Perfluorobutanoic acid 
(PFBA)","74","ng/L","D","3.5","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","375-73-5","Perfluorobutanesulfonic acid 
(PFBS)","51","ng/L","D","3.0","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","375-85-9","Perfluoroheptanoic acid 
(PFHpA)","72","ng/L","D","2.5","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","375-92-8","Perfluoroheptanesulfonic Acid 
(PFHpS)","8.8","ng/L","J D","3.0","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","375-95-1","Perfluorononanoic acid 
(PFNA)","10","ng/L","U","2.7","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","376-06-7","Perfluorotetradecanoic acid 
(PFTeA)","10","ng/L","U","2.9","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","72629-94-8","Perfluorotridecanoic Acid 
(PFTriA)","30","ng/L","U","13","DL","","TRG","","","40","LOQ","NO","-99","","248.8","10.0","30",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","754-91-6","Perfluorooctane Sulfonamide 
(FOSA)","10","ng/L","U","3.5","DL","","TRG","","","20","LOQ","NO","-99","","248.8","10.0","10",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00991","13C4 
PFOS","100","ng/L","","-99","DL","","TRG","104","","-99","LOQ","YES","96.1","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00992","13C4 
PFBA","110","ng/L","","-99","DL","","TRG","114","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00993","13C2 
PFHxA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00994","18O2 
PFHxS","110","ng/L","","-99","DL","","TRG","111","","-99","LOQ","YES","95.1","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00995","13C5 
PFNA","110","ng/L","","-99","DL","","TRG","105","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00996","13C2 
PFDA","100","ng/L","","-99","DL","","TRG","102","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00997","13C2 
PFUnA","100","ng/L","","-99","DL","","TRG","102","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL00998","13C2 
PFDoA","100","ng/L","","-99","DL","","TRG","101","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL01056","13C8 
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FOSA","100","ng/L","","-99","DL","","TRG","101","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL01892","13C4-
PFHpA","110","ng/L","","-99","DL","","TRG","113","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL01893","13C5 
PFPeA","110","ng/L","","-99","DL","","TRG","114","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL02116","13C2-
PFTeDA","99","ng/L","","-99","DL","","TRG","98","","-99","LOQ","YES","100","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","DL","320-34072-1","TALSAC","STL02337","13C3-
PFBS","100","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","93.4","","248.8","10.0","1000",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","1763-23-1","Perfluorooctanesulfonic acid 
(PFOS)","350","ng/L","M","0.54","DL","","TRG","","","4.0","LOQ","YES","-99","","248.8","10.0","2.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","2058-94-8","Perfluoroundecanoic acid 
(PFUnA)","3.0","ng/L","U","1.1","DL","","TRG","","","4.0","LOQ","YES","-99","","248.8","10.0","3.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","2706-90-3","Perfluoropentanoic acid 
(PFPeA)","190","ng/L","","0.49","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","307-24-4","Perfluorohexanoic acid 
(PFHxA)","340","ng/L","","0.58","DL","","TRG","","","4.0","LOQ","YES","-99","","248.8","10.0","2.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","307-55-1","Perfluorododecanoic acid 
(PFDoA)","2.0","ng/L","U","0.55","DL","","TRG","","","4.0","LOQ","YES","-99","","248.8","10.0","2.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","335-67-1","Perfluorooctanoic acid 
(PFOA)","1200","ng/L","M E","0.85","DL","","TRG","","","4.0","LOQ","NO","-99","","248.8","10.0","2.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","335-76-2","Perfluorodecanoic acid 
(PFDA)","0.79","ng/L","J","0.31","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","335-77-3","Perfluorodecanesulfonic acid 
(PFDS)","1.0","ng/L","U","0.32","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","355-46-4","Perfluorohexanesulfonic acid 
(PFHxS)","370","ng/L","","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","375-22-4","Perfluorobutanoic acid 
(PFBA)","77","ng/L","","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","375-73-5","Perfluorobutanesulfonic acid 
(PFBS)","50","ng/L","","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","375-85-9","Perfluoroheptanoic acid 
(PFHpA)","73","ng/L","","0.25","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","375-92-8","Perfluoroheptanesulfonic Acid 
(PFHpS)","6.5","ng/L","","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","375-95-1","Perfluorononanoic acid 
(PFNA)","2.7","ng/L","","0.27","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","376-06-7","Perfluorotetradecanoic acid 
(PFTeA)","1.0","ng/L","U","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","72629-94-8","Perfluorotridecanoic Acid 
(PFTriA)","3.0","ng/L","U","1.3","DL","","TRG","","","4.0","LOQ","YES","-99","","248.8","10.0","3.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","754-91-6","Perfluorooctane Sulfonamide 
(FOSA)","1.0","ng/L","U","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","248.8","10.0","1.0",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00991","13C4 
PFOS","130","ng/L","","-99","DL","","TRG","137","","-99","LOQ","YES","96.1","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00992","13C4 
PFBA","140","ng/L","","-99","DL","","TRG","135","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00993","13C2 
PFHxA","130","ng/L","","-99","DL","","TRG","132","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00994","18O2 
PFHxS","120","ng/L","","-99","DL","","TRG","131","","-99","LOQ","YES","95.1","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00995","13C5 
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PFNA","140","ng/L","","-99","DL","","TRG","136","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00996","13C2 
PFDA","140","ng/L","","-99","DL","","TRG","139","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00997","13C2 
PFUnA","130","ng/L","","-99","DL","","TRG","134","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL00998","13C2 
PFDoA","130","ng/L","","-99","DL","","TRG","128","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL01056","13C8 
FOSA","130","ng/L","","-99","DL","","TRG","132","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL01892","13C4-
PFHpA","130","ng/L","","-99","DL","","TRG","128","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL01893","13C5 
PFPeA","160","ng/L","Q","-99","DL","","TRG","156","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL02116","13C2-
PFTeDA","140","ng/L","","-99","DL","","TRG","144","","-99","LOQ","YES","100","","248.8","10.0","100",""
"TP-PFC-024-TPI","537 (modified)","RES","320-34072-1","TALSAC","STL02337","13C3-
PFBS","140","ng/L","","-99","DL","","TRG","148","","-99","LOQ","YES","93.4","","248.8","10.0","100",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","1763-23-
1","Perfluorooctanesulfonic acid 
(PFOS)","2.0","ng/L","U","0.53","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","2.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","2058-94-8","Perfluoroundecanoic 
acid (PFUnA)","3.0","ng/L","U","1.1","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","3.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","2706-90-3","Perfluoropentanoic 
acid (PFPeA)","120","ng/L","","0.48","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","307-24-4","Perfluorohexanoic 
acid (PFHxA)","34","ng/L","","0.57","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","2.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","307-55-1","Perfluorododecanoic 
acid (PFDoA)","2.0","ng/L","U","0.54","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","2.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","335-67-1","Perfluorooctanoic 
acid (PFOA)","4.2","ng/L","M","0.84","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","2.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","335-76-2","Perfluorodecanoic 
acid (PFDA)","0.99","ng/L","U","0.31","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","335-77-
3","Perfluorodecanesulfonic acid 
(PFDS)","0.99","ng/L","U","0.32","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","355-46-
4","Perfluorohexanesulfonic acid 
(PFHxS)","0.51","ng/L","J","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","375-22-4","Perfluorobutanoic 
acid (PFBA)","140","ng/L","M","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","375-73-
5","Perfluorobutanesulfonic acid 
(PFBS)","0.59","ng/L","J","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","375-85-9","Perfluoroheptanoic 
acid (PFHpA)","0.50","ng/L","J M","0.25","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","375-92-
8","Perfluoroheptanesulfonic Acid 
(PFHpS)","0.99","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","375-95-1","Perfluorononanoic 
acid (PFNA)","0.99","ng/L","U","0.27","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","376-06-
7","Perfluorotetradecanoic acid 
(PFTeA)","0.99","ng/L","U","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","72629-94-
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8","Perfluorotridecanoic Acid 
(PFTriA)","3.0","ng/L","U","1.3","DL","","TRG","","","3.9","LOQ","YES","-99","","253.6","10.0","3.0",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","754-91-6","Perfluorooctane 
Sulfonamide 
(FOSA)","0.99","ng/L","U","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","253.6","10.0","0.99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00991","13C4 
PFOS","100","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","94.2","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00992","13C4 
PFBA","110","ng/L","","-99","DL","","TRG","113","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00993","13C2 
PFHxA","110","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00994","18O2 
PFHxS","99","ng/L","","-99","DL","","TRG","106","","-99","LOQ","YES","93.3","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00995","13C5 
PFNA","110","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00996","13C2 
PFDA","100","ng/L","","-99","DL","","TRG","106","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00997","13C2 
PFUnA","100","ng/L","","-99","DL","","TRG","102","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL00998","13C2 
PFDoA","99","ng/L","","-99","DL","","TRG","100","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL01056","13C8 
FOSA","99","ng/L","","-99","DL","","TRG","101","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL01892","13C4-
PFHpA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL01893","13C5 
PFPeA","110","ng/L","","-99","DL","","TRG","112","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL02116","13C2-
PFTeDA","120","ng/L","","-99","DL","","TRG","123","","-99","LOQ","YES","98.6","","253.6","10.0","99",""
"TP-PFC-024-MID-CARBON","537 (modified)","RES","320-34072-2","TALSAC","STL02337","13C3-
PFBS","93","ng/L","","-99","DL","","TRG","101","","-99","LOQ","YES","91.7","","253.6","10.0","99",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","1763-23-1","Perfluorooctanesulfonic acid 
(PFOS)","2.0","ng/L","U","0.54","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","2058-94-8","Perfluoroundecanoic acid 
(PFUnA)","3.0","ng/L","U","1.1","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","3.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","2706-90-3","Perfluoropentanoic acid 
(PFPeA)","72","ng/L","","0.49","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","307-24-4","Perfluorohexanoic acid 
(PFHxA)","13","ng/L","","0.58","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","307-55-1","Perfluorododecanoic acid 
(PFDoA)","2.0","ng/L","U","0.55","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","335-67-1","Perfluorooctanoic acid 
(PFOA)","2.0","ng/L","U M","0.85","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","335-76-2","Perfluorodecanoic acid 
(PFDA)","1.0","ng/L","U","0.31","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","335-77-3","Perfluorodecanesulfonic acid 
(PFDS)","1.0","ng/L","U","0.32","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","355-46-4","Perfluorohexanesulfonic acid 
(PFHxS)","0.30","ng/L","J","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","375-22-4","Perfluorobutanoic acid 
(PFBA)","140","ng/L","","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","375-73-5","Perfluorobutanesulfonic acid 
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(PFBS)","1.0","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","375-85-9","Perfluoroheptanoic acid 
(PFHpA)","1.0","ng/L","U M","0.25","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","375-92-8","Perfluoroheptanesulfonic Acid 
(PFHpS)","1.0","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","375-95-1","Perfluorononanoic acid 
(PFNA)","1.0","ng/L","U","0.27","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","376-06-7","Perfluorotetradecanoic acid 
(PFTeA)","0.80","ng/L","J","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","72629-94-8","Perfluorotridecanoic Acid 
(PFTriA)","3.0","ng/L","U","1.3","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","3.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","754-91-6","Perfluorooctane Sulfonamide 
(FOSA)","0.37","ng/L","J","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","TRG","106","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00991","13C4 
PFOS","100","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","95.6","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00992","13C4 
PFBA","120","ng/L","","-99","DL","","TRG","116","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00993","13C2 
PFHxA","110","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00994","18O2 
PFHxS","100","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","94.6","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00995","13C5 
PFNA","110","ng/L","","-99","DL","","TRG","114","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00996","13C2 
PFDA","110","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00997","13C2 
PFUnA","110","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL00998","13C2 
PFDoA","100","ng/L","","-99","DL","","TRG","103","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL01056","13C8 
FOSA","110","ng/L","","-99","DL","","TRG","105","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL01892","13C4-
PFHpA","110","ng/L","","-99","DL","","TRG","112","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL01893","13C5 
PFPeA","110","ng/L","","-99","DL","","TRG","111","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL02116","13C2-
PFTeDA","130","ng/L","","-99","DL","","TRG","132","","-99","LOQ","YES","100","","250","10.0","100",""
"TP-PFC-024-TPE","537 (modified)","RES","320-34072-3","TALSAC","STL02337","13C3-
PFBS","100","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","93.0","","250","10.0","100",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","1763-23-1","Perfluorooctanesulfonic acid 
(PFOS)","2.0","ng/L","U","0.53","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.0",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","2058-94-8","Perfluoroundecanoic acid 
(PFUnA)","2.9","ng/L","U","1.1","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.9",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","2706-90-3","Perfluoropentanoic acid 
(PFPeA)","76","ng/L","","0.48","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","307-24-4","Perfluorohexanoic acid 
(PFHxA)","13","ng/L","","0.57","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.0",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","307-55-1","Perfluorododecanoic acid 
(PFDoA)","2.0","ng/L","U","0.54","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.0",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","335-67-1","Perfluorooctanoic acid 
(PFOA)","2.0","ng/L","U M","0.83","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.0",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","335-76-2","Perfluorodecanoic acid 
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(PFDA)","0.98","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","335-77-3","Perfluorodecanesulfonic acid 
(PFDS)","0.98","ng/L","U","0.31","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","355-46-4","Perfluorohexanesulfonic acid 
(PFHxS)","0.35","ng/L","J","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","375-22-4","Perfluorobutanoic acid 
(PFBA)","140","ng/L","M","0.34","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","375-73-5","Perfluorobutanesulfonic acid 
(PFBS)","0.29","ng/L","J","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","375-85-9","Perfluoroheptanoic acid 
(PFHpA)","0.98","ng/L","U M","0.25","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","375-92-8","Perfluoroheptanesulfonic Acid 
(PFHpS)","0.98","ng/L","U","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","375-95-1","Perfluorononanoic acid 
(PFNA)","0.98","ng/L","U","0.27","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","376-06-7","Perfluorotetradecanoic acid 
(PFTeA)","0.98","ng/L","U","0.28","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","72629-94-8","Perfluorotridecanoic Acid 
(PFTriA)","2.9","ng/L","U","1.3","DL","","TRG","","","3.9","LOQ","YES","-99","","254.5","10.0","2.9",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","754-91-6","Perfluorooctane Sulfonamide 
(FOSA)","0.98","ng/L","U","0.34","DL","","TRG","","","2.0","LOQ","YES","-99","","254.5","10.0","0.98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00991","13C4 
PFOS","99","ng/L","","-99","DL","","TRG","105","","-99","LOQ","YES","93.9","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00992","13C4 
PFBA","110","ng/L","","-99","DL","","TRG","114","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00993","13C2 
PFHxA","110","ng/L","","-99","DL","","TRG","113","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00994","18O2 
PFHxS","100","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","92.9","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00995","13C5 
PFNA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00996","13C2 
PFDA","110","ng/L","","-99","DL","","TRG","111","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00997","13C2 
PFUnA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL00998","13C2 
PFDoA","98","ng/L","","-99","DL","","TRG","100","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL01056","13C8 
FOSA","110","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL01892","13C4-
PFHpA","110","ng/L","","-99","DL","","TRG","108","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL01893","13C5 
PFPeA","110","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL02116","13C2-
PFTeDA","120","ng/L","","-99","DL","","TRG","127","","-99","LOQ","YES","98.2","","254.5","10.0","98",""
"TP-PFC-024-TPE-D","537 (modified)","RES","320-34072-4","TALSAC","STL02337","13C3-
PFBS","98","ng/L","","-99","DL","","TRG","107","","-99","LOQ","YES","91.4","","254.5","10.0","98",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","1763-23-
1","Perfluorooctanesulfonic acid 
(PFOS)","38.3","ng/L","","0.54","DL","","SPK","103","","4.0","LOQ","YES","37.1","","250","10.0","2.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","2058-94-
8","Perfluoroundecanoic acid 
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(PFUnA)","33.2","ng/L","","1.1","DL","","SPK","83","","4.0","LOQ","YES","40.0","","250","10.0","3.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","2706-90-3","Perfluoropentanoic 
acid (PFPeA)","36.7","ng/L","","0.49","DL","","SPK","92","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","307-24-4","Perfluorohexanoic 
acid (PFHxA)","39.5","ng/L","","0.58","DL","","SPK","99","","4.0","LOQ","YES","40.0","","250","10.0","2.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","307-55-1","Perfluorododecanoic 
acid (PFDoA)","36.9","ng/L","","0.55","DL","","SPK","92","","4.0","LOQ","YES","40.0","","250","10.0","2.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","335-67-1","Perfluorooctanoic 
acid (PFOA)","36.6","ng/L","","0.85","DL","","SPK","91","","4.0","LOQ","YES","40.0","","250","10.0","2.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","335-76-2","Perfluorodecanoic 
acid (PFDA)","39.7","ng/L","","0.31","DL","","SPK","99","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","335-77-
3","Perfluorodecanesulfonic acid 
(PFDS)","38.3","ng/L","","0.32","DL","","SPK","99","","2.0","LOQ","YES","38.6","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","355-46-
4","Perfluorohexanesulfonic acid 
(PFHxS)","36.1","ng/L","","0.30","DL","","SPK","99","","2.0","LOQ","YES","36.4","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","375-22-4","Perfluorobutanoic 
acid (PFBA)","40.8","ng/L","M","0.35","DL","","SPK","102","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","375-73-
5","Perfluorobutanesulfonic acid 
(PFBS)","38.2","ng/L","","0.30","DL","","SPK","108","","2.0","LOQ","YES","35.4","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","375-85-9","Perfluoroheptanoic 
acid (PFHpA)","41.6","ng/L","","0.25","DL","","SPK","104","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","375-92-
8","Perfluoroheptanesulfonic Acid 
(PFHpS)","40.6","ng/L","","0.30","DL","","SPK","107","","2.0","LOQ","YES","38.1","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","375-95-1","Perfluorononanoic 
acid (PFNA)","38.7","ng/L","","0.27","DL","","SPK","97","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","376-06-
7","Perfluorotetradecanoic acid 
(PFTeA)","37.5","ng/L","","0.29","DL","","SPK","94","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","72629-94-
8","Perfluorotridecanoic Acid 
(PFTriA)","42.1","ng/L","","1.3","DL","","SPK","105","","4.0","LOQ","YES","40.0","","250","10.0","3.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","754-91-6","Perfluorooctane 
Sulfonamide 
(FOSA)","42.3","ng/L","","0.35","DL","","SPK","106","","2.0","LOQ","YES","40.0","","250","10.0","1.0",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00990","13C4 
PFOA","110","ng/L","","-99","DL","","SPK","110","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00991","13C4 
PFOS","101","ng/L","","-99","DL","","SPK","105","","-99","LOQ","YES","95.6","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00992","13C4 
PFBA","115","ng/L","M","-99","DL","","SPK","115","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00993","13C2 
PFHxA","107","ng/L","","-99","DL","","SPK","107","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00994","18O2 
PFHxS","102","ng/L","","-99","DL","","SPK","108","","-99","LOQ","YES","94.6","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00995","13C5 
PFNA","111","ng/L","","-99","DL","","SPK","111","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00996","13C2 
PFDA","113","ng/L","","-99","DL","","SPK","113","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00997","13C2 
PFUnA","110","ng/L","","-99","DL","","SPK","110","","-99","LOQ","YES","100","","250","10.0","100",""
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"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL00998","13C2 
PFDoA","111","ng/L","","-99","DL","","SPK","111","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL01056","13C8 
FOSA","103","ng/L","","-99","DL","","SPK","103","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL01892","13C4-
PFHpA","108","ng/L","","-99","DL","","SPK","108","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL01893","13C5 
PFPeA","111","ng/L","","-99","DL","","SPK","111","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL02116","13C2-
PFTeDA","126","ng/L","","-99","DL","","SPK","126","","-99","LOQ","YES","100","","250","10.0","100",""
"LCS 320-199444/2-A","537 (modified)","RES","LCS 320-199444/2-A","TALSAC","STL02337","13C3-
PFBS","98.8","ng/L","","-99","DL","","SPK","106","","-99","LOQ","YES","93.0","","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","1763-23-
1","Perfluorooctanesulfonic acid 
(PFOS)","36.4","ng/L","M","0.54","DL","","SPK","98","5","4.0","LOQ","YES","37.1","LCS 320-199444/2-
A","250","10.0","2.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","2058-94-
8","Perfluoroundecanoic acid 
(PFUnA)","35.9","ng/L","","1.1","DL","","SPK","90","8","4.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","3.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","2706-90-
3","Perfluoropentanoic acid 
(PFPeA)","38.4","ng/L","","0.49","DL","","SPK","96","4","2.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","307-24-
4","Perfluorohexanoic acid 
(PFHxA)","38.1","ng/L","","0.58","DL","","SPK","95","3","4.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","2.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","307-55-
1","Perfluorododecanoic acid 
(PFDoA)","42.4","ng/L","","0.55","DL","","SPK","106","14","4.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","2.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","335-67-
1","Perfluorooctanoic acid (PFOA)","38.0","ng/L","","0.85","DL","","SPK","95","4","4.0","LOQ","YES","40.0","LCS 
320-199444/2-A","250","10.0","2.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","335-76-
2","Perfluorodecanoic acid (PFDA)","39.6","ng/L","","0.31","DL","","SPK","99","0","2.0","LOQ","YES","40.0","LCS 
320-199444/2-A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","335-77-
3","Perfluorodecanesulfonic acid 
(PFDS)","34.5","ng/L","","0.32","DL","","SPK","89","10","2.0","LOQ","YES","38.6","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","355-46-
4","Perfluorohexanesulfonic acid 
(PFHxS)","35.2","ng/L","","0.30","DL","","SPK","97","2","2.0","LOQ","YES","36.4","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","375-22-
4","Perfluorobutanoic acid 
(PFBA)","41.8","ng/L","M","0.35","DL","","SPK","105","3","2.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","375-73-
5","Perfluorobutanesulfonic acid 
(PFBS)","36.8","ng/L","","0.30","DL","","SPK","104","4","2.0","LOQ","YES","35.4","LCS 320-199444/2-
A","250","10.0","1.0",""
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"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","375-85-
9","Perfluoroheptanoic acid 
(PFHpA)","39.2","ng/L","","0.25","DL","","SPK","98","6","2.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","375-92-
8","Perfluoroheptanesulfonic Acid 
(PFHpS)","37.8","ng/L","","0.30","DL","","SPK","99","7","2.0","LOQ","YES","38.1","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","375-95-
1","Perfluorononanoic acid (PFNA)","39.8","ng/L","","0.27","DL","","SPK","99","3","2.0","LOQ","YES","40.0","LCS 
320-199444/2-A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","376-06-
7","Perfluorotetradecanoic acid 
(PFTeA)","39.1","ng/L","","0.29","DL","","SPK","98","4","2.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","72629-94-
8","Perfluorotridecanoic Acid 
(PFTriA)","48.8","ng/L","","1.3","DL","","SPK","122","15","4.0","LOQ","YES","40.0","LCS 320-199444/2-
A","250","10.0","3.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","754-91-6","Perfluorooctane 
Sulfonamide (FOSA)","42.5","ng/L","","0.35","DL","","SPK","106","0","2.0","LOQ","YES","40.0","LCS 320-
199444/2-A","250","10.0","1.0",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00990","13C4 
PFOA","103","ng/L","","-99","DL","","SPK","103","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00991","13C4 
PFOS","101","ng/L","","-99","DL","","SPK","106","","-99","LOQ","YES","95.6","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00992","13C4 
PFBA","108","ng/L","M","-99","DL","","SPK","108","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00993","13C2 
PFHxA","104","ng/L","","-99","DL","","SPK","104","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00994","18O2 
PFHxS","99.0","ng/L","","-99","DL","","SPK","105","","-99","LOQ","YES","94.6","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00995","13C5 
PFNA","106","ng/L","","-99","DL","","SPK","106","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00996","13C2 
PFDA","113","ng/L","","-99","DL","","SPK","113","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00997","13C2 
PFUnA","102","ng/L","","-99","DL","","SPK","102","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL00998","13C2 
PFDoA","98.1","ng/L","","-99","DL","","SPK","98","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL01056","13C8 
FOSA","96.1","ng/L","","-99","DL","","SPK","96","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL01892","13C4-
PFHpA","107","ng/L","","-99","DL","","SPK","107","","-99","LOQ","YES","100","LCS 320-199444/2-
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A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL01893","13C5 
PFPeA","104","ng/L","","-99","DL","","SPK","104","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL02116","13C2-
PFTeDA","115","ng/L","","-99","DL","","SPK","115","","-99","LOQ","YES","100","LCS 320-199444/2-
A","250","10.0","100",""
"LCSD 320-199444/3-A","537 (modified)","RES","LCSD 320-199444/3-A","TALSAC","STL02337","13C3-
PFBS","97.8","ng/L","","-99","DL","","SPK","105","","-99","LOQ","YES","93.0","LCS 320-199444/2-
A","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","1763-23-
1","Perfluorooctanesulfonic acid 
(PFOS)","2.0","ng/L","U","0.54","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","2058-94-8","Perfluoroundecanoic 
acid (PFUnA)","3.0","ng/L","U","1.1","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","3.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","2706-90-3","Perfluoropentanoic 
acid (PFPeA)","1.0","ng/L","U","0.49","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","307-24-4","Perfluorohexanoic 
acid (PFHxA)","2.0","ng/L","U","0.58","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","307-55-1","Perfluorododecanoic 
acid (PFDoA)","2.0","ng/L","U","0.55","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","335-67-1","Perfluorooctanoic acid 
(PFOA)","2.0","ng/L","U M","0.85","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","2.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","335-76-2","Perfluorodecanoic 
acid (PFDA)","1.0","ng/L","U","0.31","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","335-77-
3","Perfluorodecanesulfonic acid 
(PFDS)","1.0","ng/L","U","0.32","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","355-46-
4","Perfluorohexanesulfonic acid 
(PFHxS)","1.0","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","375-22-4","Perfluorobutanoic acid 
(PFBA)","1.0","ng/L","U","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","375-73-
5","Perfluorobutanesulfonic acid 
(PFBS)","1.0","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","375-85-9","Perfluoroheptanoic 
acid (PFHpA)","1.0","ng/L","U","0.25","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","375-92-
8","Perfluoroheptanesulfonic Acid 
(PFHpS)","1.0","ng/L","U","0.30","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","375-95-1","Perfluorononanoic 
acid (PFNA)","1.0","ng/L","U","0.27","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","376-06-7","Perfluorotetradecanoic 
acid (PFTeA)","1.0","ng/L","U","0.29","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","72629-94-
8","Perfluorotridecanoic Acid 
(PFTriA)","3.0","ng/L","U","1.3","DL","","TRG","","","4.0","LOQ","YES","-99","","250","10.0","3.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","754-91-6","Perfluorooctane 
Sulfonamide (FOSA)","1.0","ng/L","U","0.35","DL","","TRG","","","2.0","LOQ","YES","-99","","250","10.0","1.0",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00990","13C4 
PFOA","112","ng/L","","-99","DL","","TRG","112","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00991","13C4 
PFOS","112","ng/L","","-99","DL","","TRG","117","","-99","LOQ","YES","95.6","","250","10.0","100",""
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"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00992","13C4 
PFBA","120","ng/L","M","-99","DL","","TRG","120","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00993","13C2 
PFHxA","114","ng/L","","-99","DL","","TRG","114","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00994","18O2 
PFHxS","111","ng/L","","-99","DL","","TRG","118","","-99","LOQ","YES","94.6","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00995","13C5 
PFNA","115","ng/L","","-99","DL","","TRG","115","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00996","13C2 
PFDA","121","ng/L","","-99","DL","","TRG","121","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00997","13C2 
PFUnA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL00998","13C2 
PFDoA","109","ng/L","","-99","DL","","TRG","109","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL01056","13C8 
FOSA","110","ng/L","","-99","DL","","TRG","110","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL01892","13C4-
PFHpA","119","ng/L","","-99","DL","","TRG","119","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL01893","13C5 
PFPeA","115","ng/L","","-99","DL","","TRG","115","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL02116","13C2-
PFTeDA","126","ng/L","","-99","DL","","TRG","126","","-99","LOQ","YES","100","","250","10.0","100",""
"MB 320-199444/1-A","537 (modified)","RES","MB 320-199444/1-A","TALSAC","STL02337","13C3-
PFBS","109","ng/L","","-99","DL","","TRG","117","","-99","LOQ","YES","93.0","","250","10.0","100",""
"Unknown","Unknown","TP-PFC-024-TPI","12/07/2017 10:00","AQ","320-34072-1","NM","","1.40","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
22:06","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/08/2017 10:15","12/11/2017 08:30",""
"Unknown","Unknown","TP-PFC-024-TPI","12/07/2017 10:00","AQ","320-34072-1","NM","","1.40","537 
(modified)","3535","DL","12/12/2017 08:28","12/13/2017 
15:11","TALSAC","COA","WET","NA","10","NA","NA","","100","320-199444","320-199444","NA","320-
199735","320-34072-1","12/08/2017 10:15","12/11/2017 08:30",""
"Unknown","Unknown","TP-PFC-024-MID-CARBON","12/07/2017 09:40","AQ","320-34072-
2","NM","","1.40","537 (modified)","3535","RES","12/12/2017 08:28","12/12/2017 
22:14","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/08/2017 10:15","12/11/2017 08:30",""
"Unknown","Unknown","TP-PFC-024-TPE","12/07/2017 09:45","AQ","320-34072-3","NM","","1.40","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
22:22","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/08/2017 10:15","12/11/2017 08:30",""
"Unknown","Unknown","TP-PFC-024-TPE-D","12/07/2017 00:00","AQ","320-34072-4","NM","","1.40","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
22:29","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/08/2017 10:15","12/11/2017 08:30",""
"Unknown","Unknown","LCS 320-199444/2-A","","AQ","LCS 320-199444/2-A","LCS","","-99","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
21:50","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/12/2017 08:28","12/11/2017 08:30",""
"Unknown","Unknown","LCSD 320-199444/3-A","","AQ","LCSD 320-199444/3-A","LCSD","","-99","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
21:58","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/12/2017 08:28","12/11/2017 08:30",""
"Unknown","Unknown","MB 320-199444/1-A","","AQ","MB 320-199444/1-A","MB","","-99","537 
(modified)","3535","RES","12/12/2017 08:28","12/12/2017 
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21:42","TALSAC","COA","WET","NA","1","NA","NA","","100","320-199444","320-199444","NA","320-
199646","320-34072-1","12/12/2017 08:28","12/11/2017 08:30",""



TO: J. ORIENT DATE: JANUARY 4, 2018 

FROM: MICHELLE L. WOEBER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION – POLYFLUOROALKYL SUBSTANCES (PFAS) 
FORMER NAVAL AIR STATION (NAS) BRUNSWICK, BRUNSWICK, ME 
CTO WE21 PFC ASSESSMENT 
SAMPLE DELIVERY GROUP (SDG) 320-34072-1 

SAMPLES: 4/Aqueous/PFAS 

TP-PFC-024-MID-CARBON TP-PFC-024-TPE TP-PFC-024-TPE-D 
TP-PFC-024-TPI 

Overview 

The sample set for former NAS Brunswick, SDG 320-34072-1 consisted of four (4) aqueous environmental 
samples.  All four (4) aqueous samples were analyzed for Polyfluoroalkyl Substances (PFAS).  One field 
duplicate pair was included in this Sample Delivery Group (SDG): TP-PFC-024-TPE/TP-PFC-024-TPE-D. 

The samples were collected by Tetra Tech, Inc. on December 7, 2017 and analyzed by Test America, Inc.  
The analyses were conducted using EPA Method 537 (Modified) analytical and reporting protocols.  The data 
was evaluated based on the following parameters: 

* • Data Completeness 
* • Holding Times/Sample Preservation 
* • LC/MS Tuning 
* • Initial and Continuing Calibration Results 
* • Laboratory Method Blank Results  

• Surrogate Spike Recoveries
* • Laboratory Control Sample/Laboratory Control Sample Duplicate Results
* • Field Duplicate Precision
* • Detection Limits
* • Compound Identification and Quantification

The asterisk (*) indicates that all quality control criteria were met for this parameter.  Qualified (if applicable) 
analytical results are summarized in Appendix A.  Results as reported by the laboratory are presented in 
Appendix B, and Appendix C contains the documentation to support the findings as discussed in this data 
validation report.  An EPA Region 1 tier II validation was performed on the data in this SDG.  The text of 
this report has been formulated to address only those areas affecting data quality. 

SURROGATE SPIKE RECOVERIES 

The labeled surrogate compound, 13C5-perfluoropentanoic acid (13C5-PFPeA), had a Percent Recovery 
(%R) above the upper quality control limit in sample TP-PFC-024-TPI.  As stated in the laboratory case 
narrative, a confirmation run verified the result.  The detected result reported for the associated PFAS 
compound was qualified as estimated, (J), in this sample. 

INTERNAL CORRESPONDENCE 



TO: J. ORIENT PAGE 2 
SDGs: 320-34072-1 
 
NOTES 
 
Field Reagent Blanks (FRBs) were not provided with the environmental samples. 
 
The concentration of pentadecafluorooctanoic acid (perfluorooctanoic acid (PFOA)) exceeded the instrument 
calibration range in sample TP-PFC-024-TPI.  The sample was reanalyzed at a 10X dilution.  The result for 
this compound from the dilution was used in the data validation. 
 
Detected results reported below the LOQ but above the Detection Limit (DL) were qualified as estimated, (J).  
Non-detected results are reported to the Limit of Detection (LOD). 
 
EXECUTIVE SUMMARY 
 
Laboratory Performance:  One labeled surrogate compound %R was high in one sample.  
 
Other Factors Affecting Data Quality:  One sample was further diluted.  Detected results below the LOQ 
were estimated. 
 
The data for these analyses were reviewed with reference to the EPA New England Environmental Data 
Review Supplement for Regional Data Review Elements Superfund Guidance/Procedures (April 2013), 
National Functional Guidelines for Organic Data Validation (January 2017), and the Department of Defense 
(DoD) document entitled, “Quality Systems Manual (QSM) for Environmental Laboratories” (July 2013). 
The text of this report has been formulated to address only those areas affecting data quality. 
 
 
 
______________________ 
Tetra Tech, Inc. 
Michelle L. Woeber 
Environmental Chemist  
 
 
 
_______________________ 
Tetra Tech, Inc. 
Joseph A. Samchuck  
Data Validation Manager 
 
 
 
 
 
 
Attachments: 
 
Appendix A - Qualified Analytical Results 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation 



 
 

Data Qualifier Definitions  
The following definitions provide brief explanations of the validation qualifiers assigned to results 
in the data review process.  
 

U  
The analyte was analyzed for, but was not detected at a level greater than or equal to 
the level of the adjusted method detection limit for sample and method.  

J  

The analyte was positively identified and the associated numerical value is the 
approximate concentration of the analyte in the sample (due either to the quality of 
the data generated because certain quality control criteria were not met, or the 
concentration of the analyte was below the reporting limit).  

J+ The result is an estimated quantity, but the result may be biased high. 

J-  The result is an estimated quantity, but the result may be biased low. 

UJ  
The analyte was analyzed for, but was not detected.  The reported detection limit is 
approximate and may be inaccurate or imprecise.  

R  
The sample result (detected) is unusable due to the quality of the data generated 
because certain criteria were not met. The analyte may or may not be present in the 
sample.  

UR  
The sample result (nondetected) is unusable due to the quality of the data generated 
because certain criteria were not met. The analyte may or may not be present in the 
sample. 

 



APPENDIX A 
 

QUALIFIED LABORATORY RESULTS 



1 of 2 2/23/2018

3 U2.9 U3 U3 U

3 U2.9 U3 U3 U

1 U0.98 UP0.8 J0.99 U

R190 J7672120

3502 U2 U2 U

1 U0.98 UP0.37 J0.99 U

2.70.98 U1 U0.99 U

340131334

370P0.35 JP0.3 JP0.51 J

730.98 U1 UP0.5 J

6.50.98 U1 U0.99 U

2 U2 U2 U2 U

P0.79 J0.98 U1 U0.99 U

1 U0.98 U1 U0.99 U

77140140140

50P0.29 J1 UP0.59 J

2 U2 U4.2

PERFLUOROUNDECANOIC ACID

PERFLUOROTRIDECANOIC ACID

PERFLUOROTETRADECANOIC ACID

PERFLUOROPENTANOIC ACID

PERFLUOROOCTANE SULFONIC ACID

PERFLUOROOCTANE SULFONAMIDE

PERFLUORONONANOIC ACID

PERFLUOROHEXANOIC ACID

PERFLUOROHEXANESULFONIC ACID

PERFLUOROHEPTANOIC ACID

PERFLUOROHEPTANESULFONIC ACID

PERFLUORODODECANOIC ACID

PERFLUORODECANOIC ACID

PERFLUORODECANE SULFONIC ACID

PERFLUOROBUTANOIC ACID

PERFLUOROBUTANESULFONIC ACID

PENTADECAFLUOROOCTANOIC ACID

VQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCDVQLRESULT QLCD

TP-PFC-024-TPE

0.00.00.00.0

NG/LNG/LNG/LNG/L

NMNMNMNM

12/7/201712/7/201712/7/201712/7/2017

320-34072-1320-34072-4320-34072-3320-34072-2

TP-PFC-024-TPITP-PFC-024-TPE-DTP-PFC-024-TPETP-PFC-024-MID-CARBON

QC_TYPEMEDIA:  WATER

SAMP_DATEFRACTION:  PFAS

LAB_IDSDG:  320-34072-1

PROJ_NO:  08005-WE21 NSAMPLE

UNITS

PCT_SOLIDS

DUP_OF

PARAMETER



2 of 2 2/23/2018

1700

PERFLUOROUNDECANOIC ACID

PERFLUOROTRIDECANOIC ACID

PERFLUOROTETRADECANOIC ACID

PERFLUOROPENTANOIC ACID

PERFLUOROOCTANE SULFONIC ACID

PERFLUOROOCTANE SULFONAMIDE

PERFLUORONONANOIC ACID

PERFLUOROHEXANOIC ACID

PERFLUOROHEXANESULFONIC ACID

PERFLUOROHEPTANOIC ACID

PERFLUOROHEPTANESULFONIC ACID

PERFLUORODODECANOIC ACID

PERFLUORODECANOIC ACID

PERFLUORODECANE SULFONIC ACID

PERFLUOROBUTANOIC ACID

PERFLUOROBUTANESULFONIC ACID

PENTADECAFLUOROOCTANOIC ACID

VQLRESULT QLCD

0.0

NG/L

NM

12/7/2017

320-34072-1

TP-PFC-024-TPI-DL

QC_TYPEMEDIA:  WATER

SAMP_DATEFRACTION:  PFAS

LAB_IDSDG:  320-34072-1

PROJ_NO:  08005-WE21 NSAMPLE

UNITS

PCT_SOLIDS

DUP_OF

PARAMETER



Qualifier Codes:

A = Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.) 

C01 = GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E = LCS/LCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = ICP PDS Recovery Noncompliance; MSA's  r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

O = Poor Instrument Performance (i.e., base-time drifting)

P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)

Q = Other problems (can encompass a number of issues; i.e.chromatography,interferences, etc.)

R = Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = RPD between columns/detectors >40% for positive results determined via GC/HPLC 

V = Non-linear calibrations; correlation coefficient r < 0.995 

W = EMPC  result 

X = Signal to noise response drop

Y = Percent solids <30%

Z = Uncertainty at 2 standard deviations is greater than sample activity

Z1 = Tentatively Identified Compound considered presumptively present

Z2 = Tentatively Identified Compound  column bleed

Z3 = Tentatively Identified Compound aldol condensate

Z4 = Sample activity is less than the at uncertainty at 3 standard deviations and greater than the MDC 

Z5 = Sample activity is less than the at uncertainty at 3 standard deviations and less than the MDC 



APPENDIX B 
 

RESULTS AS REPORTED BY THE LABORATORY 
 



FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1

TestAmerica Sacramento

Matrix: 2017.12.12LLB_006.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:06

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.077375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.01902706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.0340307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.073375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0M E1200335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.02.7375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0J0.79335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U1.0376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.050375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0370355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.06.5375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0M3501763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0U1.0754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1

TestAmerica Sacramento

Matrix: 2017.12.12LLB_006.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:06

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

132 25-150STL01056 13C8 FOSA

135 25-150STL00992 13C4 PFBA

132 25-150STL00993 13C2 PFHxA

109 25-150STL00990 13C4 PFOA

136 25-150STL00995 13C5 PFNA

139 25-150STL00996 13C2 PFDA

134 25-150STL00997 13C2 PFUnA

128 25-150STL00998 13C2 PFDoA

131 25-150STL00994 18O2 PFHxS

137 25-150STL00991 13C4 PFOS

144 25-150STL02116 13C2-PFTeDA

128 25-150STL01892 13C4-PFHpA

Q156 25-150STL01893 13C5 PFPeA

148 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI DL

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1 DL

TestAmerica Sacramento

Matrix: 2017.12.13LLA_025.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 10

Extraction Method: 3535 12/12/2017  08:28

12/13/2017  15:11

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199735 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

20D74375-22-4 Perfluorobutanoic acid 
(PFBA)

10 3.5

20D2002706-90-3 Perfluoropentanoic acid 
(PFPeA)

10 4.9

40D350307-24-4 Perfluorohexanoic acid 
(PFHxA)

20 5.8

20D72375-85-9 Perfluoroheptanoic acid 
(PFHpA)

10 2.5

40D M1700335-67-1 Perfluorooctanoic acid 
(PFOA)

20 8.5

20U10375-95-1 Perfluorononanoic acid 
(PFNA)

10 2.7

20U10335-76-2 Perfluorodecanoic acid 
(PFDA)

10 3.1

40U302058-94-8 Perfluoroundecanoic acid 
(PFUnA)

30 11

40U20307-55-1 Perfluorododecanoic acid 
(PFDoA)

20 5.5

40U3072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

30 13

20U10376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

10 2.9

20D51375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

10 3.0

20D420355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

10 3.0

20J D8.8375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

10 3.0

40D3601763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

20 5.4

20U10335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

10 3.2

20U10754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

10 3.5

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPI DL

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-1 DL

TestAmerica Sacramento

Matrix: 2017.12.13LLA_025.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  10:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 10

Extraction Method: 3535 12/12/2017  08:28

12/13/2017  15:11

10.0(mL)

2(uL)

Sample wt/vol: 248.8(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199735 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

101 25-150STL01056 13C8 FOSA

114 25-150STL00992 13C4 PFBA

110 25-150STL00993 13C2 PFHxA

109 25-150STL00990 13C4 PFOA

105 25-150STL00995 13C5 PFNA

102 25-150STL00996 13C2 PFDA

102 25-150STL00997 13C2 PFUnA

101 25-150STL00998 13C2 PFDoA

111 25-150STL00994 18O2 PFHxS

104 25-150STL00991 13C4 PFOS

98 25-150STL02116 13C2-PFTeDA

113 25-150STL01892 13C4-PFHpA

114 25-150STL01893 13C5 PFPeA

110 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-MID-CARBON

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-2

TestAmerica Sacramento

Matrix: 2017.12.12LLB_007.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:40

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:14

10.0(mL)

2(uL)

Sample wt/vol: 253.6(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M140375-22-4 Perfluorobutanoic acid 
(PFBA)

0.99 0.35

2.01202706-90-3 Perfluoropentanoic acid 
(PFPeA)

0.99 0.48

3.934307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.57

2.0J M0.50375-85-9 Perfluoroheptanoic acid 
(PFHpA)

0.99 0.25

3.9M4.2335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.84

2.0U0.99375-95-1 Perfluorononanoic acid 
(PFNA)

0.99 0.27

2.0U0.99335-76-2 Perfluorodecanoic acid 
(PFDA)

0.99 0.31

3.9U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

3.9U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.54

3.9U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U0.99376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

0.99 0.29

2.0J0.59375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

0.99 0.30

2.0J0.51355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

0.99 0.30

2.0U0.99375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

0.99 0.30

3.9U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.53

2.0U0.99335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

0.99 0.32

2.0U0.99754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

0.99 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-MID-CARBON

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-2

TestAmerica Sacramento

Matrix: 2017.12.12LLB_007.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:40

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:14

10.0(mL)

2(uL)

Sample wt/vol: 253.6(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

101 25-150STL01056 13C8 FOSA

113 25-150STL00992 13C4 PFBA

108 25-150STL00993 13C2 PFHxA

108 25-150STL00990 13C4 PFOA

109 25-150STL00995 13C5 PFNA

106 25-150STL00996 13C2 PFDA

102 25-150STL00997 13C2 PFUnA

100 25-150STL00998 13C2 PFDoA

106 25-150STL00994 18O2 PFHxS

107 25-150STL00991 13C4 PFOS

123 25-150STL02116 13C2-PFTeDA

110 25-150STL01892 13C4-PFHpA

112 25-150STL01893 13C5 PFPeA

101 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-3

TestAmerica Sacramento

Matrix: 2017.12.12LLB_008.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:45

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:22

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0140375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.0722706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.013307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.0U M1.0375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.0U1.0375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0U1.0335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0J0.80376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.0U1.0375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0J0.30355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.0U1.0375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0J0.37754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-3

TestAmerica Sacramento

Matrix: 2017.12.12LLB_008.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  09:45

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:22

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

105 25-150STL01056 13C8 FOSA

116 25-150STL00992 13C4 PFBA

107 25-150STL00993 13C2 PFHxA

106 25-150STL00990 13C4 PFOA

114 25-150STL00995 13C5 PFNA

109 25-150STL00996 13C2 PFDA

107 25-150STL00997 13C2 PFUnA

103 25-150STL00998 13C2 PFDoA

108 25-150STL00994 18O2 PFHxS

107 25-150STL00991 13C4 PFOS

132 25-150STL02116 13C2-PFTeDA

112 25-150STL01892 13C4-PFHpA

111 25-150STL01893 13C5 PFPeA

108 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE-D

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-4

TestAmerica Sacramento

Matrix: 2017.12.12LLB_009.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:29

10.0(mL)

2(uL)

Sample wt/vol: 254.5(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0M140375-22-4 Perfluorobutanoic acid 
(PFBA)

0.98 0.34

2.0762706-90-3 Perfluoropentanoic acid 
(PFPeA)

0.98 0.48

3.913307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.57

2.0U M0.98375-85-9 Perfluoroheptanoic acid 
(PFHpA)

0.98 0.25

3.9U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.83

2.0U0.98375-95-1 Perfluorononanoic acid 
(PFNA)

0.98 0.27

2.0U0.98335-76-2 Perfluorodecanoic acid 
(PFDA)

0.98 0.30

3.9U2.92058-94-8 Perfluoroundecanoic acid 
(PFUnA)

2.9 1.1

3.9U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.54

3.9U2.972629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

2.9 1.3

2.0U0.98376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

0.98 0.28

2.0J0.29375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

0.98 0.29

2.0J0.35355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

0.98 0.29

2.0U0.98375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

0.98 0.29

3.9U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.53

2.0U0.98335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

0.98 0.31

2.0U0.98754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

0.98 0.34

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

TP-PFC-024-TPE-D

SDG No.:

320-34072-1

Lab Sample ID: 320-34072-4

TestAmerica Sacramento

Matrix: 2017.12.12LLB_009.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

12/07/2017  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  22:29

10.0(mL)

2(uL)

Sample wt/vol: 254.5(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

107 25-150STL01056 13C8 FOSA

114 25-150STL00992 13C4 PFBA

113 25-150STL00993 13C2 PFHxA

108 25-150STL00990 13C4 PFOA

110 25-150STL00995 13C5 PFNA

111 25-150STL00996 13C2 PFDA

110 25-150STL00997 13C2 PFUnA

100 25-150STL00998 13C2 PFDoA

110 25-150STL00994 18O2 PFHxS

105 25-150STL00991 13C4 PFOS

127 25-150STL02116 13C2-PFTeDA

108 25-150STL01892 13C4-PFHpA

109 25-150STL01893 13C5 PFPeA

107 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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APPENDIX B 
 

RESULTS AS REPORTED BY THE LABORATORY 
 



NAS BRUNSWICK

SDG 320-34072-1

SAMPLE IDENTIFICATION TP-PFC-024-TPI

COMPOUND PENTADECAFLUOROOCTANOIC ACID

COMPOUND AREA 10083421

INTERNAL STANDARD AMOUNT (ng/ml) 0.25

DILUTION FACTOR 10

INTERNAL STANDARD AREA 573739

AVERAGE RRF 1.0666

SAMPLE VOLUME (ml) 248.8

VOLUME EXTRACT (ml) 10

VOLUME INJECTED (µl) 1

ml to L 1000

CONCENTRATION = 1655.70 ng/L

10083421 x 0.25ng/ml x 1000ml x 10ml x 10/(573739 x 1.0666 x 248.8ml x 1µl x 1L)



Report Date: 13-Dec-2017 15:35:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

TestAmerica Sacramento

Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Lims ID: 320-34072-A-1-A          

Client ID: TP-PFC-024-TPI

Sample Type: Client

Inject. Date: 13-Dec-2017 15:11:02 ALS Bottle#: 18 Worklist Smp#: 2

Injection Vol: 2.0 ul Dil. Factor: 10.0000    

Sample Info: 320-34072-a-1-a 10X

Misc. Info.: Plate: 1 Rack: 4

Operator ID: SACINSTLCMS01 Instrument ID: A8_N

Method: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\A8_N.m

Limit Group: LC PFC_DOD ICAL

Last Update: 13-Dec-2017 15:35:12 Calib Date: 04-Dec-2017 16:51:48

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\ChromNA\Sacramento\ChromData\A8_N\20171204-51297.b\2017.12.04ICAL_010.d

Column 1 : Det: EXP1

Process Host: XAWRK047

First Level Reviewer: hannigana Date: 13-Dec-2017 15:35:12

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D   1 13C4 PFBA

217.00 > 172.00  1.399  1.401 -0.002  0.535       868477      0.2845    114  5812

    2 Perfluorobutyric acid

212.90 > 169.00  1.404  1.402  0.002  1.004       583974      0.1850   135

D   3 13C5-PFPeA

267.90 > 223.00  1.648  1.646  0.002  0.631       543107      0.2852    114  5563

    4 Perfluoropentanoic acid

262.90 > 219.00  1.648  1.648 0.0  1.000      1237747      0.4896   774

D  47 13C3-PFBS

301.90 > 83.00  1.681  1.681 0.0  0.643        10167      0.2568    110   323

    5 Perfluorobutanesulfonic acid

298.90 > 80.00  1.681  1.682 -0.001  1.000       418951      0.1259  1386

298.90 > 99.00  1.681  1.682 -0.001  1.000       184450  2.27(1.25-3.74)  1022

    6 Perfluorohexanoic acid

313.00 > 269.00  1.924  1.923  0.001  1.000      1914738      0.8755  3855

313.00 > 119.00  1.924  1.923  0.001  1.000       162376  11.79(5.03-15.10)  2688

D   7 13C2 PFHxA

315.00 > 270.00  1.924  1.924 0.0  0.736       535577      0.2738    110  6078

D   9 13C4-PFHpA

367.00 > 322.00  2.260  2.254  0.006  0.865       538540      0.2831    113  7667

   10 Perfluoroheptanoic acid

363.00 > 319.00  2.249  2.255 -0.006  0.995       400387      0.1789   644

363.00 > 169.00  2.249  2.255 -0.006  0.995       154497  2.59(1.13-3.40)  1250

    8 Perfluorohexanesulfonic acid

399.00 > 80.00  2.270  2.269  0.001  1.000      2912750        1.04 14658

399.00 > 99.00  2.270  2.269  0.001  1.000       919269  3.17(1.50-4.49)  4322

D  11 18O2 PFHxS

403.00 > 84.00  2.270  2.271 -0.001  0.869       623319      0.2617    111 16645
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Report Date: 13-Dec-2017 15:35:12 Chrom Revision: 2.2  16-Aug-2017 16:24:46

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20171213-51718.b\2017.12.13LLA_025.d

Signal RT
EXP
RT

DLT
RT

REL
RT Response

Amount
ng/ml Ratio(Limits) %Rec S/N Flags

D  14 13C4 PFOA

417.00 > 372.00  2.613  2.618 -0.005  1.000       573739      0.2725    109 11437

*  62 13C2-PFOA

415.00 > 370.00  2.613  2.619 -0.006       512542      0.2500  8174

   15 Perfluorooctanoic acid M

413.00 > 369.00  2.613  2.621 -0.008  1.000     10083421        4.12  4979

413.00 > 169.00  2.613  2.621 -0.008  1.000      6000991  1.68(0.84-2.52) 17733 M

   16 Perfluoroheptanesulfonic Acid

449.00 > 80.00  2.628  2.626  0.002  1.000        46050      0.0219   147

449.00 > 99.00  2.620  2.626 -0.006  0.997        16875  2.73(1.94-5.82)   216

D  18 13C4 PFOS

503.00 > 80.00  2.987  2.993 -0.006  1.143       385973      0.2492    104  8602

   17 Perfluorooctane sulfonic acid

499.00 > 80.00  2.987  2.994 -0.007  1.000      1497465      0.8947  4200

499.00 > 99.00  2.987  2.994 -0.007  1.000       334372  4.48(2.31-6.93)  3842

D  19 13C5 PFNA

468.00 > 423.00  2.987  2.994 -0.007  1.143       400394      0.2631    105  8059

D  23 13C2 PFDA

515.00 > 470.00  3.351  3.356 -0.005  1.282       328371      0.2546    102  6370

D  21 13C8 FOSA

506.00 > 78.00  3.351  3.359 -0.008  1.282       526725      0.2526    101  7761

D  30 13C2 PFUnA

565.00 > 520.00  3.674  3.685 -0.011  1.406       252485      0.2542    102  5672

D  36 13C2 PFDoA

615.00 > 570.00  3.975  3.979 -0.004  1.521       279984      0.2532    101  6105

D  43 13C2-PFTeDA

715.00 > 670.00  4.474  4.481 -0.007  1.712       317123      0.2461   98.5  3792

QC Flag Legend
Review Flags

  M - Manually Integrated
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ANALYTE ORIGINAL DUPLICATE RL RPD RPD > 30% ORIGINAL SAMPLE CONC >2xRL DUPLICATE SAMPLE CONC >2xRL DIFFERENCE >2xRL

PERFLUOROBUTANESULFONIC ACID 1 0.29 2 110.08 TRUE FALSE FALSE FALSE

PERFLUOROBUTANOIC ACID 140 140 2 0.00 FALSE TRUE TRUE FALSE

PERFLUOROHEXANESULFONIC ACID 0.3 0.35 2 15.38 FALSE FALSE FALSE FALSE

PERFLUOROHEXANOIC ACID 13 13 4 0.00 FALSE TRUE TRUE FALSE

PERFLUOROOCTANE SULFONAMIDE 0.37 0.98 2 90.37 TRUE FALSE FALSE FALSE

PERFLUOROPENTANOIC ACID 72 76 2 5.41 FALSE TRUE TRUE FALSE

SDG 320-34072-1

TP-PFC-024-TPE/TP-PFC-024-TPE-D
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 320-34072-1

Login Number: 34072

Question Answer Comment

Creator: Her, David A

List Source: TestAmerica Sacramento

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Job Narrative
320-34072-1

Receipt 
The samples were received on 12/8/2017 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 1.4º C.

LCMS 
Method(s) 537 (modified): The first level standard from the initial calibration curve is used to evaluate the tune criteria.  The instrument 
mass windows are set at +/- 0.5amu; therefore, detection of the analyte serves as verification that the assigned mass is within +/- 0.5amu 
of the true value, which meets the DoD/DOE QSM tune criterion.

Method(s) 537 (modified): The concentration of Perfluorooctanoic acid (PFOA) associated with the following sample exceeded the 
instrument calibration range: TP-PFC-024-TPI (320-34072-1).  This analyte has been qualified; however, the peak did not saturate the 
instrument detector. A 10X dilution will be performed and that data will be reported as the primary data.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for 13C5 PFPeA the following 
sample: TP-PFC-024-TPI (320-34072-1). A confirmation run of this sample confirmed the high IDA recovery. Quantitation by isotope 
dilution generally precludes any adverse effect on data quality due to elevated IDA recoveries.

Method(s) 537 (modified): The following sample was diluted to bring the concentration of Perfluorooctanoic acid (PFOA) within the 
calibration range: TP-PFC-024-TPI (320-34072-1).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep 
Method(s) 3535: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 
preparation batch 320-199444.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Definitions/Glossary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Qualifiers

LCMS

Qualifier Description

Q One or more quality control criteria failed.

Qualifier

U Undetected at the Limit of Detection.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

E Result exceeded calibration range.

D The reported value is from a dilution.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Method Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Method Method Description LaboratoryProtocol

EPA537 (modified) Fluorinated Alkyl Substances TAL SAC

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

TestAmerica Sacramento
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Sample Summary
TestAmerica Job ID: 320-34072-1Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

320-34072-1 TP-PFC-024-TPI Water 12/07/17 10:00 12/08/17 10:15

320-34072-2 TP-PFC-024-MID-CARBON Water 12/07/17 09:40 12/08/17 10:15

320-34072-3 TP-PFC-024-TPE Water 12/07/17 09:45 12/08/17 10:15

320-34072-4 TP-PFC-024-TPE-D Water 12/07/17 00:00 12/08/17 10:15

TestAmerica Sacramento
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: Job No.: 320-34072-1

SDG No.:

Matrix: Water Level: Low

TestAmerica Sacramento

GC Column (1): GeminiC18 3x100ID: 3 (mm)

#Lab Sample IDClient Sample ID # # # # # # #PFBA PFPeA PFBS PFHxA PFHpA PFHxS PFOA PFNA

320-34072-1TP-PFC-024-TPI 135 156 Q 148 132 128 131 109 136

320-34072-1 DLTP-PFC-024-TPI DL 114 114 110 110 113 111 109 105

320-34072-2TP-PFC-024-MID-CAR
BON

113 112 101 108 110 106 108 109

320-34072-3TP-PFC-024-TPE 116 111 108 107 112 108 106 114

320-34072-4TP-PFC-024-TPE-D 114 109 107 113 108 110 108 110

MB 
320-199444/1-A

120 M 115 117 114 119 118 112 115

LCS 
320-199444/2-A

115 M 111 106 107 108 108 110 111

LCSD 
320-199444/3-A

108 M 104 105 104 107 105 103 106

QC LIMITS
PFBA = 13C4 PFBA 25-150
PFPeA = 13C5 PFPeA 25-150
PFBS = 13C3-PFBS 25-150
PFHxA = 13C2 PFHxA 25-150
PFHpA = 13C4-PFHpA 25-150
PFHxS = 18O2 PFHxS 25-150
PFOA = 13C4 PFOA 25-150
PFNA = 13C5 PFNA 25-150

FORM II 537 (modified)

# Column to be used to flag recovery values
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: Job No.: 320-34072-1

SDG No.:

Matrix: Water Level: Low

TestAmerica Sacramento

GC Column (1): GeminiC18 3x100ID: 3 (mm)

#Lab Sample IDClient Sample ID # # # # #PFOS PFOSA PFDA PFUnA PFDoA PFTDA

320-34072-1TP-PFC-024-TPI 137 132 139 134 128 144

320-34072-1 DLTP-PFC-024-TPI DL 104 101 102 102 101 98

320-34072-2TP-PFC-024-MID-CAR
BON

107 101 106 102 100 123

320-34072-3TP-PFC-024-TPE 107 105 109 107 103 132

320-34072-4TP-PFC-024-TPE-D 105 107 111 110 100 127

MB 
320-199444/1-A

117 110 121 110 109 126

LCS 
320-199444/2-A

105 103 113 110 111 126

LCSD 
320-199444/3-A

106 96 113 102 98 115

QC LIMITS
PFOS = 13C4 PFOS 25-150
PFOSA = 13C8 FOSA 25-150
PFDA = 13C2 PFDA 25-150
PFUnA = 13C2 PFUnA 25-150
PFDoA = 13C2 PFDoA 25-150
PFTDA = 13C2-PFTeDA 25-150

FORM II 537 (modified)

# Column to be used to flag recovery values
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FORM IV
LCMS METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 320-34072-1TestAmerica Sacramento

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 12/12/2017  21:42

12/12/2017  08:28

Low

A8_N

Lab File ID: 2017.12.12LLB_003.d Lab Sample ID: MB 320-199444/1-A

Matrix: Water

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 12/12/2017  21:502017.12.12L

LB_004.d
LCS 320-199444/2-A

 12/12/2017  21:582017.12.12L
LB_005.d

LCSD 320-199444/3-A

 12/12/2017  22:062017.12.12L
LB_006.d

320-34072-1TP-PFC-024-TPI

 12/12/2017  22:142017.12.12L
LB_007.d

320-34072-2TP-PFC-024-MID-CARBON

 12/12/2017  22:222017.12.12L
LB_008.d

320-34072-3TP-PFC-024-TPE

 12/12/2017  22:292017.12.12L
LB_009.d

320-34072-4TP-PFC-024-TPE-D

 12/13/2017  15:112017.12.13L
LA_025.d

320-34072-1 DLTP-PFC-024-TPI DL

FORM IV 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: MB 320-199444/1-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_003.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:42

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

CAS NO. LOQQRESULTCOMPOUND NAME LOD DL

2.0U1.0375-22-4 Perfluorobutanoic acid 
(PFBA)

1.0 0.35

2.0U1.02706-90-3 Perfluoropentanoic acid 
(PFPeA)

1.0 0.49

4.0U2.0307-24-4 Perfluorohexanoic acid 
(PFHxA)

2.0 0.58

2.0U1.0375-85-9 Perfluoroheptanoic acid 
(PFHpA)

1.0 0.25

4.0U M2.0335-67-1 Perfluorooctanoic acid 
(PFOA)

2.0 0.85

2.0U1.0375-95-1 Perfluorononanoic acid 
(PFNA)

1.0 0.27

2.0U1.0335-76-2 Perfluorodecanoic acid 
(PFDA)

1.0 0.31

4.0U3.02058-94-8 Perfluoroundecanoic acid 
(PFUnA)

3.0 1.1

4.0U2.0307-55-1 Perfluorododecanoic acid 
(PFDoA)

2.0 0.55

4.0U3.072629-94-8 Perfluorotridecanoic Acid 
(PFTriA)

3.0 1.3

2.0U1.0376-06-7 Perfluorotetradecanoic acid 
(PFTeA)

1.0 0.29

2.0U1.0375-73-5 Perfluorobutanesulfonic 
acid (PFBS)

1.0 0.30

2.0U1.0355-46-4 Perfluorohexanesulfonic 
acid (PFHxS)

1.0 0.30

2.0U1.0375-92-8 Perfluoroheptanesulfonic 
Acid (PFHpS)

1.0 0.30

4.0U2.01763-23-1 Perfluorooctanesulfonic 
acid (PFOS)

2.0 0.54

2.0U1.0335-77-3 Perfluorodecanesulfonic 
acid (PFDS)

1.0 0.32

2.0U1.0754-91-6 Perfluorooctane Sulfonamide 
(FOSA)

1.0 0.35

FORM I 537 (modified)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

320-34072-1

Lab Sample ID: MB 320-199444/1-A

TestAmerica Sacramento

Matrix: 2017.12.12LLB_003.dLab File ID:

Date Collected:537 (modified)Analysis Method:

Water

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 3535 12/12/2017  08:28

12/12/2017  21:42

10.0(mL)

2(uL)

Sample wt/vol: 250(mL)

% Moisture:

GC Column: ID: 3(mm)GeminiC18 3x100

N

Analysis Batch No.: 199646 ng/LUnits:

%RECCAS NO. LIMITSQISOTOPE DILUTION

110 25-150STL01056 13C8 FOSA

M120 25-150STL00992 13C4 PFBA

114 25-150STL00993 13C2 PFHxA

112 25-150STL00990 13C4 PFOA

115 25-150STL00995 13C5 PFNA

121 25-150STL00996 13C2 PFDA

110 25-150STL00997 13C2 PFUnA

109 25-150STL00998 13C2 PFDoA

118 25-150STL00994 18O2 PFHxS

117 25-150STL00991 13C4 PFOS

126 25-150STL02116 13C2-PFTeDA

119 25-150STL01892 13C4-PFHpA

115 25-150STL01893 13C5 PFPeA

117 25-150STL02337 13C3-PFBS

FORM I 537 (modified)
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LCMS LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

320-34072-1

Lab File ID: 2017.12.12LLB_004.dWater

Lab ID: LCS 320-199444/2-A Client ID:

TestAmerica Sacramento

REC 
%
REC

QC
LIMITSCONCENTRATION

(ng/L)

SPIKE
ADDED
(ng/L)

#
LCS LCS

COMPOUND
Perfluorobutanoic acid (PFBA) 40.0 40.8 89-128102 M
Perfluoropentanoic acid 
(PFPeA)

40.0 36.7 66-13692

Perfluorohexanoic acid (PFHxA) 40.0 39.5 86-12699
Perfluoroheptanoic acid 
(PFHpA)

40.0 41.6 89-127104

Perfluorooctanoic acid (PFOA) 40.0 36.6 80-12091
Perfluorononanoic acid (PFNA) 40.0 38.7 77-13797
Perfluorodecanoic acid (PFDA) 40.0 39.7 84-12399
Perfluoroundecanoic acid 
(PFUnA)

40.0 33.2 73-12283

Perfluorododecanoic acid 
(PFDoA)

40.0 36.9 82-12292

Perfluorotridecanoic Acid 
(PFTriA)

40.0 42.1 56-163105

Perfluorotetradecanoic acid 
(PFTeA)

40.0 37.5 66-12094

Perfluorobutanesulfonic acid 
(PFBS)

35.4 38.2 88-130108

Perfluorohexanesulfonic acid 
(PFHxS)

36.4 36.1 87-12699

Perfluoroheptanesulfonic Acid 
(PFHpS)

38.1 40.6 92-135107

Perfluorooctanesulfonic acid 
(PFOS)

37.1 38.3 83-126103

Perfluorodecanesulfonic acid 
(PFDS)

38.6 38.3 80-12999

Perfluorooctane Sulfonamide 
(FOSA)

40.0 42.3 91-133106

13C8 FOSA 100 103 25-150103
13C4 PFBA 100 115 25-150115 M
13C2 PFHxA 100 107 25-150107
13C4 PFOA 100 110 25-150110
13C5 PFNA 100 111 25-150111
13C2 PFDA 100 113 25-150113
13C2 PFUnA 100 110 25-150110
13C2 PFDoA 100 111 25-150111
18O2 PFHxS 94.6 102 25-150108
13C4 PFOS 95.6 101 25-150105
13C2-PFTeDA 100 126 25-150126
13C4-PFHpA 100 108 25-150108
13C5 PFPeA 100 111 25-150111
13C3-PFBS 93.0 98.8 25-150106

FORM III 537 (modified)

# Column to be used to flag recovery and RPD values
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LCMS LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

320-34072-1

Lab File ID: 2017.12.12LLB_005.dWater

Lab ID: LCSD 320-199444/3-A Client ID:

TestAmerica Sacramento

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ng/L) (ng/L)
#

LCSD LCSD

40.0 41.8 30 89-128Perfluorobutanoic acid (PFBA) 3105 M
40.0 38.4 30 66-136Perfluoropentanoic acid 

(PFPeA)
496

40.0 38.1 30 86-126Perfluorohexanoic acid (PFHxA) 395
40.0 39.2 30 89-127Perfluoroheptanoic acid 

(PFHpA)
698

40.0 38.0 30 80-120Perfluorooctanoic acid (PFOA) 495
40.0 39.8 30 77-137Perfluorononanoic acid (PFNA) 399
40.0 39.6 30 84-123Perfluorodecanoic acid (PFDA) 099
40.0 35.9 30 73-122Perfluoroundecanoic acid 

(PFUnA)
890

40.0 42.4 30 82-122Perfluorododecanoic acid 
(PFDoA)

14106

40.0 48.8 30 56-163Perfluorotridecanoic Acid 
(PFTriA)

15122

40.0 39.1 30 66-120Perfluorotetradecanoic acid 
(PFTeA)

498

35.4 36.8 30 88-130Perfluorobutanesulfonic acid 
(PFBS)

4104

36.4 35.2 30 87-126Perfluorohexanesulfonic acid 
(PFHxS)

297

38.1 37.8 30 92-135Perfluoroheptanesulfonic Acid 
(PFHpS)

799

37.1 36.4 30 83-126Perfluorooctanesulfonic acid 
(PFOS)

598 M

38.6 34.5 30 80-129Perfluorodecanesulfonic acid 
(PFDS)

1089

40.0 42.5 30 91-133Perfluorooctane Sulfonamide 
(FOSA)

0106

100 96.1 25-15013C8 FOSA 96
100 108 25-15013C4 PFBA 108 M
100 104 25-15013C2 PFHxA 104
100 103 25-15013C4 PFOA 103
100 106 25-15013C5 PFNA 106
100 113 25-15013C2 PFDA 113
100 102 25-15013C2 PFUnA 102
100 98.1 25-15013C2 PFDoA 98
94.6 99.0 25-15018O2 PFHxS 105
95.6 101 25-15013C4 PFOS 106
100 115 25-15013C2-PFTeDA 115
100 107 25-15013C4-PFHpA 107
100 104 25-15013C5 PFPeA 104
93.0 97.8 25-15013C3-PFBS 105

FORM III 537 (modified)

# Column to be used to flag recovery and RPD values
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

198210

Start Date:

End Date: 12/04/2017  17:31

12/04/2017  15:48

IC 320-198210/2 GeminiC18 3x100 3(mm)112/04/2017  15:48 2017.12.04ICAL_
002.d

IC 320-198210/3 GeminiC18 3x100 3(mm)112/04/2017  15:56 2017.12.04ICAL_
003.d

IC 320-198210/4 GeminiC18 3x100 3(mm)112/04/2017  16:04 2017.12.04ICAL_
004.d

IC 320-198210/5 GeminiC18 3x100 3(mm)112/04/2017  16:12 2017.12.04ICAL_
005.d

IC 320-198210/6 GeminiC18 3x100 3(mm)112/04/2017  16:20 2017.12.04ICAL_
006.d

IC 320-198210/7 GeminiC18 3x100 3(mm)112/04/2017  16:28 2017.12.04ICAL_
007.d

IC 320-198210/8 GeminiC18 3x100 3(mm)112/04/2017  16:36 2017.12.04ICAL_
008.d

IC 320-198210/9 GeminiC18 3x100 3(mm)112/04/2017  16:43 2017.12.04ICAL_
009.d

IC 320-198210/10 GeminiC18 3x100 3(mm)112/04/2017  16:51 2017.12.04ICAL_
010.d

ICB 320-198210/11 GeminiC18 3x100 3(mm)112/04/2017  16:59

ICV 320-198210/12 GeminiC18 3x100 3(mm)112/04/2017  17:07 2017.12.04ICAL_
012.d

ZZZZZ GeminiC18 3x100 3(mm)112/04/2017  17:15

ZZZZZ GeminiC18 3x100 3(mm)112/04/2017  17:23

CCVL 320-198210/15 GeminiC18 3x100 3(mm)112/04/2017  17:31

537 (modified)

Page 871 of 897



FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 320-198210/2 2017.12.04ICAL_002.d
2Level IC 320-198210/3 2017.12.04ICAL_003.d
3Level IC 320-198210/4 2017.12.04ICAL_004.d
4Level IC 320-198210/5 2017.12.04ICAL_005.d
5Level IC 320-198210/6 2017.12.04ICAL_006.d
6Level IC 320-198210/7 2017.12.04ICAL_007.d
7Level IC 320-198210/8 2017.12.04ICAL_008.d
8Level IC 320-198210/9 2017.12.04ICAL_009.d

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

Perfluorobutanoic acid (PFBA) 0.8841 0.9455 0.9275 0.9346 0.9357 AveID 5.1
0.9276 0.9073 0.8052

35.00.9084

Perfluoropentanoic acid (PFPeA) 1.4289 1.2088 1.1950 1.1491 1.1439 AveID 11.3
1.1512 1.0630 0.9698

35.01.1637

Perfluorobutanesulfonic acid (PFBS) 74.228 80.262 78.694 82.789 80.567 AveID 9.1
78.653 72.597 61.120

50.076.114

4:2 FTS 0.8812 1.0722 1.0938 1.1582 1.0061 AveID 10.2
1.0832 1.1511 1.2555

35.01.0877

Perfluorohexanoic acid (PFHxA) 1.0760 1.0950 1.0536 0.9803 1.0506 AveID 6.0
1.0159 0.9900 0.9061

35.01.0209

Perfluoroheptanoic acid (PFHpA) 1.0431 1.0939 1.0416 1.0459 1.0643 AveID 4.7
1.0611 1.0354 0.9269

35.01.0390

Perfluorohexanesulfonic acid (PFHxS) 1.3084 1.1183 1.0537 1.0099 1.0284 AveID 10.2
1.0320 0.9894 0.9675

35.01.0634

6:2FTS 1.9784 1.9597 1.7391 1.5891 1.5157 AveID 11.1
1.5778 1.5938 1.5347

35.01.6860

Perfluorooctanoic acid (PFOA) 1.2798 1.1066 1.0867 1.0651 1.0470 AveID 10.3
1.0742 0.9776 0.8957

35.01.0666

Perfluoroheptanesulfonic Acid (PFHpS) 1.3368 1.3225 1.3221 1.3242 1.3692 AveID 6.5
1.3703 1.2515 1.1139

50.01.3013

Perfluorononanoic acid (PFNA) 0.9234 1.0147 0.9759 0.9962 0.9911 AveID 4.0
1.0141 0.9737 0.9098

35.00.9749

Perfluorooctanesulfonic acid (PFOS) 1.0419 1.0160 1.0737 1.0303 1.0739 AveID 2.8
1.0417 1.0270 0.9869

35.01.0364

8:2FTS 1.1412 1.2311 1.3279 1.2346 1.2882 AveID 4.7
1.2549 1.1999 1.1983

35.01.2345

Perfluorodecanoic acid (PFDA) 0.9607 1.0729 1.0214 0.9640 0.9680 AveID 5.8
0.9863 1.0008 0.8734

35.00.9809

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

Perfluorooctane Sulfonamide (FOSA) 0.9196 0.9860 0.9910 1.0050 0.9879 AveID 8.2
0.9278 0.9055 0.7715

35.00.9368

N-methyl perfluorooctane 
sulfonamidoacetic acid (NMeFOSAA)

0.9369 1.0997 1.0484 1.0328 1.0745 AveID 4.8
1.0688 1.0802 1.0365

35.01.0472

Perfluorodecanesulfonic acid (PFDS) 0.6542 0.6438 0.6521 0.6257 0.6613 AveID 4.7
0.6256 0.6285 0.5675

50.00.6323

N-ethyl perfluorooctane 
sulfonamidoacetic acid (NEtFOSAA)

0.7909 0.9156 0.9907 0.9501 0.9274 AveID 7.2
0.9864 0.9738 0.9988

35.00.9417

Perfluoroundecanoic acid (PFUnA) 1.1660 0.9804 0.9606 0.9195 0.9998 AveID 8.3
0.9884 0.9582 0.8937

35.00.9833

MeFOSA 0.8430 0.8063 1.0447 1.0122 1.0150 AveID 9.2
1.0027 0.9900 0.9219

35.00.9545

Perfluorododecanoic acid (PFDoA) 0.9674 1.0550 0.9862 0.9984 0.9967 AveID 4.4
1.0287 0.9361 0.9290

35.00.9872

N-EtFOSA-M 0.8921 1.1482 1.1094 1.0419 1.0622 AveID 7.3
1.0695 1.0709 1.0058

35.01.0500

Perfluorotridecanoic Acid (PFTriA) 0.9958 1.0834 1.1273 1.0839 1.0731 AveID 6.5
1.0846 0.9810 0.9299

50.01.0449

Perfluorotetradecanoic acid (PFTeA) 0.2790 0.2544 0.2325 0.2355 0.2554 AveID 6.1
0.2513 0.2531 0.2686

50.00.2537

Perfluoro-n-hexadecanoic acid (PFHxDA) 1.6258 1.3649 0.9762 0.8703 0.9040 L2ID 0.9940
0.8438 0.8243 0.7547

0.99000.0208 0.8499

Perfluoro-n-octadecanoic acid (PFODA) 0.8991 1.0451 1.0038 0.9858 1.0216 AveID 7.3
0.9363 0.9147 0.8387

50.00.9556

13C4 PFBA 1.4764 1.4537 1.4314 1.5001 1.4212 Ave 4.5
1.5014 1.4919 1.6365

50.01.4891

13C5 PFPeA 0.8920 0.9020 0.8810 0.9466 0.8925 Ave 5.0
0.9391 0.9570 1.0201

50.00.9288

13C3-PFBS 0.0192 0.0182 0.0190 0.0190 0.0182 Ave 5.9
0.0193 0.0198 0.0218

50.00.0193

13C2 PFHxA 0.9664 0.9490 0.9280 0.9770 0.8879 Ave 4.0
0.9489 0.9559 1.0207

50.00.9542

13C4-PFHpA 0.9314 0.9237 0.9207 0.9627 0.8894 Ave 2.5
0.9297 0.9121 0.9534

50.00.9279

18O2 PFHxS 1.1797 1.1707 1.1122 1.2088 1.1118 Ave 3.0
1.1530 1.1720 1.1848

50.01.1616

M2-6:2FTS 0.3734 0.2986 0.3102 0.2989 0.3176 Ave 8.8
0.3145 0.2909 0.2863

50.00.3113

13C4 PFOA 1.0473 1.0187 1.0217 1.0494 1.0167 Ave 1.6
1.0088 1.0128 1.0395

50.01.0268

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

3(mm)GeminiC18 3x100ID:

CURVE EVALUATION

ANALYTE RRF

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CURVE
TYPE

COEFFICIENT

B M1 M2

# %RSD # MAX
%RSD

R^2
OR COD

# MIN R^2
OR COD

MIN RRF

LVL 6 LVL 7 LVL 8

13C4 PFOS 0.7522 0.7307 0.7334 0.7803 0.7293 Ave 3.3
0.7566 0.7605 0.8004

50.00.7554

13C5 PFNA 0.7405 0.7403 0.7362 0.7595 0.7169 Ave 1.8
0.7483 0.7396 0.7570

50.00.7423

M2-8:2FTS 0.2463 0.2485 0.2346 0.2470 0.2364 Ave 2.9
0.2413 0.2561 0.2499

50.00.2450

13C2 PFDA 0.6225 0.6078 0.6108 0.6570 0.6070 Ave 4.5
0.6392 0.6051 0.6826

50.00.6290

13C8 FOSA 1.0208 1.0030 0.9921 1.0397 0.9804 Ave 3.2
1.0410 0.9871 1.0732

50.01.0171

d3-NMeFOSAA 0.3430 0.3318 0.3199 0.3400 0.3212 Ave 3.8
0.3307 0.3385 0.3594

50.00.3356

d5-NEtFOSAA 0.3323 0.3401 0.3257 0.3463 0.3329 Ave 4.6
0.3204 0.3068 0.3046

50.00.3261

13C2 PFUnA 0.4994 0.4948 0.4853 0.5004 0.4662 Ave 3.3
0.4665 0.4664 0.4975

50.00.4846

d-N-MeFOSA-M 0.2788 0.2830 0.2669 0.2857 0.2724 Ave 9.6
0.2977 0.3125 0.3537

50.00.2938

13C2 PFDoA 0.5439 0.5435 0.5302 0.5486 0.5083 Ave 3.0
0.5317 0.5467 0.5623

50.00.5394

d-N-EtFOSA-M 0.2535 0.2608 0.2566 0.2739 0.2581 Ave 9.2
0.2727 0.2835 0.3301

50.00.2737

13C2-PFTeDA 0.6481 0.6263 0.6770 0.6495 0.6136 Ave 4.3
0.6033 0.6038 0.6059

50.00.6284

13C2-PFHxDA 1.0894 1.0004 1.0073 1.0976 1.0042 Ave 3.8
1.0596 1.0121 1.0460

50.01.0396

FORM VI 537 (modified)

Note: The M1 coefficient is the same as Ave RRF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 320-198210/2 2017.12.04ICAL_002.d
Level 2 IC 320-198210/3 2017.12.04ICAL_003.d
Level 3 IC 320-198210/4 2017.12.04ICAL_004.d
Level 4 IC 320-198210/5 2017.12.04ICAL_005.d
Level 5 IC 320-198210/6 2017.12.04ICAL_006.d
Level 6 IC 320-198210/7 2017.12.04ICAL_007.d
Level 7 IC 320-198210/8 2017.12.04ICAL_008.d
Level 8 IC 320-198210/9 2017.12.04ICAL_009.d

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

Perfluorobutanoic acid (PFBA) AveID 78224 170852 829578 3250007 8103624
16017345 30325086 51311116

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoropentanoic acid (PFPeA) AveID 76382 135542 657858 2521773 6221422
12434175 22789920 38522728

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorobutanesulfonic acid (PFBS) AveID 75308 160661 825020 3225845 7915154
15445497 28463816 45840995

0.0221 0.0442 0.221 0.884 2.21
4.42 8.84 17.7

4:2 FTS AveID 18416 37173 198045 749506 1818901
3659841 7005464 13073743

0.0234 0.0467 0.234 0.934 2.34
4.67 9.34 18.7

Perfluorohexanoic acid (PFHxA) AveID 62320 129172 610997 2220279 5684235
11087289 21198747 36014620

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroheptanoic acid (PFHpA) AveID 58223 125602 599255 2334058 5768119
11345726 21155159 34413663

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorohexanesulfonic acid 
(PFHxS)

AveID 84174 148090 666375 2575397 6340167
12453435 23639232 40621142

0.0228 0.0455 0.228 0.910 2.28
4.55 9.10 18.2

6:2FTS AveID 41964 68964 319592 1043721 2781378
5410631 9844898 16219600

0.0237 0.0474 0.237 0.948 2.37
4.74 9.48 19.0

Perfluorooctanoic acid (PFOA) AveID 80320 140133 693749 2591017 6486499
12462909 22179047 36256854

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroheptanesulfonic Acid 
(PFHpS)

AveID 57367 114362 576767 2280426 5792972
11352397 20298371 33050481

0.0238 0.0476 0.238 0.952 2.38
4.76 9.52 19.0

Perfluorononanoic acid (PFNA) AveID 40979 93375 448913 1753950 4329674
8727865 16132833 26819393

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorooctanesulfonic acid (PFOS) AveID 43586 85637 456586 1729608 4429145
8412511 16236576 28542678

0.0232 0.0464 0.232 0.928 2.32
4.64 9.28 18.6

8:2FTS AveID 16136 36430 186494 677314 1777969
3335732 6593874 11171284

0.0240 0.0479 0.240 0.958 2.40
4.79 9.58 19.2

Perfluorodecanoic acid (PFDA) AveID 35837 81056 389843 1468220 3580422
7250393 13565320 23214862

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorooctane Sulfonamide (FOSA) AveID 56258 122931 614374 2422346 5901786
11108013 20023558 32240646

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

N-methyl perfluorooctane 
sulfonamidoacetic acid (NMeFOSAA)

AveID 19259 45355 209556 813999 2103368
4064917 8192092 14505483

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorodecanesulfonic acid (PFDS) AveID 28427 56374 288079 1091162 2833055
5247839 10321356 17049700

0.0241 0.0482 0.241 0.964 2.41
4.82 9.64 19.3

N-ethyl perfluorooctane 
sulfonamidoacetic acid (NEtFOSAA)

AveID 15751 38708 201644 762806 1881492
3634581 6693367 11844723

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoroundecanoic acid (PFUnA) AveID 34900 60297 291297 1066672 2840384
5303373 10011006 17311402

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

MeFOSA AveID 14087 28360 174245 670337 1684839
3433227 6931131 12698938

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorododecanoic acid (PFDoA) AveID 31534 71281 326739 1269740 3087281
6290779 11465899 20341082

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

N-EtFOSA-M AveID 13553 37225 177846 661598 1670598
3354313 6801725 12929404

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorotridecanoic Acid (PFTriA) AveID 32459 73202 373509 1378400 3323761
6632282 12015798 20360336

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluorotetradecanoic acid (PFTeA) AveID 10836 19806 98348 354521 955034
1743731 3423281 6336454

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoro-n-hexadecanoic acid 
(PFHxDA)

L2ID 106142 169723 614444 2214468 5531905
10283347 18690044 30740196

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

Perfluoro-n-octadecanoic acid 
(PFODA)

AveID 58698 129959 631858 2508373 6251649
11410437 20739410 34162529

0.0250 0.0500 0.250 1.00 2.50
5.00 10.0 20.0

13C4 PFBA Ave13PF
OA

8847788 9035119 8944246 8693983 8660817
8633918 8355556 7965653

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C5 PFPeA Ave13PF
OA

5345531 5606439 5505317 5486176 5438586
5400463 5359848 4965540

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C3-PFBS Ave13PF
OA

106734 105293 110295 102481 103355
103297 103121 98631

2.33 2.33 2.33 2.33 2.33
2.33 2.33 2.33

13C2 PFHxA Ave13PF
OA

5791822 5898473 5799143 5662531 5410683
5457006 5353254 4968232

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C4-PFHpA Ave13PF
OA

5581950 5741019 5753355 5579165 5419539
5346111 5108146 4640871

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

18O2 PFHxS Ave13PF
OA

6688035 6883037 6574606 6627522 6409168
6272276 6209580 5455632

2.37 2.37 2.37 2.37 2.37
2.37 2.37 2.37

M2-6:2FTS Ave13PF
OA

2125634 1763243 1841567 1645515 1838871
1718247 1547518 1323901

2.38 2.38 2.38 2.38 2.38
2.38 2.38 2.38

13C4 PFOA Ave13PF
OA

6276186 6331644 6384245 6081734 6195524
5801176 5672017 5059591

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C4 PFOS Ave13PF
OA

4309488 4341775 4380920 4323332 4248600
4159568 4071767 3724410

2.39 2.39 2.39 2.39 2.39
2.39 2.39 2.39

13C5 PFNA Ave13PF
OA

4437613 4601234 4600032 4401513 4368620
4303391 4142344 3684676

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

LCMS BY ISOTOPIC DILUTION - INITIAL CALIBRATION DATA

TestAmerica Sacramento 320-34072-1

A8_N

Analy Batch No.: 198210

36632Calibration Start Date: Calibration End Date:12/04/2017  15:48

N

12/04/2017  16:51

GC Column: GeminiC18 3x100ID: 3(mm)

RESPONSE AND CONCENTRATION

ANALYTE CURVE
TYPE

IS
REF

RESPONSE

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5

CONCENTRATION (NG/ML)

LVL 1 LVL 2 LVL 3 LVL 4 LVL 5
LVL 6 LVL 7 LVL 8 LVL 6 LVL 7 LVL 8

M2-8:2FTS Ave13PF
OA

1413990 1479516 1404384 1371577 1380175
1329091 1373886 1165374

2.40 2.40 2.40 2.40 2.40
2.40 2.40 2.40

13C2 PFDA Ave13PF
OA

3730433 3777541 3816836 3807504 3698804
3675640 3388613 3322458

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C8 FOSA Ave13PF
OA

6117373 6234029 6199614 6025486 5974226
5986273 5528057 5223719

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d3-NMeFOSAA Ave13PF
OA

2055648 2062096 1998907 1970435 1957557
1901694 1895903 1749381

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d5-NEtFOSAA Ave13PF
OA

1991458 2113821 2035321 2007076 2028871
1842284 1718330 1482404

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2 PFUnA Ave13PF
OA

2993069 3075279 3032542 2900047 2840864
2682738 2611948 2421439

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d-N-MeFOSA-M Ave13PF
OA

1670992 1758684 1667869 1655616 1659925
1711960 1750368 1721873

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2 PFDoA Ave13PF
OA

3259539 3378244 3313277 3179371 3097457
3057546 3062001 2736968

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

d-N-EtFOSA-M Ave13PF
OA

1519293 1620984 1603127 1587546 1572774
1568109 1587890 1606922

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2-PFTeDA Ave13PF
OA

3883886 3892459 4230459 3764283 3739126
3469556 3381530 2949102

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

13C2-PFHxDA Ave13PF
OA

6528514 6217463 6294517 6361239 6119574
6093216 5668173 5091489

2.50 2.50 2.50 2.50 2.50
2.50 2.50 2.50

Curve Type Legend:
Ave = Average ISTD
AveID = Average isotope dilution
L2ID = Linear 1/conc^2 IsoDil
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/04/2017  17:07

12/04/2017  15:48

12/04/2017  16:51

ICV 320-198210/12

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.04ICAL_012.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91540.9084 2.52 2.50 0.8 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1291.164 2.43 2.50 -3.0 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

77.6276.11 2.26 2.21 2.0 25.0AveID

4:2 FTS 1.0241.088 2.20 2.34 -5.9 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0031.021 2.46 2.50 -1.7 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0681.039 2.57 2.50 2.8 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0501.063 2.33 2.36 -1.3 25.0AveID

6:2FTS 1.4361.686 2.02 2.37 -14.8 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.2831.301 2.35 2.38 -1.4 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0881.067 2.55 2.50 2.0 25.0AveID

Perfluorononanoic acid 
(PFNA)

1.0490.9749 2.69 2.50 7.6 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

0.98381.036 2.27 2.39 -5.1 25.0AveID

8:2FTS 1.1591.235 2.25 2.40 -6.1 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.97170.9809 2.48 2.50 -0.9 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.93160.9368 2.49 2.50 -0.6 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

0.98171.047 2.34 2.50 -6.3 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.67710.6323 2.58 2.41 7.1 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.88520.9417 2.35 2.50 -6.0 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0070.9833 2.56 2.50 2.4 25.0AveID

MeFOSA 0.97090.9545 2.54 2.50 1.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0720.9872 2.71 2.50 8.6 25.0AveID

N-EtFOSA-M 1.0191.050 2.43 2.50 -3.0 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.1311.045 2.71 2.50 8.2 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24340.2537 2.40 2.50 -4.1 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9646 2.81 2.50 12.5 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0550.9556 2.76 2.50 10.4 25.0AveID

13C4 PFBA 1.4331.489 2.41 2.50 -3.8 50.0Ave

13C5 PFPeA 0.88710.9288 2.39 2.50 -4.5 50.0Ave

13C3-PFBS 0.01880.0193 2.26 2.33 -2.9 50.0Ave

13C2 PFHxA 0.92950.9542 2.44 2.50 -2.6 50.0Ave

13C4-PFHpA 0.89970.9279 2.42 2.50 -3.0 50.0Ave
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/04/2017  17:07

12/04/2017  15:48

12/04/2017  16:51

ICV 320-198210/12

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.04ICAL_012.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1231.162 2.29 2.37 -3.3 50.0Ave

M2-6:2FTS 0.33050.3113 2.52 2.38 6.2 50.0Ave

13C4 PFOA 0.97271.027 2.37 2.50 -5.3 50.0Ave

13C4 PFOS 0.72080.7554 2.28 2.39 -4.6 50.0Ave

13C5 PFNA 0.71320.7423 2.40 2.50 -3.9 50.0Ave

M2-8:2FTS 0.25640.2450 2.51 2.40 4.6 50.0Ave

13C2 PFDA 0.62370.6290 2.48 2.50 -0.8 50.0Ave

13C8 FOSA 0.97071.017 2.39 2.50 -4.6 50.0Ave

d3-NMeFOSAA 0.34750.3356 2.59 2.50 3.6 50.0Ave

13C2 PFUnA 0.45700.4846 2.36 2.50 -5.7 50.0Ave

d5-NEtFOSAA 0.34010.3261 2.61 2.50 4.3 50.0Ave

d-N-MeFOSA-M 0.28560.2938 2.43 2.50 -2.8 50.0Ave

13C2 PFDoA 0.50820.5394 2.36 2.50 -5.8 50.0Ave

d-N-EtFOSA-M 0.27200.2737 2.49 2.50 -0.6 50.0Ave

13C2-PFTeDA 0.62460.6284 2.48 2.50 -0.6 50.0Ave

13C2-PFHxDA 0.9961.040 2.40 2.50 -4.2 50.0Ave
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199573

Start Date:

End Date: 12/12/2017  17:30

12/12/2017  15:08

CCVL 320-199573/1 GeminiC18 3x100 3(mm)112/12/2017  15:08 2017.12.12LLA_0
05.d

CCV 320-199573/2 GeminiC18 3x100 3(mm)112/12/2017  15:16

CCV 320-199573/14 GeminiC18 3x100 3(mm)112/12/2017  16:50

CCV 320-199573/19 GeminiC18 3x100 3(mm)112/12/2017  17:30

537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  15:08

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199573/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLA_005.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91320.9084 0.0503 0.0500 0.5 50.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.2201.164 0.0524 0.0500 4.8 50.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.9376.11 0.0447 0.0442 1.1 50.0AveID

4:2 FTS 0.66001.088 0.283 0.467 -39.3 50.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0401.021 0.0509 0.0500 1.9 50.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0071.039 0.0485 0.0500 -3.1 50.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.2591.063 0.0539 0.0455 18.4 50.0AveID

6:2FTS 1.8181.686 0.511 0.474 7.8 50.0AveID

Perfluorooctanoic acid 
(PFOA)

1.1951.067 0.0560 0.0500 12.1 50.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3661.301 0.0500 0.0476 4.9 50.0AveID

Perfluorononanoic acid 
(PFNA)

1.0110.9749 0.0519 0.0500 3.7 50.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0801.036 0.0483 0.0464 4.2 50.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0140.9368 0.0541 0.0500 8.2 50.0AveID

8:2FTS 1.1861.235 0.460 0.479 -3.9 50.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0390.9809 0.0529 0.0500 5.9 50.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0431.047 0.498 0.500 -0.4 50.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.53290.6323 0.0406 0.0482 -15.7 50.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

1.0210.9417 0.542 0.500 8.4 50.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.96610.9833 0.0491 0.0500 -1.8 50.0AveID

MeFOSA 0.98620.9545 0.517 0.500 3.3 50.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0030.9872 0.0508 0.0500 1.6 50.0AveID

N-EtFOSA-M 1.1091.050 0.528 0.500 5.6 50.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.1991.045 0.0574 0.0500 14.7 50.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.26160.2537 0.0516 0.0500 3.1 50.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

1.203 0.0463 0.0500 -7.3 50.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

0.97400.9556 0.0510 0.0500 1.9 50.0AveID

13C4 PFBA 1.4721.489 2.47 2.50 -1.2 50.0Ave

13C5 PFPeA 0.85690.9288 2.31 2.50 -7.7 50.0Ave

13C3-PFBS 0.01860.0193 2.24 2.33 -3.7 50.0Ave

13C2 PFHxA 0.93370.9542 2.45 2.50 -2.1 50.0Ave

13C4-PFHpA 0.88850.9279 2.39 2.50 -4.2 50.0Ave
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  15:08

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199573/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLA_005.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1141.162 2.27 2.37 -4.1 50.0Ave

M2-6:2FTS 0.45170.3113 3.45 2.38 45.1 50.0Ave

13C4 PFOA 1.0381.027 2.53 2.50 1.1 50.0Ave

13C4 PFOS 0.73070.7554 2.31 2.39 -3.3 50.0Ave

13C5 PFNA 0.73450.7423 2.47 2.50 -1.1 50.0Ave

13C8 FOSA 0.98061.017 2.41 2.50 -3.6 50.0Ave

M2-8:2FTS 0.19740.2450 1.93 2.40 -19.4 50.0Ave

13C2 PFDA 0.57650.6290 2.29 2.50 -8.3 50.0Ave

d3-NMeFOSAA 0.32740.3356 2.44 2.50 -2.4 50.0Ave

13C2 PFUnA 0.46440.4846 2.40 2.50 -4.2 50.0Ave

d5-NEtFOSAA 0.32620.3261 2.50 2.50 0.0 50.0Ave

d-N-MeFOSA-M 0.27320.2938 2.32 2.50 -7.0 50.0Ave

13C2 PFDoA 0.48970.5394 2.27 2.50 -9.2 50.0Ave

d-N-EtFOSA-M 0.24660.2737 2.25 2.50 -9.9 50.0Ave

13C2-PFTeDA 0.54790.6284 2.18 2.50 -12.8 50.0Ave

13C2-PFHxDA 1.0981.040 2.64 2.50 5.6 50.0Ave
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199646

Start Date:

End Date: 12/12/2017  22:37

12/12/2017  21:34

CCV 320-199646/1 GeminiC18 3x100 3(mm)112/12/2017  21:34 2017.12.12LLB_0
02.d

MB 320-199444/1-A GeminiC18 3x100 3(mm)112/12/2017  21:42 2017.12.12LLB_0
03.d

LCS 320-199444/2-A GeminiC18 3x100 3(mm)112/12/2017  21:50 2017.12.12LLB_0
04.d

LCSD 320-199444/3-A GeminiC18 3x100 3(mm)112/12/2017  21:58 2017.12.12LLB_0
05.d

320-34072-1 GeminiC18 3x100 3(mm)112/12/2017  22:06 2017.12.12LLB_0
06.d

320-34072-2 GeminiC18 3x100 3(mm)112/12/2017  22:14 2017.12.12LLB_0
07.d

320-34072-3 GeminiC18 3x100 3(mm)112/12/2017  22:22 2017.12.12LLB_0
08.d

320-34072-4 GeminiC18 3x100 3(mm)112/12/2017  22:29 2017.12.12LLB_0
09.d

CCV 320-199646/9 GeminiC18 3x100 3(mm)112/12/2017  22:37 2017.12.12LLB_0
10.d

537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  21:34

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_002.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93770.9084 2.58 2.50 3.2 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1361.164 2.44 2.50 -2.4 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

81.7976.11 2.37 2.21 7.5 25.0AveID

4:2 FTS 0.44911.088 0.964 2.34 -58.7* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.98041.021 2.40 2.50 -4.0 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0091.039 2.43 2.50 -2.9 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0251.063 2.19 2.28 -3.6 25.0AveID

6:2FTS 1.5431.686 2.17 2.37 -8.5 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0251.067 2.40 2.50 -3.9 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3811.301 2.53 2.38 6.2 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0271.036 2.30 2.32 -0.9 25.0AveID

Perfluorononanoic acid 
(PFNA)

1.0180.9749 2.61 2.50 4.4 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.98890.9368 2.64 2.50 5.6 25.0AveID

8:2FTS 1.2571.235 2.44 2.40 1.8 25.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0130.9809 2.58 2.50 3.3 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0931.047 2.61 2.50 4.4 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63450.6323 2.42 2.41 0.3 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95380.9417 2.53 2.50 1.3 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.94260.9833 2.40 2.50 -4.1 25.0AveID

MeFOSA 0.97030.9545 2.54 2.50 1.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0000.9872 2.53 2.50 1.3 25.0AveID

N-EtFOSA-M 1.0391.050 2.47 2.50 -1.0 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0781.045 2.58 2.50 3.2 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.22900.2537 2.26 2.50 -9.8 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9406 2.74 2.50 9.7 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0520.9556 2.75 2.50 10.0 25.0AveID

13C4 PFBA 1.4211.489 2.39 2.50 -4.6 50.0Ave

13C5 PFPeA 0.86630.9288 2.33 2.50 -6.7 50.0Ave

13C3-PFBS 0.01740.0193 2.10 2.33 -9.7 50.0Ave

13C2 PFHxA 0.88490.9542 2.32 2.50 -7.3 50.0Ave

13C4-PFHpA 0.87230.9279 2.35 2.50 -6.0 50.0Ave
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  21:34

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_002.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1181.162 2.28 2.37 -3.7 50.0Ave

M2-6:2FTS 0.63610.3113 4.85 2.38 104.3* 50.0Ave

13C4 PFOA 1.0341.027 2.52 2.50 0.7 50.0Ave

13C4 PFOS 0.69870.7554 2.21 2.39 -7.5 50.0Ave

13C5 PFNA 0.68540.7423 2.31 2.50 -7.7 50.0Ave

13C8 FOSA 0.92761.017 2.28 2.50 -8.8 50.0Ave

M2-8:2FTS 0.19040.2450 1.86 2.40 -22.3 50.0Ave

13C2 PFDA 0.55680.6290 2.21 2.50 -11.5 50.0Ave

d3-NMeFOSAA 0.31260.3356 2.33 2.50 -6.9 50.0Ave

d5-NEtFOSAA 0.31470.3261 2.41 2.50 -3.5 50.0Ave

13C2 PFUnA 0.42880.4846 2.21 2.50 -11.5 50.0Ave

d-N-MeFOSA-M 0.27480.2938 2.34 2.50 -6.5 50.0Ave

13C2 PFDoA 0.47260.5394 2.19 2.50 -12.4 50.0Ave

d-N-EtFOSA-M 0.25060.2737 2.29 2.50 -8.4 50.0Ave

13C2-PFTeDA 0.55800.6284 2.22 2.50 -11.2 50.0Ave

13C2-PFHxDA 0.90411.040 2.17 2.50 -13.0 50.0Ave
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  22:37

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/9

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_010.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93460.9084 1.03 1.00 2.9 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1121.164 0.956 1.00 -4.4 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

80.3776.11 0.933 0.884 5.6 25.0AveID

4:2 FTS 0.49541.088 0.425 0.934 -54.5* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.98361.021 0.963 1.00 -3.7 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0531.039 1.01 1.00 1.4 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0371.063 0.887 0.910 -2.5 25.0AveID

6:2FTS 1.7471.686 0.982 0.948 3.6 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0511.067 0.985 1.00 -1.5 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3281.301 0.972 0.952 2.1 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.96750.9749 0.992 1.00 -0.8 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0171.036 0.911 0.928 -1.8 25.0AveID

8:2FTS 1.2741.235 0.989 0.958 3.2 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0180.9368 1.09 1.00 8.7 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.98030.9809 0.999 1.00 -0.0 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0681.047 1.02 1.00 2.0 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.61080.6323 0.931 0.964 -3.4 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.98940.9417 1.05 1.00 5.1 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.89030.9833 0.905 1.00 -9.5 25.0AveID

MeFOSA 1.0020.9545 1.05 1.00 5.0 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.9960.9872 1.01 1.00 0.9 25.0AveID

N-EtFOSA-M 1.0931.050 1.04 1.00 4.1 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0551.045 1.01 1.00 1.0 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.25470.2537 1.00 1.00 0.4 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.8830 1.01 1.00 1.5 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0050.9556 1.05 1.00 5.1 25.0AveID

13C4 PFBA 1.4171.489 2.38 2.50 -4.9 50.0Ave

13C5 PFPeA 0.85970.9288 2.31 2.50 -7.4 50.0Ave

13C3-PFBS 0.01770.0193 2.13 2.33 -8.5 50.0Ave

13C2 PFHxA 0.90480.9542 2.37 2.50 -5.2 50.0Ave

13C4-PFHpA 0.86800.9279 2.34 2.50 -6.5 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/12/2017  22:37

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199646/9

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.12LLB_010.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.0981.162 2.24 2.37 -5.4 50.0Ave

M2-6:2FTS 0.58420.3113 4.46 2.38 87.7* 50.0Ave

13C4 PFOA 1.0151.027 2.47 2.50 -1.2 50.0Ave

13C4 PFOS 0.71810.7554 2.27 2.39 -4.9 50.0Ave

13C5 PFNA 0.71610.7423 2.41 2.50 -3.5 50.0Ave

13C8 FOSA 0.94331.017 2.32 2.50 -7.3 50.0Ave

M2-8:2FTS 0.18860.2450 1.84 2.40 -23.0 50.0Ave

13C2 PFDA 0.57260.6290 2.28 2.50 -9.0 50.0Ave

d3-NMeFOSAA 0.32540.3356 2.42 2.50 -3.0 50.0Ave

d5-NEtFOSAA 0.31770.3261 2.44 2.50 -2.6 50.0Ave

13C2 PFUnA 0.45790.4846 2.36 2.50 -5.5 50.0Ave

d-N-MeFOSA-M 0.26590.2938 2.26 2.50 -9.5 50.0Ave

13C2 PFDoA 0.48140.5394 2.23 2.50 -10.8 50.0Ave

d-N-EtFOSA-M 0.23990.2737 2.19 2.50 -12.3 50.0Ave

13C2-PFTeDA 0.55490.6284 2.21 2.50 -11.7 50.0Ave

13C2-PFHxDA 1.0001.040 2.40 2.50 -3.8 50.0Ave

FORM VII 537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199709

Start Date:

End Date: 12/13/2017  10:42

12/13/2017  10:42

CCVL 320-199709/1 GeminiC18 3x100 3(mm)112/13/2017  10:42 2017.12.13LLA_0
01.d

537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  10:42

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199709/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_001.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.91890.9084 0.0506 0.0500 1.1 50.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1971.164 0.0514 0.0500 2.9 50.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

79.3376.11 0.0461 0.0442 4.2 50.0AveID

4:2 FTS 0.73211.088 0.314 0.467 -32.7 50.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0311.021 0.0505 0.0500 1.0 50.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0941.039 0.0526 0.0500 5.3 50.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.1311.063 0.0484 0.0455 6.3 50.0AveID

6:2FTS 1.6551.686 0.465 0.474 -1.8 50.0AveID

Perfluorooctanoic acid 
(PFOA)

1.1331.067 0.0531 0.0500 6.3 50.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.3821.301 0.0505 0.0476 6.2 50.0AveID

Perfluorononanoic acid 
(PFNA)

0.96160.9749 0.0493 0.0500 -1.4 50.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0671.036 0.0478 0.0464 2.9 50.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

0.98230.9368 0.0524 0.0500 4.9 50.0AveID

8:2FTS 1.2111.235 0.470 0.479 -1.9 50.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0230.9809 0.0521 0.0500 4.3 50.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0781.047 0.514 0.500 2.9 50.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.65970.6323 0.0503 0.0482 4.3 50.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.91440.9417 0.486 0.500 -2.9 50.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0250.9833 0.0521 0.0500 4.2 50.0AveID

MeFOSA 1.0160.9545 0.532 0.500 6.5 50.0AveID

Perfluorododecanoic acid 
(PFDoA)

1.0360.9872 0.0525 0.0500 5.0 50.0AveID

N-EtFOSA-M 1.0521.050 0.501 0.500 0.2 50.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0021.045 0.0479 0.0500 -4.1 50.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.25320.2537 0.0499 0.0500 -0.2 50.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

1.392 0.0575 0.0500 14.9 50.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0910.9556 0.0571 0.0500 14.2 50.0AveID

13C4 PFBA 1.4211.489 2.39 2.50 -4.6 50.0Ave

13C5 PFPeA 0.85940.9288 2.31 2.50 -7.5 50.0Ave

13C3-PFBS 0.01780.0193 2.14 2.33 -8.1 50.0Ave

13C2 PFHxA 0.91120.9542 2.39 2.50 -4.5 50.0Ave

13C4-PFHpA 0.87430.9279 2.36 2.50 -5.8 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  10:42

12/04/2017  15:48

12/04/2017  16:51

CCVL 320-199709/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_001.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.1101.162 2.26 2.37 -4.4 50.0Ave

M2-6:2FTS 0.34210.3113 2.61 2.38 9.9 50.0Ave

13C4 PFOA 1.0201.027 2.48 2.50 -0.7 50.0Ave

13C4 PFOS 0.69550.7554 2.20 2.39 -7.9 50.0Ave

13C5 PFNA 0.70300.7423 2.37 2.50 -5.3 50.0Ave

13C8 FOSA 0.91581.017 2.25 2.50 -10.0 50.0Ave

M2-8:2FTS 0.16660.2450 1.63 2.40 -32.0 50.0Ave

13C2 PFDA 0.56710.6290 2.25 2.50 -9.8 50.0Ave

d3-NMeFOSAA 0.29730.3356 2.22 2.50 -11.4 50.0Ave

d5-NEtFOSAA 0.32280.3261 2.47 2.50 -1.0 50.0Ave

13C2 PFUnA 0.41750.4846 2.15 2.50 -13.8 50.0Ave

d-N-MeFOSA-M 0.26020.2938 2.21 2.50 -11.4 50.0Ave

13C2 PFDoA 0.47680.5394 2.21 2.50 -11.6 50.0Ave

d-N-EtFOSA-M 0.23600.2737 2.16 2.50 -13.8 50.0Ave

13C2-PFTeDA 0.54450.6284 2.17 2.50 -13.4 50.0Ave

13C2-PFHxDA 0.98021.040 2.36 2.50 -5.7 50.0Ave

FORM VII 537 (modified)
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

LCMS ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Sacramento 320-34072-1

A8_N

199735

Start Date:

End Date: 12/13/2017  15:18

12/13/2017  15:03

CCV 320-199735/1 GeminiC18 3x100 3(mm)112/13/2017  15:03 2017.12.13LLA_0
24.d

320-34072-1 DL GeminiC18 3x100 3(mm)1012/13/2017  15:11 2017.12.13LLA_0
25.d

CCV 320-199735/3 GeminiC18 3x100 3(mm)112/13/2017  15:18 2017.12.13LLA_0
26.d

537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:03

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_024.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.93060.9084 1.02 1.00 2.4 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1391.164 0.979 1.00 -2.1 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.9276.11 0.893 0.884 1.1 25.0AveID

4:2 FTS 0.98831.088 0.849 0.934 -9.1 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

0.9991.021 0.979 1.00 -2.1 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0611.039 1.02 1.00 2.1 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

0.97541.063 0.835 0.910 -8.3 25.0AveID

6:2FTS 1.6351.686 0.919 0.948 -3.1 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0401.067 0.975 1.00 -2.5 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.4051.301 1.03 0.952 8.0 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0601.036 0.949 0.928 2.3 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.98590.9749 1.01 1.00 1.1 25.0AveID

8:2FTS 1.2481.235 0.969 0.958 1.1 25.0AveID

Perfluorodecanoic acid 
(PFDA)

1.0390.9809 1.06 1.00 5.9 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0240.9368 1.09 1.00 9.3 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.1101.047 1.06 1.00 6.0 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63480.6323 0.968 0.964 0.4 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95330.9417 1.01 1.00 1.2 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

1.0920.9833 1.11 1.00 11.0 25.0AveID

MeFOSA 1.0280.9545 1.08 1.00 7.7 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.9990.9872 1.01 1.00 1.2 25.0AveID

N-EtFOSA-M 1.0351.050 0.986 1.00 -1.4 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0731.045 1.03 1.00 2.7 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24630.2537 0.971 1.00 -2.9 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.8975 1.03 1.00 3.2 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0350.9556 1.08 1.00 8.3 25.0AveID

13C4 PFBA 1.5401.489 2.59 2.50 3.4 50.0Ave

13C5 PFPeA 0.95120.9288 2.56 2.50 2.4 50.0Ave

13C3-PFBS 0.02000.0193 2.41 2.33 3.6 50.0Ave

13C2 PFHxA 0.98900.9542 2.59 2.50 3.6 50.0Ave

13C4-PFHpA 0.96930.9279 2.61 2.50 4.5 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:03

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/1

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_024.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.2751.162 2.60 2.37 9.7 50.0Ave

M2-6:2FTS 0.33410.3113 2.55 2.38 7.3 50.0Ave

13C4 PFOA 1.0901.027 2.65 2.50 6.1 50.0Ave

13C4 PFOS 0.76830.7554 2.43 2.39 1.7 50.0Ave

13C5 PFNA 0.78720.7423 2.65 2.50 6.0 50.0Ave

M2-8:2FTS 0.19870.2450 1.94 2.40 -18.9 50.0Ave

13C2 PFDA 0.60620.6290 2.41 2.50 -3.6 50.0Ave

13C8 FOSA 1.0101.017 2.48 2.50 -0.7 50.0Ave

d3-NMeFOSAA 0.33140.3356 2.47 2.50 -1.2 50.0Ave

d5-NEtFOSAA 0.36740.3261 2.82 2.50 12.6 50.0Ave

13C2 PFUnA 0.49630.4846 2.56 2.50 2.4 50.0Ave

d-N-MeFOSA-M 0.28900.2938 2.46 2.50 -1.7 50.0Ave

13C2 PFDoA 0.48920.5394 2.27 2.50 -9.3 50.0Ave

d-N-EtFOSA-M 0.27190.2737 2.48 2.50 -0.6 50.0Ave

13C2-PFTeDA 0.60680.6284 2.41 2.50 -3.4 50.0Ave

13C2-PFHxDA 1.0131.040 2.44 2.50 -2.6 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:18

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/3

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_026.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

Perfluorobutanoic acid 
(PFBA)

0.94090.9084 2.59 2.50 3.6 25.0AveID

Perfluoropentanoic acid 
(PFPeA)

1.1251.164 2.42 2.50 -3.3 25.0AveID

Perfluorobutanesulfonic acid 
(PFBS)

76.1676.11 2.21 2.21 0.0 25.0AveID

4:2 FTS 0.72831.088 1.56 2.34 -33.0* 25.0AveID

Perfluorohexanoic acid 
(PFHxA)

1.0211.021 2.50 2.50 -0.0 25.0AveID

Perfluoroheptanoic acid 
(PFHpA)

1.0411.039 2.51 2.50 0.2 25.0AveID

Perfluorohexanesulfonic acid 
(PFHxS)

1.0521.063 2.25 2.28 -1.1 25.0AveID

6:2FTS 1.7231.686 2.42 2.37 2.2 25.0AveID

Perfluorooctanoic acid 
(PFOA)

1.0501.067 2.46 2.50 -1.6 25.0AveID

Perfluoroheptanesulfonic 
Acid (PFHpS)

1.4321.301 2.62 2.38 10.0 25.0AveID

Perfluorononanoic acid 
(PFNA)

0.9970.9749 2.56 2.50 2.3 25.0AveID

Perfluorooctanesulfonic acid 
(PFOS)

1.0761.036 2.41 2.32 3.9 25.0AveID

8:2FTS 1.2841.235 2.49 2.40 4.0 25.0AveID

Perfluorooctane Sulfonamide 
(FOSA)

1.0030.9368 2.68 2.50 7.0 25.0AveID

Perfluorodecanoic acid 
(PFDA)

0.96920.9809 2.47 2.50 -1.2 25.0AveID

N-methyl perfluorooctane 
sulfonamidoacetic acid 
(NMeFOSAA)

1.0611.047 2.53 2.50 1.3 25.0AveID

Perfluorodecanesulfonic acid 
(PFDS)

0.63650.6323 2.43 2.41 0.7 25.0AveID

N-ethyl perfluorooctane 
sulfonamidoacetic acid 
(NEtFOSAA)

0.95450.9417 2.53 2.50 1.4 25.0AveID

Perfluoroundecanoic acid 
(PFUnA)

0.95620.9833 2.43 2.50 -2.8 25.0AveID

MeFOSA 1.0160.9545 2.66 2.50 6.5 25.0AveID

Perfluorododecanoic acid 
(PFDoA)

0.99420.9872 2.52 2.50 0.7 25.0AveID

N-EtFOSA-M 1.0431.050 2.48 2.50 -0.7 25.0AveID

Perfluorotridecanoic Acid 
(PFTriA)

1.0181.045 2.44 2.50 -2.6 25.0AveID

Perfluorotetradecanoic acid 
(PFTeA)

0.24600.2537 2.42 2.50 -3.0 25.0AveID

Perfluoro-n-hexadecanoic 
acid (PFHxDA)

0.9062 2.64 2.50 5.7 25.0L2ID

Perfluoro-n-octadecanoic 
acid (PFODA)

1.0350.9556 2.71 2.50 8.3 25.0AveID

13C4 PFBA 1.4261.489 2.39 2.50 -4.3 50.0Ave

13C5 PFPeA 0.88840.9288 2.39 2.50 -4.4 50.0Ave

13C3-PFBS 0.01840.0193 2.22 2.33 -4.6 50.0Ave

13C2 PFHxA 0.88440.9542 2.32 2.50 -7.3 50.0Ave

13C4-PFHpA 0.88410.9279 2.38 2.50 -4.7 50.0Ave

FORM VII 537 (modified)
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

LCMS CONTINUING CALIBRATION DATA

3.00(mm)

320-34072-1

A8_N

12/13/2017  15:18

12/04/2017  15:48

12/04/2017  16:51

CCV 320-199735/3

GeminiC18 3x100

TestAmerica Sacramento

Lab File ID: 2017.12.13LLA_026.d Conc. Units: ng/mL

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE RRF RRF MIN RRF

18O2 PFHxS 1.0921.162 2.22 2.37 -6.0 50.0Ave

M2-6:2FTS 0.40090.3113 3.06 2.38 28.8 50.0Ave

13C4 PFOA 1.0131.027 2.47 2.50 -1.3 50.0Ave

13C4 PFOS 0.69570.7554 2.20 2.39 -7.9 50.0Ave

13C5 PFNA 0.70090.7423 2.36 2.50 -5.6 50.0Ave

M2-8:2FTS 0.18910.2450 1.85 2.40 -22.8 50.0Ave

13C8 FOSA 0.94391.017 2.32 2.50 -7.2 50.0Ave

13C2 PFDA 0.58690.6290 2.33 2.50 -6.7 50.0Ave

d3-NMeFOSAA 0.32650.3356 2.43 2.50 -2.7 50.0Ave

d5-NEtFOSAA 0.31620.3261 2.42 2.50 -3.0 50.0Ave

13C2 PFUnA 0.43950.4846 2.27 2.50 -9.3 50.0Ave

d-N-MeFOSA-M 0.26890.2938 2.29 2.50 -8.5 50.0Ave

13C2 PFDoA 0.49290.5394 2.28 2.50 -8.6 50.0Ave

d-N-EtFOSA-M 0.25380.2737 2.32 2.50 -7.3 50.0Ave

13C2-PFTeDA 0.52120.6284 2.07 2.50 -17.1 50.0Ave

13C2-PFHxDA 0.95971.040 2.31 2.50 -7.7 50.0Ave

FORM VII 537 (modified)
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Lab Name: Job No.:

SDG No.:

LCMS BATCH WORKSHEET

320-34072-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Branscum, Cassie

12/12/17  14:00

12/12/17  08:28199444

Batch Method:

TestAmerica Sacramento

3535

Lab Sample ID Client Sample ID Method Chain Basis GrossWeight TareWeight InitialAmount FinalAmount LCMPFC_ALL_SU 
00026

LCPFC-IS 00019

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

MB 320-199444/1

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

LCS 
320-199444/2

250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

LCSD 
320-199444/3

TP-PFC-024-TPI 277.20 g 28.43 g 248.8 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-1

TP-PFC-024-MID-C
ARBON

282.04 g 28.45 g 253.6 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-2

TP-PFC-024-TPE 278.30 g 28.33 g 250 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-3

TP-PFC-024-TPE-D 282.81 g 28.34 g 254.5 mL 10.0 mL 500 uL 500 uL3535, 537 
(modified)

T320-34072-A-4

Lab Sample ID Client Sample ID Method Chain Basis LCPFCSP 00117

3535, 537 
(modified)

MB 320-199444/1

500 uL3535, 537 
(modified)

LCS 
320-199444/2

500 uL3535, 537 
(modified)

LCSD 
320-199444/3

TP-PFC-024-TPI 3535, 537 
(modified)

T320-34072-A-1

TP-PFC-024-MID-C
ARBON

3535, 537 
(modified)

T320-34072-A-2

TP-PFC-024-TPE 3535, 537 
(modified)

T320-34072-A-3

TP-PFC-024-TPE-D 3535, 537 
(modified)

T320-34072-A-4

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

LCMS BATCH WORKSHEET

320-34072-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Branscum, Cassie

12/12/17  14:00

12/12/17  08:28199444

Batch Method:

TestAmerica Sacramento

3535

Batch Notes

Analyst ID - Aliquot Step CCB

Balance ID QA-078

Analyst ID - Final Volume Step CCB

H2O ID 12/4/17

Hexane ID 1095497

Internal Standard ID# 1106116

Manifold ID 8

Methanol ID 1105466

Sodium Hydroxide ID 1112059

Pipette ID I46370G

Analyst ID - Reagent Drop CCB

Analyst ID - IS Reagent Drop CCB

Analyst ID - IS Reagent Drop Witness KMK

Analyst ID - SU Reagent Drop CCB

Analyst ID - SU Reagent Drop Witness JNS

Solvent Lot # 1112027

Solvent Name 0.3%NH4OH/MeOH

SOP Number WS-LC-0025

SPE Cartridge Type WAX 500mg

Solid Phase Extraction Disk ID 003137011A

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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DODCMD_ID INSTALLATION_ID SDG SITE_NAME NORM_SITE_NAME LOCATION_NAME LOCATION_TYPE_DESC COORD_X COORD_Y CONTRACT_ID DO_CTO_NUMBER CONTR_NAME SAMPLE_NAME SAMPLE_MATRIX_DESC SAMPLE_TYPE_DESC COLLECT_DATE ANALYTICAL_METHOD ANALYTICAL_METHOD_GRP_DESC
MID_ATLANTIC BRUNSWICK_NAS 320‐34072‐1 SITE 00011 SITE 00011 TP‐PFC‐INFLUENT Monitoring well 3015831.52 384866.155 N6247016D9008 WE21 TETRA TECH, INC. TP‐PFC‐024‐TPI Ground water Normal (Regular) 7‐Dec‐17 537 Perfluoroalkyl Compounds
MID_ATLANTIC BRUNSWICK_NAS 320‐34072‐1 SITE 00011 SITE 00011 TP‐PFC‐EFFLUENT Monitoring well 3015831.52 384866.155 N6247016D9008 WE21 TETRA TECH, INC. TP‐PFC‐024‐TPE‐D Ground water Field duplicate 7‐Dec‐17 537 Perfluoroalkyl Compounds
MID_ATLANTIC BRUNSWICK_NAS 320‐34072‐1 SITE 00011 SITE 00011 TP‐PFC‐EFFLUENT Monitoring well 3015831.52 384866.155 N6247016D9008 WE21 TETRA TECH, INC. TP‐PFC‐024‐TPE Ground water Normal (Regular) 7‐Dec‐17 537 Perfluoroalkyl Compounds
MID_ATLANTIC BRUNSWICK_NAS 320‐34072‐1 SITE 00011 SITE 00011 TP‐PFC‐MIDPOINT Monitoring well 3015831.52 384866.155 N6247016D9008 WE21 TETRA TECH, INC. TP‐PFC‐024‐MID‐CARBON Ground water Normal (Regular) 7‐Dec‐17 537 Perfluoroalkyl Compounds
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