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Definitions/Glossary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Qualifiers

LCMS
Qualifier Qualifier Description
M Manual integrated compound.

u Undetected at the Limit of Detection.

J Estimated: The analyte was positively identified; the quantitation is an estimation
E Result exceeded calibration range.

D The reported value is from a dilution.

Glossary

Abbreviation 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
%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
Page 4 of 728



Job Narrative
320-38875-1

Receipt
The samples were received on 5/4/2018 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 7.1° C.

Receipt Exceptions

The following samples were received at the laboratory outside the required temperature criteria at 7.1C, but under method 537's
requiremtn that samples be received by the laboratoy at 10.0° C or less. TP-PFC-029-TPI (320-38875-1), TP-PFC-029-MIDCARBON
(320-38875-2), TP-PFC-029-TPE (320-38875-3) and TP-PFC-029-TPE-D (320-38875-4). The cooler was received with melted ice.

LCMS

Method(s) 537 (modified), EPA 537 (Mod), EPA 537(Mod): 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) EPA 537 (Mod): The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method
recommended limit for 13C4 PFOS and 1802 PFHxS: (320-38935-A-32-B MS). Matrix interference is suspected because these samples
were diluted due to high target analytes and the IDA recoveries in the analysis of the diluted extract were within method recommended
limits. Both sets of data have been reported. Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater
than 10:1, which is achieved for all IDA in the sample.

Method(s) EPA 537 (Mod): The concentration of several analytes associated with the following samples exceeded the instrument
calibration range: TP-PFC-029-TPI (320-38875-1). These analytes have been qualified; however, the peaks did not saturate the
instrument detector. The samples were diluted to bring the concentrations of these analytes within the instrument calibration range and
both sets of data have been reported.

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

Organic Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Detection Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Client Sample ID: TP-PFC-029-TPI Lab Sample ID: 320-38875-1
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 74 M 1.7 0.51 ng/L 1 EPA537 (Mod) Total/NA
Perfluoropentanoic acid (PFPeA) 200 M 1.7 0.37 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanoic acid (PFHxA) 360 EM 1.7 0.40 ng/L 1 EPA 537 (Mod) Total/NA
Perfluoroheptanoic acid (PFHpA) 76 M 1.7 0.52 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanoic acid (PFOA) 1500 E 1.7 0.46 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorononanoic acid (PFNA) 24 1.7 0.45 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorodecanoic acid (PFDA) 0.82 JM 1.7 0.41 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorobutanesulfonic acid (PFBS) 49 M 1.7 0.40 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 400 E 1.7 0.33 ng/L 1 EPA 537 (Mod) Total/NA
Perfluoroheptanesulfonic Acid 7.7 1.7 0.32 ng/L 1 EPA 537 (Mod) Total/NA
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) 330 E 3.4 0.95 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorobutanoic acid (PFBA) - DL 81 D 17 5.1 ng/L 10 EPA 537 (Mod) Total/NA
Perfluoropentanoic acid (PFPeA) - DL 200 D 17 3.7 ng/L 10 EPA 537 (Mod) Total/NA
Perfluorohexanoic acid (PFHxA) - DL 380 D 17 4.0 ng/L 10 EPA 537 (Mod) Total/NA
Perfluoroheptanoic acid (PFHpA) - DL 73 D 17 5.2 ng/L 10 EPA 537 (Mod) Total/NA
Perfluorooctanoic acid (PFOA) - DL 1700 D 17 4.6 ng/L 10 EPA 537 (Mod) Total/NA
Perfluorobutanesulfonic acid (PFBS) - 50 D 17 4.0 ng/lL 10 EPA 537 (Mod) Total/NA
DL

Perfluorohexanesulfonic acid (PFHxS) 410 D 17 3.3 ng/lL 10 EPA 537 (Mod)  Total/NA
-DL

Perfluoroheptanesulfonic Acid 87 JD 17 3.2 ng/L 10 EPA 537 (Mod) Total/NA
(PFHpS) - DL

Perfluorooctanesulfonic acid (PFOS) - 330 D 34 9.5 ng/L 10 EPA 537 (Mod) Total/NA

. DL

Client Sample ID: TP-PFC-029-MIDCARBON Lab Sample ID: 320-38875-2
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 1.7 0.50 ng/L 1 EPA537 (Mod) Total/NA
Perfluoropentanoic acid (PFPeA) 240 M 1.7 0.37 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanoic acid (PFHxA) 160 M 1.7 0.40 ng/L 1 EPA 537 (Mod) Total/NA
Perfluoroheptanoic acid (PFHpA) 6.8 1.7 0.52 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanoic acid (PFOA) 39 M 1.7 0.46 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorobutanesulfonic acid (PFBS) 5.5 1.7 0.39 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 25 1.7 0.32 ng/L 1 EPA 537 (Mod) Total/NA

Client Sample ID: TP-PFC-029-TPE Lab Sample ID: 320-38875-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 1.8 0.54 ng/L 1 EPA537 (Mod) Total/NA
Perfluoropentanoic acid (PFPeA) 190 M 1.8 0.39 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanoic acid (PFHxA) 78 1.8 0.43 ng/L 1 EPA 537 (Mod)  Total/NA
Perfluoroheptanoic acid (PFHpA) 13 J 1.8 0.56 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanoic acid (PFOA) 26 M 1.8 0.49 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorobutanesulfonic acid (PFBS) 14 J 1.8 0.42 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.68 J 1.8 0.35 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanesulfonic acid (PFOS) 26 JM 3.7 1.0 ng/L 1 EPA 537 (Mod) Total/NA

Client Sample ID: TP-PFC-029-TPE-D Lab Sample ID: 320-38875-4

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
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Detection Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Client Sample ID: TP-PFC-029-TPE-D (Continued) Lab Sample ID: 320-38875-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 1.9 0.56 ng/L 1 EPA537 (Mod) Total/NA
Perfluoropentanoic acid (PFPeA) 190 M 1.9 0.41 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanoic acid (PFHxA) 80 1.9 0.44 ng/L 1 EPA 537 (Mod) Total/NA
Perfluoroheptanoic acid (PFHpA) 2.0 1.9 0.58 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanoic acid (PFOA) 35 M 1.9 0.51 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorobutanesulfonic acid (PFBS) 2.2 1.9 0.44 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 7.0 1.9 0.36 ng/L 1 EPA 537 (Mod) Total/NA
Perfluorooctanesulfonic acid (PFOS) 9.2 3.8 1.0 ng/L 1 EPA 537 (Mod) Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
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Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1

Project/Site: Brunswick GWETS

Client Sample ID: TP-PFC-029-TPI
Date Collected: 05/03/18 09:20
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-1
Matrix: Water

7Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 74 M 1.7 0.51 ng/L ~ 05/16/18 14:51 05/28/18 07:39 1
Perfluoropentanoic acid (PFPeA) 200 M 1.7 0.37 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorohexanoic acid (PFHxA) 360 EM 1.7 0.40 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluoroheptanoic acid (PFHpA) 76 M 1.7 0.52 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorooctanoic acid (PFOA) 1500 E 1.7 0.46 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorononanoic acid (PFNA) 24 1.7 0.45 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorodecanoic acid (PFDA) 0.82 JM 1.7 0.41 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluoroundecanoic acid (PFUnA) 13 UM 1.7 0.62 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorododecanoic acid (PFDoA) 13 U 1.7 0.45 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorotridecanoic Acid (PFTriA) 26 U 3.4 0.65 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorotetradecanoic acid (PFTeA) 26 U 3.4 0.71 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorobutanesulfonic acid 49 M 1.7 0.40 ng/L 05/16/18 14:51 05/28/18 07:39 1
(PFBS)

Perfluorohexanesulfonic acid 400 E 1.7 0.33 ng/L 05/16/18 14:51 05/28/18 07:39 1
(PFHxS)

Perfluoroheptanesulfonic Acid 7.7 1.7 0.32 ng/L 05/16/18 14:51 05/28/18 07:39 1
(PFHpS)

Perfluorooctanesulfonic acid 330 E 34 0.95 ng/L 05/16/18 14:51 05/28/18 07:39 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) 13 U 1.7 0.48 ng/L 05/16/18 14:51 05/28/18 07:39 1
Perfluorooctane Sulfonamide (FOSA) 26 UM 34 1.1 ng/lL 05/16/18 14:51 05/28/18 07:39 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 81 50-150 05/16/18 14:51 05/28/18 07:39 1
13C4 PFBA 83 50-150 05/16/18 14:51 05/28/18 07:39 1
13C5 PFPeA 97 50-150 05/16/18 14:51 05/28/18 07:39 1
13C2 PFHxXA 95 50-150 05/16/18 14:51 05/28/18 07:39 1
13C4-PFHpA 91 50-150 05/16/18 14:51 05/28/18 07:39 1
13C4 PFOA 85 50-150 05/16/18 14:51 05/28/18 07:39 1
13C5 PFNA 102 50-150 05/16/18 14:51 05/28/18 07:39 1
13C2 PFDA 96 50-150 05/16/18 14:51 05/28/18 07:39 1
13C2 PFUnA 101 50-150 05/16/18 14:51 05/28/18 07:39 1
13C2 PFDoA 89 50-150 05/16/18 14:51 05/28/18 07:39 1
1802 PFHxS 89 50-150 05/16/18 14:51 05/28/18 07:39 1
13C2-PFTeDA 79 50-150 05/16/18 14:51 05/28/18 07:39 1
13C4 PFOS 87 50-150 05/16/18 14:51 05/28/18 07:39 1
13C3-PFBS 95 50-150 05/16/18 14:51 05/28/18 07:39 1
Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 - DL

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 81 D 17 5.1 ng/L ~ 05/16/18 14:51 05/29/18 00:09 10
Perfluoropentanoic acid (PFPeA) 200 D 17 3.7 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorohexanoic acid (PFHxA) 380 D 17 4.0 ng/lL 05/16/18 14:51 05/29/18 00:09 10
Perfluoroheptanoic acid (PFHpA) 73 D 17 5.2 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorooctanoic acid (PFOA) 1700 D 17 4.6 ng/lL 05/16/18 14:51 05/29/18 00:09 10
Perfluorononanoic acid (PFNA) 13 U 17 4.5 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorodecanoic acid (PFDA) 86 U 17 4.1 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluoroundecanoic acid (PFUnA) 13 U 17 6.2 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorododecanoic acid (PFDoA) 13 U 17 4.5 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorotridecanoic Acid (PFTriA) 26 U 34 6.5 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorotetradecanoic acid (PFTeA) 26 U 34 7.1 ng/L 05/16/18 14:51 05/29/18 00:09 10
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Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1

Project/Site: Brunswick GWETS

Client Sample ID: TP-PFC-029-TPI
Date Collected: 05/03/18 09:20
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-1
Matrix: Water

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 - DL (Continued)

Page 9 of 728

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 50 D 17 4.0 ng/L ~ 05/16/18 14:51 05/29/18 00:09 10
(PFBS)
Perfluorohexanesulfonic acid 410 D 17 3.3 ng/L 05/16/18 14:51 05/29/18 00:09 10
(PFHxS)
Perfluoroheptanesulfonic Acid 87 JD 17 3.2 ng/L 05/16/18 14:51 05/29/18 00:09 10
(PFHpS)
Perfluorooctanesulfonic acid 330 D 34 9.5 ng/L 05/16/18 14:51 05/29/18 00:09 10
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 13 U 17 4.8 ng/L 05/16/18 14:51 05/29/18 00:09 10
Perfluorooctane Sulfonamide (FOSA) 26 U 34 11 ng/L 05/16/18 14:51 05/29/18 00:09 10
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 73 50 - 150 05/16/18 14:51 05/29/18 00:09 10
13C4 PFBA 78 50- 150 05/16/18 14:51 05/29/18 00:09 10
13C5 PFPeA 84 50- 150 05/16/18 14:51 05/29/18 00:09 10
13C2 PFHxA 81 50 - 150 05/16/18 14:51 05/29/18 00:09 10
13C4-PFHpA 81 50 - 150 05/16/18 14:51 05/29/18 00:09 10
13C4 PFOA 87 50 - 150 05/16/18 14:51 05/29/18 00:09 10
13C5 PFNA 86 50-150 05/16/18 14:51 05/29/18 00:09 10
13C2 PFDA 83 50-150 05/16/18 14:51 05/29/18 00:09 10
13C2 PFUnA 90 50-150 05/16/18 14:51 05/29/18 00:09 10
13C2 PFDoA 87 50-150 05/16/18 14:51 05/29/18 00:09 10
1802 PFHxS 80 50-150 05/16/18 14:51 05/29/18 00:09 10
13C2-PFTeDA 69 50-150 05/16/18 14:51 05/29/18 00:09 10
13C4 PFOS 75 50-150 05/16/18 14:51 05/29/18 00:09 10
13C3-PFBS 76 50-150 05/16/18 14:51 05/29/18 00:09 10
Client Sample ID: TP-PFC-029-MIDCARBON Lab Sample ID: 320-38875-2
Date Collected: 05/03/18 09:25 Matrix: Water
Date Received: 05/04/18 09:30
Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 1.7 0.50 ng/L ~ 05/16/18 14:51 05/28/18 07:47 1
Perfluoropentanoic acid (PFPeA) 240 M 1.7 0.37 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorohexanoic acid (PFHxA) 160 M 1.7 0.40 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluoroheptanoic acid (PFHpA) 6.8 1.7 0.52 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorooctanoic acid (PFOA) 39 M 1.7 0.46 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorononanoic acid (PFNA) 1.3 U 1.7 0.44 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorodecanoic acid (PFDA) 0.85 U 1.7 0.41 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluoroundecanoic acid (PFUnA) 13 U 1.7 0.61 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorododecanoic acid (PFDoA) 13 U 1.7 0.44 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorotridecanoic Acid (PFTriA) 26 U 3.4 0.65 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorotetradecanoic acid (PFTeA) 26 U 3.4 0.71 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorobutanesulfonic acid 5.5 1.7 0.39 ng/L 05/16/18 14:51 05/28/18 07:47 1
(PFBS)
Perfluorohexanesulfonic acid 2.5 1.7 0.32 ng/L 05/16/18 14:51 05/28/18 07:47 1
(PFHxS)
Perfluoroheptanesulfonic Acid 0.85 U 1.7 0.32 ng/L 05/16/18 14:51 05/28/18 07:47 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) 26 UM 3.4 0.94 ng/L 05/16/18 14:51 05/28/18 07:47 1
Perfluorodecanesulfonic acid (PFDS) 13 U 1.7 0.48 ng/L 05/16/18 14:51 05/28/18 07:47 1
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: Brunswick GWETS

TestAmerica Job ID: 320-38875-1

Client Sample ID: TP-PFC-029-MIDCARBON
Date Collected: 05/03/18 09:25
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-2
Matrix: Water

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 (Continued)

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctane Sulfonamide (FOSA) 26 U 3.4 1.1 ng/L ~ 05/16/18 14:51 05/28/18 07:47 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 67 50-150 05/16/18 14:51 05/28/18 07:47 1
13C4 PFBA 73 50-150 05/16/18 14:51 05/28/18 07:47 1
13C5 PFPeA 76 50-150 05/16/18 14:51 05/28/18 07:47 1
13C2 PFHxXA 78 50-150 05/16/18 14:51 05/28/18 07:47 1
13C4-PFHpA 75 50-150 05/16/18 14:51 05/28/18 07:47 1
13C4 PFOA 78 50-150 05/16/18 14:51 05/28/18 07:47 1
13C5 PFNA 82 50 - 150 05/16/18 14:51 05/28/18 07:47 1
13C2 PFDA 77 50 - 150 05/16/18 14:51 05/28/18 07:47 1
13C2 PFUnA 74 50 - 150 05/16/18 14:51 05/28/18 07:47 1
13C2 PFDoA 66 50-150 05/16/18 14:51 05/28/18 07:47 1
1802 PFHxS 77 50-150 05/16/18 14:51 05/28/18 07:47 1
13C2-PFTeDA 60 50-150 05/16/18 14:51 05/28/18 07:47 1
13C4 PFOS 73 50-150 05/16/18 14:51 05/28/18 07:47 1
13C3-PFBS 72 50-150 05/16/18 14:51 05/28/18 07:47 1
Client Sample ID: TP-PFC-029-TPE Lab Sample ID: 320-38875-3
Date Collected: 05/03/18 09:30 Matrix: Water
Date Received: 05/04/18 09:30
Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 1.8 0.54 ng/L ~ 05/16/18 14:51 05/28/18 07:55 1
Perfluoropentanoic acid (PFPeA) 190 M 1.8 0.39 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorohexanoic acid (PFHxA) 78 1.8 0.43 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluoroheptanoic acid (PFHpA) 13 J 1.8 0.56 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorooctanoic acid (PFOA) 26 M 1.8 0.49 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorononanoic acid (PFNA) 14 U 1.8 0.48 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorodecanoic acid (PFDA) 092 U 1.8 0.44 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluoroundecanoic acid (PFUnA) 14 U 1.8 0.66 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorododecanoic acid (PFDoA) 14 U 1.8 0.48 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorotridecanoic Acid (PFTriA) 27 U 3.7 0.70 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorotetradecanoic acid (PFTeA) 27 U 3.7 0.76 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorobutanesulfonic acid 14 J 1.8 0.42 ng/L 05/16/18 14:51 05/28/18 07:55 1
(PFBS)
Perfluorohexanesulfonic acid 0.68 J 1.8 0.35 ng/L 05/16/18 14:51 05/28/18 07:55 1
(PFHxS)
Perfluoroheptanesulfonic Acid 092 U 1.8 0.34 ng/L 05/16/18 14:51 05/28/18 07:55 1
(PFHpS)
Perfluorooctanesulfonic acid 26 JM 3.7 1.0 ng/L 05/16/18 14:51 05/28/18 07:55 1
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 14 U 1.8 0.51 ng/L 05/16/18 14:51 05/28/18 07:55 1
Perfluorooctane Sulfonamide (FOSA) 27 U 3.7 1.2 ng/L 05/16/18 14:51 05/28/18 07:55 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 64 50-150 05/16/18 14:51 05/28/18 07:55 1
13C4 PFBA 72 50 - 150 05/16/18 14:51 05/28/18 07:55 1
13C5 PFPeA 76 50 - 150 05/16/18 14:51 05/28/18 07:55 1
13C2 PFHXA 74 50-150 05/16/18 14:51 05/28/18 07:55 1
13C4-PFHpA 74 50-150 05/16/18 14:51 05/28/18 07:55 1
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Client Sample Results

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1

Project/Site: Brunswick GWETS

Client Sample ID: TP-PFC-029-TPE
Date Collected: 05/03/18 09:30
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-3
Matrix: Water

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 (Continued)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 79 50-150 05/16/18 14:51 05/28/18 07:55 1
13C5 PFNA 81 50-150 05/16/18 14:51 05/28/18 07:55 1
13C2 PFDA 72 50-150 05/16/18 14:51 05/28/18 07:55 1
13C2 PFUnA 78 50-150 05/16/18 14:51 05/28/18 07:55 1
13C2 PFDoA 69 50-150 05/16/18 14:51 05/28/18 07:55 1
1802 PFHxS 73 50-150 05/16/18 14:51 05/28/18 07:55 1
13C2-PFTeDA 60 50-150 05/16/18 14:51 05/28/18 07:55 1
13C4 PFOS 73 50-150 05/16/18 14:51 05/28/18 07:55 1
13C3-PFBS 72 50-150 05/16/18 14:51 05/28/18 07:55 1

Client Sample ID: TP-PFC-029-TPE-D

Date Collected: 05/03/18 00:00
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-4
Matrix: Water

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 1.9 0.56 ng/L ~ 05/16/18 14:51 05/28/18 08:02 1
Perfluoropentanoic acid (PFPeA) 190 M 1.9 0.41 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorohexanoic acid (PFHxA) 80 1.9 0.44 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluoroheptanoic acid (PFHpA) 2.0 1.9 0.58 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorooctanoic acid (PFOA) 35 M 1.9 0.51 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorononanoic acid (PFNA) 14 U 1.9 0.49 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorodecanoic acid (PFDA) 0.95 U 1.9 0.45 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluoroundecanoic acid (PFUnA) 14 U 1.9 0.68 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorododecanoic acid (PFDoA) 14 U 1.9 0.49 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorotridecanoic Acid (PFTriA) 28 U 3.8 0.72 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorotetradecanoic acid (PFTeA) 28 U 3.8 0.79 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorobutanesulfonic acid 2.2 1.9 0.44 ng/L 05/16/18 14:51 05/28/18 08:02 1
(PFBS)

Perfluorohexanesulfonic acid 7.0 1.9 0.36 ng/L 05/16/18 14:51 05/28/18 08:02 1
(PFHxS)

Perfluoroheptanesulfonic Acid 0.95 UM 1.9 0.35 ng/L 05/16/18 14:51 05/28/18 08:02 1
(PFHpS)

Perfluorooctanesulfonic acid 9.2 3.8 1.0 ng/L 05/16/18 14:51 05/28/18 08:02 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) 14 U 1.9 0.53 ng/L 05/16/18 14:51 05/28/18 08:02 1
Perfluorooctane Sulfonamide (FOSA) 28 U 3.8 1.2 ng/lL 05/16/18 14:51 05/28/18 08:02 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 67 50-150 05/16/18 14:51 05/28/18 08:02 1
13C4 PFBA 75 50-150 05/16/18 14:51 05/28/18 08:02 1
13C5 PFPeA 80 50-150 05/16/18 14:51 05/28/18 08:02 1
13C2 PFHxXA 76 50-150 05/16/18 14:51 05/28/18 08:02 1
13C4-PFHpA 78 50-150 05/16/18 14:51 05/28/18 08:02 1
13C4 PFOA 84 50-150 05/16/18 14:51 05/28/18 08:02 1
13C5 PFNA 91 50-150 05/16/18 14:51 05/28/18 08:02 1
13C2 PFDA 79 50-150 05/16/18 14:51 05/28/18 08:02 1
13C2 PFUnA 86 50-150 05/16/18 14:51 05/28/18 08:02 1
13C2 PFDoA 76 50 - 150 05/16/18 14:51 05/28/18 08:02 1
1802 PFHxS 78 50 - 150 05/16/18 14:51 05/28/18 08:02 1
13C2-PFTeDA 70 50 - 150 05/16/18 14:51 05/28/18 08:02 1
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Client Sample Results
Client: Tetra Tech, Inc.
Project/Site: Brunswick GWETS

TestAmerica Job ID: 320-38875-1

Client Sample ID: TP-PFC-029-TPE-D
Date Collected: 05/03/18 00:00
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-4
Matrix: Water

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 (Continued)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOS 78 50-150
13C3-PFBS 78 50-150
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Prepared Analyzed Dil Fac
05/16/18 14:51 05/28/18 08:02 1
05/16/18 14:51 05/28/18 08:02 1
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Default Detection Limits

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15

Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 2.0 0.46 ng/L EPA 537 (Mod)
Perfluorobutanoic acid (PFBA) 2.0 0.59 ng/L EPA 537 (Mod)
Perfluorodecanesulfonic acid (PFDS) 2.0 0.56 ng/L EPA 537 (Mod)
Perfluorodecanoic acid (PFDA) 2.0 0.48 ng/L EPA 537 (Mod)
Perfluorododecanoic acid (PFDoA) 2.0 0.52 ng/L EPA 537 (Mod)
Perfluoroheptanesulfonic Acid (PFHpS) 2.0 0.37 ng/L EPA 537 (Mod)
Perfluoroheptanoic acid (PFHpA) 2.0 0.61 ng/L EPA 537 (Mod)
Perfluorohexanesulfonic acid (PFHxS) 2.0 0.38 ng/L EPA 537 (Mod)
Perfluorohexanoic acid (PFHxA) 2.0 0.47 ng/L EPA 537 (Mod)
Perfluorononanoic acid (PFNA) 2.0 0.52 ng/L EPA 537 (Mod)
Perfluorooctane Sulfonamide (FOSA) 4.0 1.3 ng/lL EPA 537 (Mod)
Perfluorooctanesulfonic acid (PFOS) 4.0 1.1  ng/lL EPA 537 (Mod)
Perfluorooctanoic acid (PFOA) 2.0 0.54 ng/L EPA 537 (Mod)
Perfluoropentanoic acid (PFPeA) 2.0 0.43 ng/L EPA 537 (Mod)
Perfluorotetradecanoic acid (PFTeA) 4.0 0.83 ng/L EPA 537 (Mod)
Perfluorotridecanoic Acid (PFTriA) 4.0 0.76 ng/L EPA 537 (Mod)
Perfluoroundecanoic acid (PFUnA) 2.0 0.72 ng/L EPA 537 (Mod)

TestAmerica Sacramento
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Isotope Dilution Summary

Client: Tetra Tech, Inc.
Project/Site: Brunswick GWETS

TestAmerica Job ID: 320-38875-1

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15
Matrix: Water

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
PFOSA PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA

Lab Sample ID Client Sample ID (50-150)  (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)
320-38875-1 TP-PFC-029-TPI 81 83 97 95 91 85 102 9%
320-38875-1 - DL TP-PFC-029-TPI 73 78 84 81 81 87 86 83
320-38875-2 TP-PFC-029-MIDCARBON 67 73 76 78 75 78 82 77
320-38875-3 TP-PFC-029-TPE 64 72 76 74 74 79 81 72
320-38875-4 TP-PFC-029-TPE-D 67 75 80 76 78 84 91 79
LCS 320-223615/2-A Lab Control Sample 69 80 87 86 85 90 90 86
MB 320-223615/1-A Method Blank 71 79 85 85 84 93 94 86

Percent Isotope Dilution Recovery (Acceptance Limits)
PFUnA PFDoA PFHxS PFTDA PFOS 3C3-PFB!

Lab Sample ID Client Sample ID (50-150)  (50-150) (50-150) (50-150) (50-150) (50-150)
320-38875-1 TP-PFC-029-TPI 101 89 89 79 87 95
320-38875-1 - DL TP-PFC-029-TP! 90 87 80 69 75 76
320-38875-2 TP-PFC-029-MIDCARBON 74 66 77 60 73 72
320-38875-3 TP-PFC-029-TPE 78 69 73 60 73 72
320-38875-4 TP-PFC-029-TPE-D 86 76 78 70 78 78
LCS 320-223615/2-A Lab Control Sample 94 82 80 82 86 78
MB 320-223615/1-A Method Blank 90 85 85 84 81 80

Surrogate Legend
PFOSA = 13C8 FOSA
PFBA = 13C4 PFBA
PFPeA = 13C5 PFPeA
PFHxXA = 13C2 PFHxA
PFHpA = 13C4-PFHpA
PFOA = 13C4 PFOA
PFNA = 13C5 PFNA
PFDA = 13C2 PFDA
PFUNA = 13C2 PFUnA
PFDoA = 13C2 PFDoA
PFHxS = 1802 PFHxS
PFTDA = 13C2-PFTeDA
PFOS = 13C4 PFOS
13C3-PFBS = 13C3-PFBS

TestAmerica Sacramento
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Client: Tetra Tech, Inc.
Project/Site: Brunswick GWETS

QC Sample Results

TestAmerica Job ID: 320-38875-1

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15

Matrix: Water
Analysis Batch: 225818

7Lab Sample ID: MB 320-223615/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 223615

(PFUNRA)
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MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 15 U 2.0 0.59 ng/L ~ 05/16/18 14:51 05/28/18 07:23 1
Perfluoropentanoic acid (PFPeA) 1.0 U 2.0 0.43 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorohexanoic acid (PFHxA) 1.0 U 2.0 0.47 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluoroheptanoic acid (PFHpA) 15 U 2.0 0.61 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorooctanoic acid (PFOA) 15 UM 2.0 0.54 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorononanoic acid (PFNA) 15 U 2.0 0.52 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorodecanoic acid (PFDA) 1.0 U 2.0 0.48 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluoroundecanoic acid (PFUnA) 15 U 2.0 0.72 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorododecanoic acid (PFDoA) 15 U 2.0 0.52 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorotridecanoic Acid (PFTriA) 3.0 U 4.0 0.76 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorotetradecanoic acid (PFTeA) 3.0 U 4.0 0.83 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorobutanesulfonic acid (PFBS) 10 U 2.0 0.46 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 2.0 0.38 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluoroheptanesulfonic Acid 1.0 U 2.0 0.37 ng/L 05/16/18 14:51 05/28/18 07:23 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) 30 U 4.0 1.1 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorodecanesulfonic acid (PFDS) 1.5 U 2.0 0.56 ng/L 05/16/18 14:51 05/28/18 07:23 1
Perfluorooctane Sulfonamide (FOSA) 30 U 4.0 1.3 ng/L 05/16/18 14:51 05/28/18 07:23 1

mMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 71 50-150 05/16/18 14:51 05/28/18 07:23 1
13C4 PFBA 79 50-150 05/16/18 14:51 05/28/18 07:23 1
13C5 PFPeA 85 50-150 05/16/18 14:51 05/28/18 07:23 1
13C2 PFHxXA 85 50- 150 05/16/18 14:51 05/28/18 07:23 1
13C4-PFHpA 84 50- 150 05/16/18 14:51 05/28/18 07:23 1
13C4 PFOA 93 50- 150 05/16/18 14:51 05/28/18 07:23 1
13C5 PFNA 94 50 - 150 05/16/18 14:51 05/28/18 07:23 1
13C2 PFDA 86 50 - 150 05/16/18 14:51 05/28/18 07:23 1
13C2 PFUnA 90 50 - 150 05/16/18 14:51 05/28/18 07:23 1
13C2 PFDoA 85 50-150 05/16/18 14:51 05/28/18 07:23 1
1802 PFHxS 85 50-150 05/16/18 14:51 05/28/18 07:23 1
13C2-PFTeDA 84 50-150 05/16/18 14:51 05/28/18 07:23 1
13C4 PFOS 81 50-150 05/16/18 14:51 05/28/18 07:23 1
13C3-PFBS 80 50-150 05/16/18 14:51 05/28/18 07:23 1
Lab Sample ID: LCS 320-223615/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 225818 Prep Batch: 223615

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 40.0 41.6 ng/L B 104 83-118
Perfluoropentanoic acid (PFPeA) 40.0 36.7 ng/L 92 83-108
Perfluorohexanoic acid (PFHxA) 40.0 39.4 ng/L 98 83-109
Perfluoroheptanoic acid (PFHpA) 40.0 39.6 ng/L 99 80-113
Perfluorooctanoic acid (PFOA) 40.0 35.7 ng/L 89 80-107
Perfluorononanoic acid (PFNA) 40.0 37.6 ng/L 94 83-113
Perfluorodecanoic acid (PFDA) 40.0 42.6 ng/L 107 85-113
Perfluoroundecanoic acid 40.0 36.2 ng/L 91 76-105
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QC Sample Results

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Method: EPA 537 (Mod) - PFAS for QSM 5.1, Table B-15 (Continued)

Lab Sample ID: LCS 320-223615/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 225818 Prep Batch: 223615
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorododecanoic acid 40.0 40.9 ng/L B 102 87-116
(PFDOA)
Perfluorotridecanoic Acid 40.0 39.3 ng/L 98 75-.129
(PFTriA)
Perfluorotetradecanoic acid 40.0 36.7 ng/L 92 82-115
(PFTeA)
Perfluorobutanesulfonic acid 354 36.3 ng/L 103 87-120
(PFBS)
Perfluorohexanesulfonic acid 36.4 35.0 ng/L 96 81-106
(PFHxXS)
Perfluoroheptanesulfonic Acid 38.1 34.4 ng/L 90 80-117
(PFHpS)
Perfluorooctanesulfonic acid 37.1 33.5 ng/L 90 82-112
(PFOS)
Perfluorodecanesulfonic acid 38.6 35.3 ng/L 91 81-114
(PFDS)
Perfluorooctane Sulfonamide 40.0 40.5 ng/L 101 85-114
(FOSA)

LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 69 50-150
13C4 PFBA 80 50-150
13C5 PFPeA 87 50-150
13C2 PFHxA 86 50-150
13C4-PFHpA 85 50-150
13C4 PFOA 90 50-150
13C5 PFNA 90 50-150
13C2 PFDA 86 50-150
13C2 PFUnA 94 50-150
13C2 PFDoA 82 50-150
1802 PFHxS 80 50-150
13C2-PFTeDA 82 50-150
13C4 PFOS 86 50-150
13C3-PFBS 78 50-150

TestAmerica Sacramento
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QC Association Summary

Client: Tetra Tech, Inc.
Project/Site: Brunswick GWETS

TestAmerica Job ID: 320-38875-1

LCMS
Prep Batch: 223615
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-38875-1 TP-PFC-029-TPI Total/NA Water 3535
320-38875-1 - DL TP-PFC-029-TPI Total/NA Water 3535
320-38875-2 TP-PFC-029-MIDCARBON Total/NA Water 3535
320-38875-3 TP-PFC-029-TPE Total/NA Water 3535
320-38875-4 TP-PFC-029-TPE-D Total/NA Water 3535
MB 320-223615/1-A Method Blank Total/NA Water 3535
LCS 320-223615/2-A Lab Control Sample Total/NA Water 3535
Analysis Batch: 225818
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-38875-1 TP-PFC-029-TPI Total/NA Water EPA 537 (Mod) 223615
320-38875-2 TP-PFC-029-MIDCARBON Total/NA Water EPA 537 (Mod) 223615
320-38875-3 TP-PFC-029-TPE Total/NA Water EPA 537 (Mod) 223615
320-38875-4 TP-PFC-029-TPE-D Total/NA Water EPA 537 (Mod) 223615
MB 320-223615/1-A Method Blank Total/NA Water EPA 537 (Mod) 223615
LCS 320-223615/2-A Lab Control Sample Total/NA Water EPA 537 (Mod) 223615
Analysis Batch: 225884
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-38875-1 - DL TP-PFC-029-TPI Total/NA Water EPA 537 (Mod) 223615
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Client: Tetra Tech, Inc.

Project/Site: Brunswick GWETS

Lab Chronicle

TestAmerica Job ID: 320-38875-1

Client Sample ID: TP-PFC-029-TPI
Date Collected: 05/03/18 09:20
Date Received: 05/04/18 09:30

Lab Sample ID: 320-38875-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 223615 05/16/18 14:51 AME TAL SAC
Total/NA Analysis EPA 537 (Mod) 1 225818 05/28/18 07:39 D1R TAL SAC
Total/NA Prep 3535 DL 223615 05/16/18 14:51 AME TAL SAC
Total/NA Analysis EPA 537 (Mod) DL 10 225884 05/29/18 00:09 D1R TAL SAC
Client Sample ID: TP-PFC-029-MIDCARBON Lab Sample ID: 320-38875-2
Date Collected: 05/03/18 09:25 Matrix: Water
Date Received: 05/04/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 223615 05/16/18 14:51 AME TAL SAC
Total/NA Analysis EPA 537 (Mod) 1 225818 05/28/18 07:47 D1R TAL SAC
Client Sample ID: TP-PFC-029-TPE Lab Sample ID: 320-38875-3
Date Collected: 05/03/18 09:30 Matrix: Water
Date Received: 05/04/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 223615 05/16/18 14:51 AME TAL SAC
Total/NA Analysis EPA 537 (Mod) 1 225818 05/28/18 07:55 D1R TAL SAC
Client Sample ID: TP-PFC-029-TPE-D Lab Sample ID: 320-38875-4
Date Collected: 05/03/18 00:00 Matrix: Water
Date Received: 05/04/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 223615 05/16/18 14:51 AME TAL SAC
Total/NA Analysis EPA 537 (Mod) 1 225818 05/28/18 08:02 D1R TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Laboratory: TestAmerica Sacramento
The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Oregon NELAP 10 4040 01-29-19

TestAmerica Sacramento
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Method Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Method Method Description Protocol Laboratory
EPA 537 (Mod) PFAS for QSM 5.1, Table B-15 DOD 5.1 TAL SAC
3535 Solid-Phase Extraction (SPE) SW846 TAL SAC

Protocol References:
DOD 5.1 = Department of Defense Quality Systems Manual V5.1
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

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
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-38875-1
Project/Site: Brunswick GWETS

Lab Sample ID Client Sample ID Matrix Collected Received

320-38875-1 TP-PFC-029-TPI Water 05/03/18 09:20 05/04/18 09:30
320-38875-2 TP-PFC-029-MIDCARBON Water 05/03/18 09:25 05/04/18 09:30
320-38875-3 TP-PFC-029-TPE Water 05/03/18 09:30 05/04/18 09:30
320-38875-4 TP-PFC-029-TPE-D Water 05/03/18 00:00 05/04/18 09:30

TestAmerica Sacramento
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Lab Name: TestAmerica Sacramento

Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

320-38875-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: IC 320-223413/2

223413

Client Sample ID:

Date Analyzed: 05/15/18 15:13 Lab File ID: 2017.05.15LLB_ICAL 002.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanoic acid (PFHxA) 2.05 | Peak assignment corrected westendor | 05/15/18 16:30
fc
Perfluorononanoic acid (PFNA) 3.11 | Split Peak westendor | 05/15/18 16:30
fc
Lab Sample ID: IC 320-223413/3 Client Sample ID:
Date Analyzed: 05/15/18 15:21 Lab File ID: 2017.05.15LLB ICAL 003.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.46 | Baseline westendor | 05/15/18 16:30
fc
Perfluoropentanoic acid (PFPeA) 1.75 | Baseline westendor | 05/15/18 16:31
fc
Perfluorohexanoic acid (PFHxA) 2.04 | Baseline westendor | 05/15/18 16:31
fc
Perfluorooctanesulfonic acid 3.11 | Baseline westendor | 05/15/18 16:31
(PFOS) fc
Lab Sample ID: ICB 320-223413/12 Client Sample ID:
Date Analyzed: 05/15/18 17:15 Lab File ID: 2018.05.15LLCC_ICAL 009.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPel) 1.75 | Baseline hannigana | 05/16/18 08:05
Perfluorooctanoic acid (PFOA) 2.73 | Assign Peak hannigana | 05/16/18 08:05
Perfluorononanoic acid (PFNA) Invalid Compound ID hannigana | 05/16/18 08:05

EPA 537 (Mod)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-38875

-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCB 320-225818/1

Client Sample ID:

225818

Date Analyzed: 05/28/18 07:00 Lab File ID: 2018.05.27LLADX 001.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.70 | Assign Peak ruangyots | 05/30/18 10:55
akuld
Perfluorononanoic acid (PFNA) Invalid Compound ID barnett]j 05/29/18 18:24
Lab Sample ID: MB 320-223615/1-A Client Sample ID:
Date Analyzed: 05/28/18 07:23 Lab File ID: 2018.05.27LLADX 004.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.71 | Isomers ruangyots | 05/30/18 10:59
akuld
Lab Sample ID: 320-38875-1 Client Sample ID: TP-PFC-029-TPI
Date Analyzed: 05/28/18 07:39 Lab File ID: 2018.05.27LLADX 006.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.46 | Baseline ruangyots | 05/30/18 11:02
akuld
Perfluoropentanoic acid (PFPeA) 1.73 | Baseline ruangyots | 05/30/18 11:02
akuld
Perfluorobutanesulfonic acid 1.77 | Baseline ruangyots | 05/30/18 11:02
(PFBS) akuld
Perfluorohexanoic acid (PFHxA) 2.01 | Baseline ruangyots | 05/30/18 11:02
akuld
Perfluoroheptanoic acid (PFHpA) 2.34 | Baseline ruangyots | 05/30/18 11:02
akuld
Perfluorooctane Sulfonamide 3.37 | Wrong peak ruangyots | 05/30/18 11:03
(FOSA) akuld
Perfluorodecanoic acid (PFDA) 3.44 | Split Peak ruangyots | 05/30/18 11:03
akuld
Perfluoroundecanoic acid (PFUnA) 3.76 | Baseline ruangyots | 05/30/18 11:03
akuld

EPA 537 (Mod)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.

SDG No.:

: 320-38875-1

Instrument ID: A8 N

Analysis Batch Number:

225818

Lab Sample ID: 320-38875-2 Client Sample ID: TP-PFC-029-MIDCARBON
Date Analyzed: 05/28/18 07:47 Lab File ID: 2018.05.27LLADX 007.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPeA) 1.73 | Baseline ruangyots | 05/30/18 11:05
akuld
Perfluorohexanoic acid (PFHxA) 2.01 | Baseline ruangyots | 05/30/18 11:05
akuld
Perfluorooctanoic acid (PFOA) 2.70 | Isomers ruangyots | 05/30/18 11:05
akuld
Perfluorooctanesulfonic acid 2.95 | Baseline ruangyots | 05/30/18 11:06
(PFOS) akuld
Lab Sample ID: 320-38875-3 Client Sample ID: TP-PFC-029-TPE
Date Analyzed: 05/28/18 07:55 Lab File ID: 2018.05.27LLADX 008.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPeA) 1.73 | Baseline ruangyots | 05/30/18 11:07
akuld
Perfluorooctanoic acid (PFOA) 2.61 | Baseline ruangyots | 05/30/18 11:08
akuld
Perfluorooctanesulfonic acid 3.06 | Baseline ruangyots | 05/30/18 11:08
(PFOS) akuld
Lab Sample ID: 320-38875-4 Client Sample ID: TP-PFC-029-TPE-D
Date Analyzed: 05/28/18 08:02 Lab File ID: 2018.05.27LLADX 009.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPeAl) 1.72 | Baseline ruangyots | 05/30/18 11:09
akuld
Perfluorooctanoic acid (PFOA) 2.69 | Isomers ruangyots | 05/30/18 11:10
akuld
Perfluoroheptanesulfonic Acid 2.70 | Baseline ruangyots | 05/30/18 11:10
(PFHpPS) akuld

EPA 537 (Mod)
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Lab Name: TestAmerica Sacramento

Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

320-38875-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCB 320-225873/1

225873

Client Sample ID:

Date Analyzed: 05/28/18 17:14 Lab File ID: 2018.05.28LLA 003.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorononanoic acid (PFNA) Invalid Compound ID | mongkols [ 05/30/18 09:29
Lab Sample ID: CCVL 320-225873/2 Client Sample ID:
Date Analyzed: 05/28/18 17:22 Lab File ID: 2018.05.28LLA 004.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.46 | Baseline mongkols 05/30/18 09:30
Perfluorohexanoic acid (PFHxA) 2.01 | Baseline mongkols 05/30/18 09:30
Perfluorooctanoic acid (PFOA) 2.70 | Baseline mongkols 05/30/18 09:30
Perfluorononanoic acid (PFNA) 3.06 | Split Peak mongkols 05/30/18 09:31
Perfluorooctanesulfonic acid 3.06 | Baseline mongkols 05/30/18 09:30
(PFOS)
Perfluorododecanoic acid (PFDoA) 4.04 | Baseline mongkols 05/30/18 09:31

EPA 537 (Mod)
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REAGENT TRACEABILITY SUMMARY

Page 26 of 728

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFC_ALL SU 00065 11/15/18|05/15/18 | Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 ulL |d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 ulL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 0.05 ug/mL
LCM3HFPO-DA 00002 200 uL|13C3 HFPO-DA 0.05 ug/mL
LCM4PFHPA 00012 200 uL|13C4-PFHpA 0.05 ug/mL
LCM5SPFPEA 00013 200 uL|13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL|13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL|13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL|1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL|13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL|13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL|13C2 PFUnA 0.05 ug/mL
.LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAA0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
.LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAA1117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
.LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
.LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDAO717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
.LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM3HFPO-DA 00002 08/17/20 WELLINGTON, Lot M3HFPODAQ0817 (Purchased Reagent) 13C3 HFPO-DA 50 ug/mL
.LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
.LCM5PFPEA 00013 07/20/22| Wellington Laboratories, Lot M5PFPeA(0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
.LCM8FOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
.LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
.LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
.LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAO0717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPEFDoA0517 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
.LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
.LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
.LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFO0S1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdAll1l6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC-IS 00050 11/15/18 05/15/18\Methanol, Lot 090285 \ 200 mL | LCM2PFOA 00008 \ 200 uL|13C2-PFOA 0.05 ug/mL
-LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
LCPFC_LLO_00006 08/20/18|02/22/18 |MeOH/H20, Lot Baker 200 mL |LCMPFC ALL SU 00041 10 mL | 13C2-PFOA 2.5 ng/mL
141039
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 | Methanol, Lot Baker 200 mL | LCM2PFOA 00008 200 uL|13C2-PFOA 0.05 ug/mL
141039




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
LCPFC_LLO_00006 08/20/18|02/22/18 | MeOH/H20, Lot Baker 200 mL | LCMPFC_ALL_SU_00041 10 mL | d3-NMeFOSAA 2.5 ng/mL
141039
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
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039

LCd5-NEtFOSAA 00006 200 ulL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFTeDA 00012 200 ulL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 uL |13C4-PFHpA 0.05 ug/mL
LCM5PFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL|13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL|13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL |1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL|13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL|13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAQ517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot dSNEtFOSAAI11l7 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDAQO717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
..LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAQ717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA1l116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC_LL1_00005 08/20/18|02/22/18 |[MeOH/H20, Lot 90285 200 mL | LCMPFC_ALL SU 00041 10 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-PFOA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PEFPeA 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
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFCSP_00136 50 ulL |Sodium 0.02335 ng/mL
1H,1H,2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.0237 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.02395 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 0.025 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 0.025 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 0.025 ng/mL
Perfluorobutanesulfonic acid 0.0221 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorodecanoic acid (PFDA) 0.025 ng/mL
Perfluorododecanoic acid 0.025 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.0241 ng/mL
(PFDS)
Perfluoroheptanoic acid 0.025 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 0.0238 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.025 ng/mL
Perfluorohexanesulfonic acid 0.02275 ng/mL
(PFHxXS)
Perfluorononanoic acid (PFNA) 0.025 ng/mL
Perfluorononanesulfonic acid 0.024 ng/mL
Perfluorooctanoic acid (PFOA) 0.025 ng/mL
Perfluorooctanesulfonic acid 0.0232 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.025 ng/mL
(FOSA)
Perfluoropentanoic acid 0.025 ng/mL
(PFPeA)
Perfluoropentanesulfonic acid | 0.02345 ng/mL
Perfluorotetradecanoic acid 0.025 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.025 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.025 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 | Methanol, Lot Baker 200 mL | LCd3-NMeFOSAA 00006 200 ulL | d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 ul | d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxXDA 0.05 ug/mL
LCM2PFOA 00008 200 ulL |13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 ulL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ulL |13C4-PFHpA 0.05 ug/mL
LCM5PFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCMB8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL|13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 ulL | 13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL|13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL | 1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL|13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 ulL |13C2 PFUnA 0.05 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAQ0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAAI117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
..LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAQ717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA1l116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00136 08/20/18|02/20/18 | Methanol, Lot 090285 10000 uL |LCPFCSP_ 00132 1 mL|Sodium 0.0934 ug/mL

1H,1H,2H, 2H-perfluorohexane

sulfonate (4:2)

Sodium 0.0948 ug/mL

1H, 1H, 2H, 2H-perfluorooctane

sulfonate (6:2)

Sodium 0.0958 ug/mL

1H, 1H, 2H, 2H-perfluorodecane

sulfonate (8:2)

N-ethyl perfluorooctane 0.1 ug/mL

sulfonamidoacetic acid

N-methyl perfluorooctane 0.1 ug/mL

sulfonamidoacetic acid

Perfluorobutanoic acid (PFBA) 0.1 ug/mL

Perfluorobutanesulfonic acid 0.0884 ug/mL

(PFBS)

Perfluorodecanoic acid (PFDA) 0.1 ug/mL

Perfluorododecanoic acid 0.1 ug/mL

(PFDoA)

Perfluorodecanesulfonic acid 0.0964 ug/mL

(PFDS)

Perfluoroheptanoic acid 0.1 ug/mL

(PFHpPA)

Perfluoroheptanesulfonic Acid 0.0952 ug/mL

(PFHPS)

Perfluorohexanoic acid (PFHxA) 0.1 ug/mL

Perfluorohexanesulfonic acid 0.091 ug/mL

(PFHxS)

Perfluorononanoic acid (PFNA) 0.1 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorononanesulfonic acid 0.096 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluoropentanesulfonic acid 0.0938 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 uL |LC4:2FTS 00003 200 ul | Sodium 0.934 ug/mL
B B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS 00003 200 ulL |Sodium 0.948 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00003 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 uL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 ulL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS_00008 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00008 200 ulL |Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ul | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEFDSA 00002 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PFDS)
LCPFHpA 00008 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
(PFHPS)
LCPFHxA 00007 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHXS)
LCPFNA 00009 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFNS 00003 200 ulL | Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL | Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-38875-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
(PFPeA)
LCPFPeS 00003 200 ulL | Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 uL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA 00006 200 uL |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
LCPFUdA 00007 200 ulL | Perfluoroundecanoic acid 1 ug/mL
(PFUNA)
.LC4:2FTSs 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
1H,1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAA0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAAQ0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
..LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDAO0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA(0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl1l216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHXS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNAO717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPENS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
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SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
...LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
...LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFUnA)
LCPFC_LL2 00004 08/20/18|02/22/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC ALL SU 00041 10 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-PFOA 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
1802 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
LCPFCSP 00136 100 uL | Sodium 0.0467 ng/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.0474 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0479 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 0.05 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 0.05 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 0.05 ng/mL
Perfluorobutanesulfonic acid 0.0442 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.05 ng/mL
Perfluorododecanoic acid 0.05 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.0482 ng/mL
(PFDS)
Perfluoroheptanoic acid 0.05 ng/mL
(PFHPA)
Perfluoroheptanesulfonic Acid 0.0476 ng/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorohexanoic acid (PFHxA) 0.05 ng/mL
Perfluorohexanesulfonic acid 0.0455 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.05 ng/mL
Perfluorononanesulfonic acid 0.048 ng/mL
Perfluorooctanoic acid (PFOA) 0.05 ng/mL
Perfluorooctanesulfonic acid 0.0464 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.05 ng/mL
(FOSA)
Perfluoropentanoic acid 0.05 ng/mL
(PFPeA)
Perfluoropentanesulfonic acid 0.0469 ng/mL
Perfluorotetradecanoic acid 0.05 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.05 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.05 ng/mL
(PFUnNA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039
LCdA5-NEtFOSAA 00006 200 ulL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 uL|13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 ulL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 uL |13C4-PFHpA 0.05 ug/mL
LCMSPFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL|13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL|13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL|1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL |13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL|13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL|13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAA(0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAA1117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
.LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCM8FOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
. .LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDA0O717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdAIll6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00136 08/20/18|02/20/18 | Methanol, Lot 090285 10000 uL | LCPFCSP 00132 1 mL | Sodium 0.0934 ug/mL
B B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H,1H,2H,2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.0964 ug/mL
(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 0.1 ug/mL
Perfluorononanesulfonic acid 0.096 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluoropentanesulfonic acid 0.0938 ug/mL

Page 35 of 728




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 uL |LC4:2FTS 00003 200 ulL | Sodium 0.934 ug/mL
B B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS 00003 200 ulL |Sodium 0.948 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00003 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 uL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 ulL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS_00008 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00008 200 ulL |Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ul | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEFDSA 00002 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PFDS)
LCPFHpA 00008 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
(PFHPS)
LCPFHxA 00007 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHXS)
LCPFNA 00009 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFNS 00003 200 ulL | Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL | Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPeA)
LCPFPeS 00003 200 ulL |Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTeR)
LCPFTrDA 00006 200 ul | Perfluorotridecanoic Acid 1 ug/mL
B (PFTriA)
LCPFUJA_ 00007 200 ulL | Perfluoroundecanoic acid 1 ug/mL

(PFUnA)
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Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LC4:2FTS_00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
1H,1H,2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAA0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAA0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDA0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHPA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNA0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPFNS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL3_00004 08/20/18|02/22/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU_00041 10 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-PFOA 2.5 ng/mL
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SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PEFPeA 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
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFCSP 00136 500 uL | Sodium 0.2335 ng/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.237 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.2395 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 0.25 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 0.25 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 0.25 ng/mL
Perfluorobutanesulfonic acid 0.221 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.25 ng/mL
Perfluorododecanoic acid 0.25 ng/mL
(PFDoA)
Perfluorodecanesulfonic acid 0.241 ng/mL
(PFDS)
Perfluoroheptanoic acid 0.25 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.238 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.25 ng/mL
Perfluorohexanesulfonic acid 0.2275 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.25 ng/mL
Perfluorononanesulfonic acid 0.24 ng/mL
Perfluorooctanoic acid (PFOA) 0.25 ng/mL
Perfluorooctanesulfonic acid 0.232 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.25 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluoropentanoic acid 0.25 ng/mL
(PFPeA)
Perfluoropentanesulfonic acid 0.2345 ng/mL
Perfluorotetradecanoic acid 0.25 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.25 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.25 ng/mL
(PFUNA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |[Methanol, Lot Baker 200 mL |LCd3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 uL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCMZ2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 ulL|13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ul |13C4-PFHpA 0.05 ug/mL
LCM5PFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL|13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL|13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL|13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL|1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL|13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL|13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAO0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot dSNEtFOSAAI11l7 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDAQO717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
. .LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAO717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoAO0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
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SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA1116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00136 08/20/18|02/20/18 | Methanol, Lot 090285 10000 ul |LCPFCSP 00132 1 mL | Sodium 0.0934 ug/mL
- - 1H,1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
(PFDoA)
Perfluorodecanesulfonic acid 0.0964 ug/mL
(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL
(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorononanesulfonic acid 0.096 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluoropentanesulfonic acid 0.0938 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
..LCPFCSP 00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 ulL |LC4:2FTS 00003 200 ulL | Sodium 0.934 ug/mL
- - 1H,1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
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Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LC6:2FTS 00003 200 ulL | Sodium 0.948 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTs 00003 200 ulL|Sodium 0.958 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 ulL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00008 200 ulL |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PEBS)
LCPFDA 00008 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPFDSA 00002 200 ulL | Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00008 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
B (PFHPS)
LCPFHxA 00007 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00009 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFNS 00003 200 uL |Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL | Perfluorococtane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPel)
LCPFPeS 00003 200 ulL | Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA 00006 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTrih)
LCPFUdJA 00007 200 ulL |Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
.LC4:2FTS 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H,1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAA0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAA0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDA0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFH=xA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxXS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNA0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPENS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20 | Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL4_00004 08/20/18]02/22/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU_00041 10 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-PFOA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpPA 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
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C2 PFHxA 2.5 ng/mL
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFCSP 00132 200 ulL | Sodium 0.934 ng/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 0.948 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.958 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
(PFDoA)
Perfluorodecanesulfonic acid 0.964 ng/mL
(PFDS)
Perfluoroheptanoic acid 1 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 1 ng/mL
Perfluorohexanesulfonic acid 0.91 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 1 ng/mL
Perfluorononanesulfonic acid 0.96 ng/mL
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctanesulfonic acid 0.928 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 1 ng/mL
(FOSA)
Perfluoropentanoic acid 1 ng/mL
(PFPed)
Perfluoropentanesulfonic acid 0.938 ng/mL
Perfluorotetradecanoic acid 1 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 1 ng/mL
(PFTriA)
Perfluoroundecanoic acid 1 ng/mL

(PFUnA)
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.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 uL |d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 uL | d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 uL|13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 ulL |13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL|13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ulL |13C4-PFHpA 0.05 ug/mL
LCMSPFPEA 00013 200 uL|13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 ulL|13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL | 13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL|13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 ulL|13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 ulL | 1802 PFHxS 0.0473 ug/mL
LCMPEFNA 00013 200 uL|13C5 PEFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL |13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAO0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCA5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot dS5NEtFOSAAl1117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22| Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpPA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMB8FOSA 00016 10/11/22| Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBAO417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22| Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
. .LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAO717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNAO916 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUJdA11l1l6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 uL |LC4:2FTS 00003 200 ul|Sodium 0.934 ug/mL
- - 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS_00003 200 uL |Sodium 0.948 ug/mL

Page 44 of 728

1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LC8:2FTS 00003 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 uL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 ulL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS_ 00008 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00008 200 ulL |Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ul | Perfluorododecanoic acid 1 ug/mL
B (PFDoA)
LCPEFDSA 00002 200 ul |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PFDS)
LCPFHpA 00008 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
(PFHPS)
LCPFHxA 00007 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHXS)
LCPFNA 00009 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFNS 00003 200 ulL | Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL | Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPeA)
LCPFPeS 00003 200 ulL |Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTeA)
LCPFTrDA 00006 200 ul | Perfluorotridecanoic Acid 1 ug/mL
B (PFTrid)
LCPFUdA 00007 200 uL |Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
.LC4:2FTS_00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H,1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAAQ0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAA(0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDA0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNAO717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPEFNS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPEFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUJA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL5_ 00004 08/20/18|02/22/18 | MeOH/H20, Lot 090285 200 mL |LCMPFC ALL SU 00041 10 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-PFOA 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
1802 PFHxS 2.365 ng/mL
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Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFCSP 00132 500 ulL |Sodium 2.335 ng/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 2.37 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 2.395 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 2.5 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 2.5 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 2.5 ng/mL
Perfluorobutanesulfonic acid 2.21 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 2.5 ng/mL
Perfluorododecanoic acid 2.5 ng/mL
(PFDoA)
Perfluorodecanesulfonic acid 2.41 ng/mL
(PFDS)
Perfluoroheptanoic acid 2.5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 2.38 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 2.5 ng/mL
Perfluorohexanesulfonic acid 2.275 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 2.5 ng/mL
Perfluorononanesulfonic acid 2.4 ng/mL
Perfluorooctanoic acid (PFOA) 2.5 ng/mL
Perfluorooctanesulfonic acid 2.32 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 2.5 ng/mL
(FOSA)
Perfluoropentanoic acid 2.5 ng/mL
(PFPed)
Perfluoropentanesulfonic acid 2.345 ng/mL
Perfluorotetradecanoic acid 2.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 2.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 2.5 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |[Methanol, Lot Baker 200 mL |LCd3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL

141039
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Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCd5-NEtFOSAA 00006 200 ulL | d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 ulL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 ulL |13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ulL |13C4-PFHpA 0.05 ug/mL
LCMSPFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL |13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 ulL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL|1802 PFHxS 0.0473 ug/mL
LCMPEFNA 00013 200 uL |13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL |13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 ulL |13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAA0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
..LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAA1117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCM8FOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
. .LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDA0O717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUJdA1ll6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00132 08/20/18|02/20/18 |[Methanol, Lot 090285 10000 uL |LC4:2FTS 00003 200 ulL|Sodium 0.934 ug/mL
B B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS_00003 200 ulL | Sodium 0.948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00003 200 ulL | Sodium 0.958 ug/mL
1H,1H,2H,2H-perfluorodecane
sulfonate (8:2)
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LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 uL | Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS_00008 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00008 200 ul|Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ul|Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPFDSA 00002 200 uL |Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
LCPFHpA 00008 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpPA)
LCPFHpSA 00003 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
(PFHPS)
LCPFHxA 00007 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxXS)
LCPFNA 00009 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFNS 00003 200 ulL | Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 ul |Perfluorooctane Sulfonamide 1 ug/mL
B (FOSA)
LCPFPeA 00007 200 ul |Perfluoropentanoic acid 1 ug/mL
(PFPed)
LCPFPeS 00003 200 ul | Perfluoropentanesulfonic acid 0.938 ug/mL
LCPEFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PETeA)
LCPFTrDA 00006 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTriA)
LCPFUdA 00007 200 uL | Perfluoroundecanoic acid 1 ug/mL
(PFUnA)
.LC4:2FTS 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS_00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAA0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAA0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
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Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFBS_00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
. .LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDA0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHPA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br_ 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNA0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPEFNS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
..LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPed)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL6_00005 08/20/18|02/22/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC _ALL SU 00041 10 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-PFOA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
13C4-PFHpA 2.5 ng/mL
13C5 PEFPeA 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
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
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SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C2 PFUnA 2.5 ng/mL
LCPFCSP 00132 1 mL | Sodium 4.67 ng/mL
B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
Sodium 4.74 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 4.79 ng/mL
1H,1H,2H,2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 5 ng/mL
Perfluorododecanoic acid 5 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 4.82 ng/mL
(PFDS)
Perfluoroheptanoic acid 5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 4.76 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 5 ng/mL
Perfluorohexanesulfonic acid 4.55 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 5 ng/mL
Perfluorononanesulfonic acid 4.8 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctanesulfonic acid 4.64 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 5 ng/mL
(FOSA)
Perfluoropentanoic acid 5 ng/mL
(PFPeA)
Perfluoropentanesulfonic acid 4.69 ng/mL
Perfluorotetradecanoic acid 5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 5 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 ulL | d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL

Page 51 of 728




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-38875-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCM2PFHxDA 00013 200 uL |13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 uL |13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ulL |13C4-PFHpA 0.05 ug/mL
LCM5PFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL |13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoOA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL |1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL |13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL |13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL |13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAQ0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAAI117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
..LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAQ717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA1l116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 ulL |LC4:2FTS 00003 200 ulL | Sodium 0.934 ug/mL
1H,1H,2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS 00003 200 ulL|Sodium 0.948 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00003 200 ulL|Sodium 0.958 ug/mL
B 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 ulL |N-methyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
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LCPFBA 00007 200 ul|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00008 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00008 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEFDSA 00002 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00008 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
(PFHPS)
LCPFHxA 00007 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00009 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFNS 00003 200 ulL |Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br_ 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPEFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPeA)
LCPFPeS 00003 200 ulL |Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTel)
LCPFTrDA 00006 200 ulL |Perfluorotridecanoic Acid 1 ug/mL
B (PFTriA)
LCPFUdA 00007 200 uL |Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
.LC4:2FTS 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H,1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAAQ0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAAQ0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDA0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
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.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHXS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNAQ0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPFNS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA_ 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeAh)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUNA)
LCPFC_LL7_00004 08/20/18|02/22/18 |MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU_00041 10 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-PFOA 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
1802 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
LCPFCSP_00132 2 mL | Sodium 9.34 ng/mL
1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
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Sodium 9.48 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
Sodium 9.58 ng/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
N-ethyl perfluorooctane 10 ng/mL
sulfonamidoacetic acid
N-methyl perfluorooctane 10 ng/mL
sulfonamidoacetic acid
Perfluorobutanoic acid (PFBA) 10 ng/mL
Perfluorobutanesulfonic acid 8.84 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 10 ng/mL
Perfluorododecanoic acid 10 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 9.64 ng/mL
(PFDS)
Perfluoroheptanoic acid 10 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 9.52 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 10 ng/mL
Perfluorohexanesulfonic acid 9.1 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 10 ng/mL
Perfluorononanesulfonic acid 9.6 ng/mL
Perfluorooctanoic acid (PFOA) 10 ng/mL
Perfluorooctanesulfonic acid 9.28 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 10 ng/mL
(FOSA)
Perfluoropentanoic acid 10 ng/mL
(PFPeA)
Perfluoropentanesulfonic acid 9.38 ng/mL
Perfluorotetradecanoic acid 10 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 10 ng/mL
(PFTriA)
Perfluoroundecanoic acid 10 ng/mL
(PFUnNA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |[Methanol, Lot Baker 200 mL |LCd3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 uL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 uL |13C2-PFHxDA 0.05 ug/mL
LCM2PFOA 00008 200 uL|13C2-PFOA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 uL|13C4-PFHpA 0.05 ug/mL
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LCM5PFPEA 00013 200 uL |13C5 PFPeA 0.05 ug/mL
LCMB8FOSA 00016 200 uL |13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoOA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL |1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL |13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL |13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAQ0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAAI1117 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
. .LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDA0717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
..LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAQ717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA11l16 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00132 08/20/18|02/20/18 | Methanol, Lot 090285 10000 ulL |LC4:2FTS 00003 200 ulL | Sodium 0.934 ug/mL
1H,1H,2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS 00003 200 ulL|Sodium 0.948 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00003 200 ul|Sodium 0.958 ug/mL
B 1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCN-EtFOSAA 00004 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSAA 00005 200 ulL |N-methyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCPFBA 00007 200 ul | Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00008 200 ulL | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PEBS)
LCPFDA 00008 200 uL | Perfluorodecanoic acid (PFDA) 1 ug/mL
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LCPFDoA 00008 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPFDSA 00002 200 ulL | Perfluorodecanesulfonic acid 0.964 ug/mL
B (PFDS)
LCPFHpA 00008 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00003 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
B (PFHPS)
LCPFHxA 00007 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxS-br 00004 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHXS)
LCPFNA 00009 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFNS 00003 200 uL |Perfluorononanesulfonic acid 0.96 ug/mL
LCPFOA 00009 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 uL | Perfluorococtane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPel)
LCPFPeS 00003 200 uL | Perfluoropentanesulfonic acid 0.938 ug/mL
LCPFTeDA 00006 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA 00006 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTria)
LCPFUdJA 00007 200 ulL | Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
.LC4:2FTs 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL

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

.LC6:2FTS_00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)

.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)

.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAAQ0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid

.LCN-MeFOSAA 00005 10/12/21 WELLINGTON, Lot NMeFOSAAQ0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid

. .LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL

.LCPFBS_00008 03/15/21 Wellington Laboratories, Lot LPEFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)

. .LCPFDA 00008 05/29/22 Wellington Laboratories, Lot PFDAO0517 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL

.LCPFDoA 00008 05/29/22 Wellington Laboratories, Lot PFDoA0517 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)

.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPEFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)

.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl1l216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)

Page 57 of 728




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-38875-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
. .LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxXS)
. .LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNA0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPENS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFOS-br 00004 10/14/20 | Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
. .LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00006 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFCIC_FULL 00011 07/02/18|02/22/18 | MeOH/H20, Lot 09285 200 mL | LCMPFC_ALL SU 00041 10 mL | 13C2-PFOA 2.5 ng/mL
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 | Methanol, Lot Baker 200 mL | LCM2PFOA 00008 200 uL|13C2-PFOA 0.05 ug/mL
141039
. .LCM2PFOA 00008 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
LCPFCIC_FULL 00011 07/02/18|02/22/18 | MeOH/H20, Lot 09285 200 mL |LCMPFC ALL SU 00041 10 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
1802 PFHxS 2.365 ng/mL
13C5 PENA 2.5 ng/mL
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFAC-24PAR 00001 250 ulL |Perfluorobutanesulfonic acid 2.2125 ng/mL
(PFBS)
Perfluorobutanoic acid (PFBA) 2.5 ng/mL
Perfluorodecanesulfonic acid 2.4125 ng/mL
(PFDS)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorodecanoic acid (PFDA) 2.5 ng/mL
Perfluorododecanoic acid 2.5 ng/mL
(PFDOA)
Perfluoroheptanesulfonic Acid 2.375 ng/mL
(PFHPS)
Perfluoroheptanoic acid 2.5 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 2.28 ng/mL
(PFHXS)
Perfluorohexanoic acid (PFHxA) 2.5 ng/mL
Perfluorononanoic acid (PFNA) 2.5 ng/mL
Perfluorooctane Sulfonamide 2.5 ng/mL
(FOSA)
Perfluorooctanesulfonic acid 2.31375 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2.5 ng/mL
Perfluoropentanoic acid 2.5 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 2.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 2.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 2.5 ng/mL
(PFUnNA)
.LCMPFC_ALL SU 00041 08/20/18|02/20/18 |Methanol, Lot Baker 200 mL | LCA3-NMeFOSAA 00006 200 uL | d3-NMeFOSAA 0.05 ug/mL
141039
LCd5-NEtFOSAA 00006 200 ulL |d5-NEtFOSAA 0.05 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.0475 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.0479 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 0.05 ug/mL
LCM2PFTeDA 00012 200 ulL |13C2-PFTeDA 0.05 ug/mL
LCM4PFHPA 00012 200 ul |13C4-PFHpA 0.05 ug/mL
LCM5PFPEA 00013 200 uL|13C5 PFPeA 0.05 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 0.05 ug/mL
LCMPFBA 00013 200 uL|13C4 PFBA 0.05 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.0465 ug/mL
LCMPFDA 00018 200 uL|13C2 PFDA 0.05 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 0.05 ug/mL
LCMPFHxA 00019 200 uL|13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 uL |1802 PFHxS 0.0473 ug/mL
LCMPFNA 00013 200 uL|13C5 PFNA 0.05 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 0.05 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.0478 ug/mL
LCMPFUdA 00014 200 uL|13C2 PFUnA 0.05 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAAO0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot dSNEtFOSAAI11l7 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00006 02/17/22 WELLINGTON, Lot M262FTS0217 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00008 07/05/22 WELLINGTON, Lot M282FTS0717 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCM2PFHxDA 00013 07/13/22 | Wellington Laboratories, Lot M2PFHxDAQO717 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL

Page 59 of 728




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-38875-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCM2PFTeDA 00012 11/30/22 | Wellington Laboratories, Lot M2PFTeDA1117 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00012 05/03/22 | Wellington Laboratories, Lot M4PFHpA0517 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00013 07/20/22 | Wellington Laboratories, Lot M5PFPeA0717 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00016 10/11/22 | Wellington Laboratories, Lot M8FOSA1017I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00013 04/12/22 Wellington Laboratories, Lot MPFBA0417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFBS 00006 05/24/22 Wellington Laboratories, Lot M3PFBS0815 (Purchased Reagent) 13C3-PFBS 46.5 ug/mL
..LCMPFDA 00018 07/13/22 Wellington Laboratories, Lot MPFDAQ717 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00013 05/23/22 Wellington Laboratories, Lot MPFDoA0517 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00019 10/27/22 Wellington Laboratories, Lot MPFHxA1017 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00013 02/17/22 Wellington Laboratories, Lot MPFHxS0217 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00013 09/30/21 Wellington Laboratories, Lot MPFNA0916 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00017 10/17/22 Wellington Laboratories, Lot MPFOA1017 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00025 10/17/22 Wellington Laboratories, Lot MPFOS1017 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00014 11/22/21 Wellington Laboratories, Lot MPFUdA1l116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFAC-24PAR 00001 09/15/22 Wellington Laboratories, Lot (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
PFAC24PAR0917 (PEBS)
Perfluorobutanoic acid (PFBA) 2 ug/mL
Perfluorodecanesulfonic acid 1.93 ug/mL
(PFDS)
Perfluorodecanoic acid (PFDA) 2 ug/mL
Perfluorododecanoic acid 2 ug/mL
(PFDOA)
Perfluoroheptanesulfonic Acid 1.9 ug/mL
(PFHpPS)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.824 ug/mL
(PFHxS)
Perfluorohexanoic acid (PFHxA) 2 ug/mL
Perfluorononanoic acid (PFEFNA) 2 ug/mL
Perfluorooctane Sulfonamide 2 ug/mL
(FOSA)
Perfluorooctanesulfonic acid 1.851 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
Perfluoropentanoic acid 2 ug/mL
(PFPed)
Perfluorotetradecanoic acid 2 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 2 ug/mL
(PFTriA)
Perfluoroundecanoic acid 2 ug/mL
(PFUnA)
LCPFCSP 00144 11/15/18|05/15/18 | Methanol, Lot 090285 250 mL | LC11CIPF30UdS 00001 100 uL|1ll1-Chloroeicosafluoro-3-oxaund| 0.01884 ug/mL
- B ecane-l-sulfonate
LC4:2FTS 00003 100 uL | Sodium 0.01868 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LC6:2FTS 00003 100 uL |Sodium 0.01896 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTs 00003 100 ulL | Sodium 0.01916 ug/mL
1H, 1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
LCOCI-PF30NS 00001 100 uL |9-Chlorohexadecafluoro-3-oxano| 0.01864 ug/mL
B nane-1l-sulfonate
LCbr-NEtFOSAA 00001 100 uL |N-ethyl perfluorooctane 0.02 ug/mL
sulfonamidoacetic acid
LCbr-NMeFOSAA 00001 100 uL |N-methyl perfluorooctane 0.02 ug/mL
sulfonamidoacetic acid
LCDONA 00001 100 ul |Adona 0.02 ug/mL
LCHFPO-DA 00001 100 uL | Perfluoro (2-propoxypropanoic) 0.02 ug/mL
acid
LCN-EtFOSA-M 00005 100 uL|N-ethylperfluoro-l-octanesulfo 0.02 ug/mL
namide
LCN-MeFOSA-M 00004 100 uL |MeFOSA 0.02 ug/mL
LCPFBA 00007 100 ulL |Perfluorobutanoic acid (PFBA) 0.02 ug/mL
LCPFBS_00008 100 uL |Perfluorobutane Sulfonate 0.01768 ug/mL
Perfluorobutanesulfonic acid 0.01768 ug/mL
(PFBS)
LCPFDA 00007 100 uL | Perfluorodecanoic acid (PFDA) 0.02 ug/mL
LCPFDoA 00007 100 uL |Perfluorododecanoic acid 0.02 ug/mL
B (PFDOA)
LCPFDSA 00002 100 ulL |Perfluorodecanesulfonic acid 0.01928 ug/mL
B (PEDS)
LCPFHpA 00008 100 uL |Perfluoroheptanoic acid 0.02 ug/mL
B (PFHpA)
LCPFHpSA 00003 100 uL |Perfluoroheptanesulfonic Acid | 0.01904 ug/mL
B (PFHPS)
LCPFHxA 00007 100 ulL | Perfluorohexanoic acid (PFHxA) 0.02 ug/mL
LCPFHxDA 00008 100 uL |Perfluorohexadecanoic acid 0.02 ug/mL
LCPFHxS-br 00004 100 uL | Perfluorohexane Sulfonate 0.0182 ug/mL
Perfluorohexanesulfonic acid 0.0182 ug/mL
(PFHxS)
LCPFNA 00009 100 uL |Perfluorononanoic acid (PEFNA) 0.02 ug/mL
LCPFNS 00003 100 ulL |Perfluorononanesulfonic acid 0.0192 ug/mL
LCPFOA 00008 100 uL |Perfluorooctanoic acid (PFOA) 0.02 ug/mL
LCPFODA 00008 100 ulL |Perfluorooctadecanoic acid 0.02 ug/mL
LCPFOS-br 00004 100 ulL |Perfluorooctanesulfonic acid 0.01856 ug/mL
(PFOS)
LCPFOSA 00010 100 uL |Perfluorooctane Sulfonamide 0.02 ug/mL
B (FOSA)
LCPFPeA 00007 100 uL |Perfluoropentanoic acid 0.02 ug/mL
(PFPed)
LCPFPeS 00003 100 uL |Perfluoropentanesulfonic acid | 0.01876 ug/mL
LCPEFTeDA 00007 100 uL |Perfluorotetradecanoic acid 0.02 ug/mL
B (PETeR)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-38875-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFTrDA 00007 100 ulL |Perfluorotridecanoic Acid 0.02 ug/mL
B (PFTriA)
LCPFUdJA 00007 100 uL |Perfluoroundecanoic acid 0.02 ug/mL
B (PFUnA)
.LC11CIPF30UdS 00001 09/30/21 Wellington Labs, Lot 11CIPF30UdS0916 (Purchased Reagent) 11-Chloroeicosafluoro-3-oxaund 47.1 ug/mL
ecane-l-sulfonate
.LC4:2FTS 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
B 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
.LC6:2FTS 00003 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00003 08/22/21 WELLINGTON, Lot 82FTS0816 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H,1H, 2H, 2H-perfluorodecane
sulfonate (8:2)
.LC9CI-PF30ONS 00001 09/30/21 Wellington Labs, Lot 9CIPF30ONS0916 (Purchased Reagent) 9-Chlorohexadecafluoro-3-oxano 46.6 ug/mL
nane-l-sulfonate
.LCbr-NEtFOSAA 00001 01/17/23 WELLINGTON, Lot brNEtFOSAA0118 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCbr-NMeFOSAA 00001 01/17/23 WELLINGTON, Lot brNMeFOSAA011l8 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCDONA 00001 04/10/22 WELLINGTON, Lot NADONAQ417 (Purchased Reagent) Adona 50 ug/mL
.LCHFPO-DA 00001 07/03/20 WELLINGTON, Lot HFPODAQ717 (Purchased Reagent) Perfluoro (2-propoxypropanoic) 50 ug/mL
acid
.LCN-EtFOSA-M 00005 05/24/21 WELLINGTON, Lot NEtFOSA0516M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-MeFOSA-M 00004 05/24/21 WELLINGTON, Lot NMeFOSA0516M (Purchased Reagent) MeFOSA 50 ug/mL
.LCPFBA 00007 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00008 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutane Sulfonate 44.2 ug/mL
Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
-LCPFDA 00007 05/31/21 Wellington Laboratories, Lot PFDA0516 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00007 05/31/21 Wellington Laboratories, Lot PFDoA0516 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDSA 00002 05/24/21 Wellington Laboratories, Lot LPEFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00008 12/02/21 Wellington Laboratories, Lot PFHpAl216 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpSA 00003 09/01/22 Wellington Laboratories, Lot LPFHpS0817 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
(PFHPS)
.LCPFHxA 00007 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxDA 00008 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00004 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexane Sulfonate 45.5 ug/mL
Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
.LCPFNA 00009 07/20/22 Wellington Laboratories, Lot PFNAO717 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
.LCPFNS 00003 09/27/22 Wellington Laboratories, Lot LPENS0917 (Purchased Reagent) Perfluorononanesulfonic acid 48 ug/mL
.LCPFOA 00008 08/02/21 Wellington Laboratories, Lot PFOA0716 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFODA 00008 04/29/21 Wellington Laboratories, Lot PFODAO0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-38875-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

.LCPFOS-br 00004 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)

.LCPFOSA 00010 09/30/21 Wellington Laboratories, Lot FOSA0916I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)

.LCPFPeA 00007 05/31/21 Wellington Laboratories, Lot PFPeA0516 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)

.LCPFPeS 00003 01/11/22 Wellington Laboratories, Lot LPFPeS0117 (Purchased Reagent) Perfluoropentanesulfonic acid 46.9 ug/mL

.LCPFTeDA 00007 09/30/21 Wellington Laboratories, Lot PFTeDA0916 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)

.LCPFTrDA 00007 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)

.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdJA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL

(PFUnA)
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WELLING N CERTIFICATE OF ANAILYSIS
ORATORIES DOCUMENTATION

PRODUCT CODE; 11CI-PF30UdS LOT NUMBER: 11CIPF30UdS0916
COMPOUND: Potassium 11-chloroeicosafluoro-3-oxaundecane-1-sulfonate
STRUCTURE; CAS #: .83329-89-9
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F £ F F F F F F F F
M RF ; C,.F,CISOK MOLECULAR WEIGHT: 670.69
CONCENTRATION: 50.0 2.5 pug/ml (K Salt) SOLVENT(S): Methanol
47.1 + 2.4 pg/ml (11CI-PF30UdS anion)
CHEMICAL PURITY: >98%
LAST TESTED: tmmuaywy: 09/30/2016
EXPIRY DATE: immavm 09/30/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

D MENTATION/ DATA ATTA D:

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,
. This compound is a minor component of the commercial formulation known as F-53B.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ,%:_ Date: 10/19/2016

” B.G.Chittim (mmiddyyyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 » Fax: 519-822-2849 + info@well-labs.com
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IN D
The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference materlal {CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.

H RDS:
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 proceduras 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 avallable 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 canfirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SEC/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 varlety of technigues (as stated abave) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/for 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 Iots in the same manner, which further confirms the homogeneity 6f 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 caleulated using the following
equation:

The combined relative standard uncertainty, u {y}), of a value y and the uncertainty of the independent parameters
X, X

1 Xgpenn X, OD which it depends ls:
U (%5 Xy X, )) = ,/Zu(y,xi y
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 [evel 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 callbration company. In addition, their calibration 1s verified prior to each
weighing using NIST and/or NRG 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 spacified 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.

UALITY NAGEMENT:
This product was produced using a Quality Management Systern registered to the latest versions of IS0 9001 by SA! Global,
ISO/MEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and |SO GUIDE 34 by ANSI-ASQ
Natlonal Accreditation Board (ANAB; AR-1523).
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*Eor 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 11CI-PF30UdS; LC/MS Data (TIC and Mass Spectrum)
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i MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% {80:20 MeOH:ACN) / 50% H,0 Capilllary Voltage (kV} = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 45.00
Ramp to 90% organic over 7 min and hoid for Cone Gas Flow (I/hr} = 50
1.5 min before returning to initlal conditions In 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin
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Eigure 2: 11CI1-PF30UdS; LC/MS/MS Data (Selected MRM Transitions)
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11CI-PF30UdS [C,oF,CI50, — [C4F,5CIOT 631 > 451
10 10F20C150,] aF1s 9 3004
2
c|I'II|IIIIII‘IIIIllIIIIII'lIII||IIIIIIIlllllllllIllllII||IIl]IIIIIIII|'||'|I|II]I|II|I|'|||I|IIII|IIII|
0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 9CI-PF30ONS [C4F6CISO " — [C¢F4,CIOT 531 > 351
139
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 [CoF1gCISOLl" — [C7F4,CI0T 581 > 401
143
0II‘/I\|]A/I-\IIIIIIIIIIIIIIIIIIIIIIIlll[klM'l[llllllllllWlllIlllllAIIIIlllllIIIIIIIIIIIIIIIII
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 [Cy;FaoCIS0, " — [CyF5ClOT 681 > 501
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 [C42F24CISO ) — [C1gF2oCICT 731 > 551
% /\/\A )
0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 PFOA [CoF 505" — [C;F sl 413 > 369
376
2
0mAl%?MillllIIIIMMIIIIlljl\llllllll"lll’l‘-lAlll‘lAlAlT\lI‘/T\l‘"l_l-/‘\l'llllIIIIIlIlIIIIIYlIIIlIllII?II
0.20 0.40 0.60 0.80 1.00- 1.20 1.40 1.60 1.80 2.00
10 PFOS [C4F 4780, — [FSO,) 499 > 99
156
- /\A/\AAA
0|I_IM|AIAI‘IIIAﬁlMllp{}AlﬁlmlAIIAlll',r\ill.\l/l\l—lA“MII|MlAllmlllAlllII|||||II‘I|ImI Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
dit r 2:
Injection: Direct loop injection M$S Parameters
10 pl (500 ng/ml 11CI-PF30UdS)
Collision Gas {mbar) = 3.24e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 20
(both with 10 mM NH‘.OAc buffer)
Flow: 300 plmin
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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

AVARVARVAR
o \ ~C N ~C N
/ \ / \ / \
OLE ORM C,H,F,SONa CULAR WEIGHT:  350.13
c T! 50.0 £ 2.5 yg/ml  {Na salt) SOLVENTI(S): Methanol
46.7 + 2.3 pg/ml  (4:2FTS anion)
CHEMICAL PURITY:; >98%
ED: (mmadivyym 12/12/2016
EXPIRY DATE: immdaywy) 12/12/2021

RECOMMENDED STORAGE:

D TATI TA

Refrigerate ampoule

HED:;

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 detaiis.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

g7

~ B.G. Cittim

Certified By: Date: 12/21/2016

{mmidalyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com
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ENDED U
The products prepared by Wellington Laborateries 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
chemicais. Due care should be exercised to prevent unnecessary human contact or ingestion. Al procedures should be carfied
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all imes. Waste should
be disposed of according to natlonal 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 technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-abelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogensity 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 andfor 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.

NCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncartainty, u (), of a vatue y and the uncertainty of the independent parameters

X, X,,...x, on which it depends is:
B (Y0815 %5, 0) = [ 23,2,
=t

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with welghts {cafibration 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.

[RACEABILITY:
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 additien, their calibration is verified prior to each
weighing using NIST andfor NRC traceable external weights. All valumetric 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
internaticnal interlaboratory studies has also been established.

EXPIRY E / PERIOD VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopenad 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 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Inc. (CALA; A 12286), and 130 GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
4

¥ e, %
v o CALA ANAB
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NEFERENCE kiF~ERIAL
PRODU A

**For additional information or assistance conceming 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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Elqure 1; 4:2FTS; LC/MS Data (TIC and Mass Spectrum)
12dec2016_42FTS_002 12-Dec-2016 12:28:59
42FTS1216 25 ug/ml Scan E8-
_ TIC
ale | 1.23¢8
|
0 R AN AN UL M IS R AL L AR RARAS W RARAS ALY RE RS LARAY LEAAY LERAS LARAS Lt wns nanns il N1 -}
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
12dec2016_42FTS_002 134 (2.253) 12-Dec-2016 12:28:59
42FTS1216 25 ug/ml Scan ES-
100- 327 2,01e6
-
328
O prrmrprmenperpr e et peer ""I""l""I""I””l""l""I""I""I'I'm""l""l""l"”I"“]”"I‘V”T'_' m/z
160 180 200 220 240 260 280 300 320 340 380 380 400
Conditions for Figure 1:
EC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro mfcro APl MS
MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2,1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,Q Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 890% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2: 4:2FTS; LC/MS/MS Data (Selected MRM Transitions)
12dec2016_42FTS_003 12-Dec-2016 14:12:28
42FTS1216 500 ng/ml
100~ 4:2FTS [CgH4FgSO,]" ~ [CeHsFgS0,] 327 » 307
] 5.14e4
S
] B B e LI L B AL I UL UL IS UL I UL I I LU T IR SN I
1.40 1.60 1.80 2.00 2.20 2.40 2.80 2.80 3.00 3.20 3.40
100~ [CgHaFgSO " — [HSO,I 07> 81
] 126
)
0-lllllAllllllliIIIIIlllllIllllllllllllllllIIIIIIIIllllllllllllllllIllll'lllllllllIllllllllllllIIII,‘I'I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
100- 6:2FTS [CgH4F1380, — [CgHaF 1,80, 427>‘1‘%
0-""I""|""i""I""I""I""I'/'\"I""I""I""I""I""I""I""I N UURRE R LN R
1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00 3.20 3.40
60 8:2FTS [C1gHF17805" —  [CygH3F1SO,I" 527 > 507
] 67.5
c-""I""I""I'"'I”"I""""I I"'I”"""IM"'I""I""I""I""I""I""I""I
1.40 1.80 1.80 2.0 220 2.40 2.60 2.80 3.00 3.20 3.40
100 PFOA [C3F1502] — [C,;FsT 413"%‘:3
0—/\1“"/;'\'|| ||| 1'/|\J\T/\|1'(\A|A|||"|
1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00 3.20 3.40
PFOS [CeF478051 — [FSO,) 499 > 99
213
AITIIII'III/\A_AfI\I IIIIIIII[III|IIIIllllllllllll]lllIII||I|I|'I]iIA III“_I/I\l_IIIIIIIIIIIIIIIII/I\III\lIlTime
1.60 180 2.00 2.20 240 260 280 3.00 3.20 3.40
c lons for 2:
injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 4:2FTS)
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) =
{both with 10 mM NH,OAc buffer}
Flow: 300 pl/min
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©: hafi g/

WEL i GT O CERTIFICATE OF ANALYSIS
LABORATO DOCUMENTATION
JUCT CODE: B:2FTS LOT NUMBER: 62FTS0616
COMPOUND: ' Sodium 1H,1H,2H,2H-perfluorooctane sulfonate
STRUCTURE: AS #: Not available

NS NSNS AN/

N N WL
/\ /\ /\ /\
F F F F F F H W

MOLECULAR FORMULA: C,H,F,,SONa MOLECULAR WEIGHT: 450.15

CONCENTRATION: 50.0 + 2.5 yg/m!  (Na salt) SOLVENT(S) Methanol
474 £ 2.4 yg/ml  (6:2FTS anion)

CHEMICAL PURITY: >08%

LAST TESTED: oy 06/25/2016

EXPIRY DATE: irvwm) 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: %L, Date: (6/29/2016

~ B.G. Chittim Gt

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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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 guantification of the specific chemical compound it contains.

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 imes. Waste should
be disposed of according to national and regicnal 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/MSIMS,
SFC/UV/MSIMS, x-ray crystallography, and melting polnt. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to sclutlon preparation, crystalline materlal is tested for homogeneity using a variety of technigues (as stated above) and its
solubllity 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 interntal standard, they are comparad by GC/MS, LC/MS/MS andfor 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 exlsting
products are compared to oidet 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.

UNCE TY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
aquation;

The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the Independent parameters

X, x,,..x, on which it depends is:
U, (1, Xp X, ) = 'zn(_)’,.v[ 32
il

"o
where x is expressed as a relative standard uncertainty of the individual parameter.

The Individual uncertainties taken into account include those associated with welghts (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 confldence of 95%) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceable to specific crystalline ots. 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
walghing 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.

IR VALI
Ongoing stablllty studies of this product have demonstrated stablliity 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 1ISO 8001 by SAl Glabal,

ISG/EC 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=

holY) "J
= ¢ CALA ANAB
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—— T Y e
RFTEMENCT “SAT-AIAL
HRGDL. A

*For additional information or assistance concerning this or any other products from Waellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at Info@weil-labs.com*
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i 1: 6:2FTS; LC/MS Data (TIC and Mass Spectrum)

25june2016_62FTS_001 25-Jun-2016  14:59:05
62FTS0616 25 ug/m Scan ES-
TIC
1007 4.3367
jea

0o T e e e e e e e e e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

25june2016_62FTS_001 205 (3.447) 25-Jun-2016 14:59:05
B82FTS0616 25 ug/mi Scan ES-
100+ 427 1.10e6
32_
428
0 L AL P U LR AL MU AURVA uaL iy FLELELULG UL LU LELAU ELALAUALT| [MUILALAUR] LA LI [UTLALLI) LU L] [LELAL U LIt ALALY) UL Lo ""I"'I'I'"‘l""Ii""l""l""'l”“'mlz

240 260 280 300 320 = 340 360 380 400 420 = 440 460

Conditigns for Figure 1:

LC: Waters Acquity Ultra Performance LG

MS: Micromass Quattro micro APl MS

Chromatographic Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)

Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeQH:ACN)/ 50% H,0 Capillary Vioitage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp ta 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditlons in 0.5 min. Desolvation Gas Flow (V/hr) = 750
Time: 10 min

Flow; 300 pimin
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Eigure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)

25june2016_62FTS_002 . 25-Jun-2016 17:35:57
62FTS06816 500 ng/ml
B - 427 > 407
®
L e B LA I LA SR UL B UL LU I I (LA UL I I UM IR RN
3.80 4.00 4.20 4.40 4.80 4,80 5. 00 5.20 5.40 5.60
10 [CoH F 45280, — [HSO,] 407 » 81
87.5
] A /\/\/\
GIIIII'II[II'IIIIIIllI[II|I|!FIl|||llllli\IITIIEEIII|Ill'lilll‘llltlll"llllllllI||Tll‘|ll|l‘ll|llll|II‘II
3.80 4.00 4.20 440 4.60 4.80 5.00 5.20 5.40 5.60
ﬁ)% 4:2FTS [CeH, FS0,) — [CyH,F3S0,] 327>:1.’,gg
”||'||A{\/|\/\’|\/\'i|||/|/\/\|\i/\’/|\/w\/l\/\|l
3.80 4.00 4.20 440 4.60 4.80 © 5.00 5,20 540 560
I\II'IITT]IIII‘IIAIATI’I‘IK\III'IIIIIIIA“IIIFIII|FY|MI Jllllllill|lll1'|'|ll|lllIl
3.80 4.00 4.20 4.40 4.60 4.80 5.00 520 5.40 5.60
PFOA [CeFys0,l" — [C7Fys) 413> 369
? A/\ )
I""I“"I""l""I""i""I""T“"I""I""I""I"‘ I""l""l A UARES AARS ULLLE BRI ARRR
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
PFOS [C4F 1780, — [FSO,] 499 > 99
\% 149
AR NS W A AN A .
Illllll'i—llllllllll|ITII]II|I|IIII'IIIIIIIIII]IIII‘IIII'IllllllllIIIIrlllll]llllllllllllllllllll me
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
itio| igure 2:
Injection: Direct loop injection MS_Parameters
10 pl {500 ng/ml 6:2FTS)
Collision Gas (mbar} = 3.46e-3
Mobile phase:. Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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CERTIFICATE OF ANALYSIS
DOCUMENTATION

WELLINGTON

LABORATORIES

PRODUCT CODE: 8:2FTS | LOT NUMBER: 82FTS0816
MPOQLUND: Sodium 1H,1H,2H,2H-perfluorodecane sulfonate
STRUCTURE: CAS #: Not available
VARV IS VARY AN Vi &
/\/\/\/\/\/"”
/ \ / \ / \ / \ / \
LE E C, H.F,SONa MOLECULAR WEIGHT: 550.16
CONCENTRATION; 50.0 £ 2.5 pg/m!l {Na salt) LVEN ; Methanol
47.9 + 2.4 yg/ml  (8:2FTS anion)
CHEMICAL PURITY: >98%
LAST TESTED: immuasyyy 08/22/2016
EXPIRY DATE; (mmuswn 08/22/2021

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.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

W7

Certified By:
” B.G. CHittim

Date: _08/25/2016

(mmiddryyyy)

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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The products prepared by Wellington Laboratorles 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 wormn 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 unamblguous 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/UVIMSIMS, x-ray crystallography, and mslting 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/ar 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 homageneity of the crystalline material as
well as the stability and homogenaity of the solutions in the storage containers.

UNCE INTY:
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

X, X%, 0N which It depends is:
U, (J’Uﬁ 2 Xa ,....x")) = Zu(y.. x})z
=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 (callbration 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 & Ievel of confidence of 95%) is stated on the Cettificate of Analysis for all of our products,

IRACEABILITY:
All reference standard solutions are traceable to specific crystalline Iots. 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 |s 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.

Y F D
Ongoing stability studles of this product have demonstrated stability in its composition and concentration, until the specifiad expiry
dats, 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 confarm to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of SO 8001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Labaratory Accraditation Inc. {CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

o
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*For additional information or assistance concerning this or any other products from Wellintoh Laboratories Inc.,

please vlsit our website at www.well-labs.com or contact us directly at info@well-labs.com™**
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Eigure 1; 8:2FTS; LC/MS Data (TIC and Mass Spectrum)

22aug201 6_82FT30616_004 22-Aug-2016  16:20:13
82FTS0816 25 ug/mi Scan ES-
a TIC
122 5.7007
‘e“:“'
0l'll]llvr|-r||r|-x—v—rr|ra|||---|||s||||vTT1|r|v—I|11f|—ru|||w||n||-r||||||||w|r|||w|||v||||||r|—-rv.||| Time
3.00 3.50 4.00 4.50 5.0 5.50 6.00 6.50 7.00
22aug2016_82FTS0816_004 347 {5.835) 22-Aug-2016 16:20:13
82FTS0816 25 ug/mi ' Scan ES-
100- 527 1.15e6
a..?__
528
i 529
0 ' m/z
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatearaphic Conditions MS Parameters
Column: Agilent Zorbax Bonus-RP
1.8 gm, 2.1 x 100 mm Experiment: Full Scan {250- 850 amu)
Mabile phase: Gradient Source:Electrospray (negative)
' Start: 55% (80:20 MeOH/ACN} / 45% H.O Capitlary Voltage (kV) = 3.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow {l/hr} = 100
before returning to initiat conditions In 0.5 min. Desolvatlon Gas Flow (I/hr) = 750
Time: 10 min
Fiow: 300 pl/min
:27, Isguod 2004-11-10 82FTS0816 (3 of 4
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Eigure 2: 8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

22aug2016_82FTS0816_005 22-Aug-2016  17:20:12
B2FTS0816 500 ng/ml
10 8:2FTS [C1oHsF 17805 — [CyoHaF 18051 527 > 507
2.15e4
3
) o ARAN LRALE LS RS LR LA RS RS AL AR AN RRR RS R LRRRE LANAN LARER RN LALRE RARAY!

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 1.80 2.00 220

170
*
GI(ll|||||||Il(ll'l|||||||||||ll||||Ifll'l||||I||||I|||'|||';IT11|Ill||$M||‘IA[[||||'|Il'ITTI"'I""'Ir]r]]
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
10 6:2FTS [C5H4F13$03]' = [C3H3F12503]- 427 » 407
. 134
&
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
4:2FTS [CeHyFoSO,1 — [CgHyFgSO,I" 327 > 307
10
94.0
®

0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFOA [CsF 502" — [C;Fqs) 413 > 369

10 313
° ,AA A/‘/\A j\/\/\
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFOS [CgF178051 — [FSO,) 499 > 99|
10
131
0 IlllIIllIIIIIrlIllllI(ll'l'l‘ilIIIIIl|1lll[lllIilIll'IilIIAITIﬁ[rIIIIII/I\IlllllllllAAl"lllllllllilllll'fllllTim‘e
0.20 0.40 .60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
o re 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml 8:2FTS)
Collision Gas {mbar) = 3.318-3
Moblle phase: isocratic 80% (80:20 MeOH:ACN) / 20% H,C Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Formi:27, issued 2004-11-10 82FTS0818 {4 of 4}
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Reagent
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Bi NS j. CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: 9CI-PF3ONS LOT NUMBER: 9CIPF30NS0916
COMPOUND: Potassium 9-chlorohexadecafluoro-3-oxanonane-1-sulfonate
STRUCTURE: CAS #: 73606-19-6
F F F F F F F F
al \C/ \C/ \C/ C/ S0y K*
N N N TN N
N /N / \
F F F F F F F F
LE FORM : C,F.CISOK MOLECULAR WEIGHT: 570.67
CONCENTRATION: 50.0 £ 2.5 ug/ml (K Salt) SOLVENT(S): Methanol
46.6 + 2.3 yg/ml (9CI-PF30ONS anion)
CHEMICAL PURITY: >08%
LA&I TESlED; (mmideliyyyy) 09/30/2016
EXPIRY DATE: mmadywy 09/30/2021

RECOMMENDED ST GE: Store ampoule in a cool, dark place

D CHED:

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.
. This compound is the major component of the commaercial formulation known as F-53B.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m__. Date: 10/19/2016

~ B.G. thittim )

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 » info@well-labs.com

Formi:27, lstued 2004-11-10 BCIPF3ONS0816 (1 of 4)
Revisior#:3, Revised 2015-03-24 Page 85 of 728 rove



INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certifled 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 potentiat 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 preducts 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-tabelled compounds are also confirmed using
HRGC/HRMS andfor 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/IMS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest In each solution are reguired 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 caiculated using the following
equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters

X,, X,...X, ON which it depends is:
1 (P(%),%y00X,)) = JZu(y;x.-)‘
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 Centificate of Analysis for all of our products,

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for sclution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST andfor NRC traceable external weights. Al 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 stabllity studies of this product have demonstrated stability in its composition and concentration, until the specifled expiry
date, in the unopened ampoule. Monitering 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 Managemaent System registerad to the latest versions of 1ISO 9001 by SAl Global,
ISO/NEC 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).

Q.q_l.?‘ = :’J'ﬁ'.

i o e
REFGACHCE *FATRLAL
B

*For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at nfo@well-labs.com**
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Elgure 1: 9CI-PF30NS; LC/MS Data (TIC and Mass Spectrum)

30sept2016_9CIPF3ONS_001 ' 30-Sep-2016  11:03:54
9CIPF30NS0916 25 ug/m! Scan ES-
. TIC
e 1.98e8
e
| L
0 ""l""I""i""I""I""l"frf""l""l""I""I""I"-T:I""I""i‘-"-'—Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00
30sept2016_9CIPF3ONS_001 328 (5.516) = 30-Sep-2016 11:03:54
SCIPF30ONS0916 25 ug/ml Scan ES-
100~ 531 2.56eb
5
633
. 351 .
! 353 33
0- y mjiz
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Conditions for Figure 1: -
LG Waters Acquity Ultra Performance L.C
MS: Micromass Quattro micro AP| MS
Chromatoaraphic Conditions MS Pgraimeters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voitage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flow (V/hr} = 50
1.5 min before returning to inktlal conditions In 0.5 min. Desolvation Gas Flow (Ifhr) = 750
Time: 10 min
iFIow: 300 ulfmin
Form#:27, issued 2004-11-10 9CIPF30NS0816 (3 of 4)
rev0
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Eigure 2: 9CI-PF30NS; LC/MS/MS Data (Selected MRM Transitions)

30sept2016_SCIPF30ONS_002 30-Sep-2016 16:24:30
9CIPF30NS0918 500 ng/ml
Lo, - 531 » 351
10 9CI-PF30NS [CBF1ECISO4] [C¢F4,CIO] 1 8805
Gtllll[lllllllll;lllllIIII|IIII|IIIll’ll(llllllllllllllltlllll[]llllll[llllII|IIlI|IIII|IIII_IIITIIIIII
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4, 60
10 11CI-PF30UdS [CigF2CIS0,]" — [C4F,cCIOT 631 > 451
192
*
AR B S RS B e R LS IS UL R LS R IV I VLS I LS UL LA R
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4, 20 4490 4. 60
10 [CeF12CIS0," — [C4F4CIOT 431> 251
268
=
L e L I L I U I (MU R AU R UL R UL L UL R UL LA
2.6 2.80 3.00 3.20 340 360 - 3.80 - 4.00 4.20 440 4.60
10 [C;F,4CISO,J — [CgF,,ClO]" 481 > 301
181
Y
D R R e s (LGRS LA UL RIS UL L UL R LS B UL I IULLLE I I R
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
[CoF,4CISO,l" — {C.F,CIOY 581 > 401
WWWWMW !
IlIIllllllltllIllllllllll!lllll‘l—l'l"l‘llllllIlllll'Illllllll'llllllillllIIII\iIIllllTTIIIlIIIIIIIIJ!I
3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.60
10 PFOA [CaF 450, — [C7Fqsl 413 > 369
322
= \/\/\/\/\/\«\/-\A’\’\J\f\j\/\/\/\/\/\,
G III'IIIIII[I]IIIIIII|IIIIIrTIlllJ!lllllllllrllllll]IIIIIIIIIIIII‘I'IIIII!IIIII]I[I’]IIIIII||Il|||||l
2. 2.80 3.00 320 3.40 3.60 3.80 4.00 4.20 4.40 4.60
. 190
GIl'l'llllllIlll]ll\llIIIllII'lIIII!IIIIII|1‘II‘I|IIII|IIII|T'I'lIIIIIIIlI|Il1l|llll|llll|‘llilllll||||||Tlme
2.8 2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 440 4.60
Conditions for Figure 2:;
Injection: Direct lcop-injection MS Parameters
10 ul (500 ng/ml 9CI-PF30NS) )
Collision Gas (mbar) = 3.35e-3
Mobile phase: lIsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
Form#:27, Issued 2004-11-10 SCIPF3ONSC916 (4 0f4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

br-NEtFOSAA

N-Ethylperfluorooctanesulfonamidoacetic
Acid Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-NEtFOSAA

LOT NUMBER: brNEtFOSAAQ118
CONCENTRATION: 50.0 £ 2.5 pg/ml
SOLVENT(S): Methanol/Water (<1%)
DATE PREPARED; trmcatyyy) 01/10/2018

LAST TESTED: (mmudvyy 011772018

EXPIRY DATE: (nmudivyy 01/17/2023
RECOMMENDED STORAGE: Refrigerate ampoule
DESCRIPTION:

The chemical purity has been determined to be >98% N-ethylperfluorooctanesulfonamidoacetic acid (linear
and branched isomers). The full name, structure and percent composition for each of the identified Isomeric

components are given in Table A.

D TATI ATT,

Table A: Isomeric Components and Percent Composition by ™F-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)

DITIONAL RMATION;

. See page 2 for further detalls.
. Contalns 4 mole eq. of NaOH to prevent conversion of the acetic acid moiety to Its respective methyl

ester.

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-fabs.com
brNEtFOSAAG118 (1 of 8)
rev0
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The products prepared by Wellington Laboratorles 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.

N "

This product should only be used by qualified personnal famillar 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 reglonal regulations. Safety Data Sheets (SDSs) are available upon request.

T
Our products are synthesized using single-product unambiguous routes whenever possible. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SEC/UVIMS/MS, x-ray crystallography, and meiting point. |sotopic purities of mass-labelled compounds are also confirmed using
HRGG/HRMS andfor L C/MS/MS.

MO El

Prior to solution preparation, crystalline materlal 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, andfor SFCUV/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, as well as mixtures and calibration solutions, are compared to older lots In a similar manner. This further confirms the
homagensity 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 soluticns Is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX, ON Which it depends is: P i
u, (X, %,,.%,)) = Z”(y’xi)
i=|

where x is expressed as a relative standard uncertainty of the indlvidual parameter.

The indlvidual uncertainties taken Into account include those assoclated with welghts (calibration of the balance) and volumes
{callbration 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.

IRACEABILITY:
Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly callbrated by an external ISO/NEC 17025 accredited laboratory. In addition, their callbration is verified prior to each
weighing using calibrated external weights traceable to an ISO/IEC 17025 accradited laboratory. All volumetric glassware used
is calibrated, of Class A tolerance, and traceable to an ISO/IEC 17025 accredited laboratory. For certain products, traceability to
international interlaboratory studies has also been established.

H 10D VAL :
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopaned ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

s rmadins hasie
G e e =

LIMITED WARRANTY:

At tha 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 1ISQ 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1228), and I1SO 17034 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

au e, ﬂ
(: - CALA &&:né&::o

*For additlonal information or assistance conceming 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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Table A: br-NEtFOSAA; Isomeric Components and Percent Composition (by *F-NMR)*

Percent
Isomer Name Structure Composiltion
by “F-NMR
1 | N-ethylperfluoro-1-octanesulfonamidoacetic acid CF3(CF2)7SOZTCH2C02H 77.5
CoHs
2 | N-ethylperfiuoro-3-methyiheptanesulfonamidoacetic acid CF3(CFa)sCF(CF2,SO0NCHCOH | 59
CF; C,Hs
3 N-ethylperfluoro-4-methytheptanesulfonamidoacetic acid CFS(-CFz)Z?F(CF2)3SOZ'|\JCH2002H 22
4 N-ethylperfluoro-5-methytheptanesulfonamidoacetic acid CF 3CF2CI:F(CF2)4SO2'?|CHZCOZH 5.4
CFy CoHs
5 | N-ethylperfiuoro-6-methylheptanesulfonamidoacetic acid CFyQF(CF4)sSO,NCH,COpH 10.4
CF, C,Hg
ik
6 N-ethylperfluoro-5,5-dimethythexanesulfonamidoacetic acid CF3(I;‘(CF2) 4502N?H2002H 0.3
CF, C,H;
o
7 |N-ethylperfluoro-4,5-dimethylhexanesulfonamidoacetic acid CF3(|;FCF(CF2)3802ITJCH2002H 0.3
CF, CyHg
CF,
8  IN-ethylperfluoro-3,5-dimethylhexanesulfonamidoacetic acid CF3CI:FCFZCF(CF2)2802P'~ICH2002H 0.3
CF, C,Hg
g Other Unidentified Isomers 1.3
* Percent of total N-ethylperflucrooctanesulfonamidoacetic acld isomers only.

Certified By: __:% Date: _03/22/2018

(mmideiyyyy)
B.G. Chittim, General Manager

Formit; 13, issued 2004-11-10 brNEtFOSAAQ118 (3 of 6)
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Figure 1: br-NEtFOSAA; LC/MS Data (TIC and Mass Spectrum)
17jan2018_brNE{FOSAA_001 17-Jan-2018 15:52:49
brNEtFOSAAQG118 25 ug/mi Scan ES-
TiC
100 5.06e7
ae_
0 RARESRAREERRRE LAALE LURAE RARAN LARES RARAN LAREN RRARE UARLLE RERANRAREE RARAN RALRE BERRE RN e 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
17jan2018_brNEtFOSAA_001 252 (4.238) 17-Jan-2018 15:52:49
brNEtFOSAAQ118 25 ug/ml Scan ES-
100+ 584 4.07e5
BQ_
| 483 585
J
419 526
| |,586
0 ""I""I""I""l'"'I""I""I""LI‘"'I""i'li"i""Ik-"'l""I’ by M/Z
295 9250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
LONaix for Filguie ]
LG: Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro AP1 MS
c o diti MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative}
Start: 55% (80:20 MeOH:ACN) / 45% H,Q Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flow {Ifhr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/) = 750
Time: 10 min
Flow: 300 ulmin

Formit:13, Issued 2004-11-10
Revisiorit:5, Revised 2018-01-22
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Figure 2: br-NEtFOSAA; LC/MS Data (SIR)

17jan2018_brNEtFOSAA_002 17-Jan-2018 16:03:44
brNEtFOSAAQ118 500 ng/m! Linsar Isomer of SIR of 7 Channels ES-
100+ N-sthylperfiuereoctanssulfonamidoacetlc acid TIC
9.20e4
¥
i Branched Isomers of
N-ethylperfluorooctanesulfonamidoacetic acld
0 Illl‘lllrlllll|I‘lll|'llll|llll'llll|llIllr]l1l|ll|rlIIlIlI|||lI|l|IIIIIlIlIITﬂTIIIIlllllIIllllillll'llTlIllllIIlllII!III 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 8.50
iti for
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hi MS$ Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: SIR (7 channels)
Meblle phase: Gradient Source: Electrospray (negatlve)
Start: 55% (80:20 MeOH:ACN}) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15-60
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 50
2 min before retuming to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pimin
Formu:13, Issuad 2004-11-10 brNEtFOSAADT18 (5 of 6
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Figure 3: br-NEtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

17jan2018_brNEtFOSAA_005 17-Jan-2018 16:47:40
brNEtFOSAAQ118 500 ng/m _ ]
10 N-EtFOSAA [c12H7F17N04S] — [C.mHsF"NOzS] 584 > 526
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#
cI||||I|||||||'|I|‘||I||||1l|||I||li|||||l|||]1|||||I[I|||||||||||||l|||l|11|l|||||||||||'|I|||IIJJ||I|||||||||t|||||l'[11
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
10 N-EtFOSA* [c.stF-lTNOZS]' —_— [C3F7]- 528 > 169

390

Dot N ol n_JLASA Ly o A Aer A piile A Ao ) ! MY gl A
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

N-MeFOSAA [Cy4H5F1sNO,ST — [CgF ;] 570 > 419
401

%

O TR A VRV YU 1 U Yo Y | AAh..u\,mmAJ 4 hat AMMLMMJLM%%
IIlllllllllllillllllfl!llIlliiIIIIIIIIIIIIIIIII(!III [[ll‘ Illllllllllllll IIi!IIIIIIIIIIIII

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.5 5.00 5.50 6.00 6.50

556 > 498
200

0. 50 1. 00 1.60 2. 00 2.50 3 00 3. 50 4 00 4 50 5. 00 5.50 6.00 6.50

PFOS [CgF17S051" — [FSO,) 499 > 99
119

0 50 1.00 1.50 2.00 250 3. 00 3.50 4 00 4. 50 5. 00 5.50 6.00 6.50

FOSA [CgHF ;NO,8]" — [NO,S] 498> 78

100 83.3

. hlllll lhh lhml “h] “A“” ua“ lh..lahmm AL A 1“1 “ M\, nﬂh |. ﬂlh‘ M

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 8.50

PFOA [CoF45051" — [C7F46l 412 > 369
415

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
*Nota: N-EtFOSA is formed by in-source fragmentation.

Conditions for Figure 3;
Injection: On-column MS Parameters
Collision Gas (mbar) = 3.39e-3
Mobile phase: Same as Figure 2 Collision Energy (eV) = 11-40 (variable)
Flow: 300 pl/min
Formi#:13, tssued 2004-11-10 briNEtFOSAAD118 (6 of 8}
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Reagent

LCbr-NMeFOSAA 00001
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WELLI TON  CERTIFICATE OF ANALYSIS
RIES DOCUMENTATION
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br-NMeFOSAA

N-Methylperflucrooctanesulfonamidoacetic
Acid Solution/Mixture of Linear and
Branched Isomers

PROBDUCT CODE: br-NMeFOSAA

LOT NUMBER; brNMeFOSAA0118
NT N: 50.0 + 2.5 pg/ml

SOLVENT(S); Methanol/Water (<1%)

DATE PREPARED: (wwadysyy) 01/10/2018

LAST TESTED; ¢mvadyyy) 01/17/2018

EXPIRY. DATE: (nmdayp 01/17/2023

RECOMMENDED STORAGE: Refrigerate ampoule

DESCRIPTION:

The chemical purity has been determined to be 298% N-methyiperfiuorooctanesulfonamidoacetic acid {linear
and branched isomers). The full name, structure and percent composition for each of the identified isomerlc
components are given in Table A.

EN ] N TA H
Table A: Isomeric Components and Percent Composition by *F-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)

DD|TION N ATl

. Ses page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the acetic acid molety to its respective methyi
ester.

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
brNMeFOSAADT1E (1 of 6)
rev0

Form#: 13, Issued 2004-11-10
Revisiontt:§, Reviasd 2018-01-22 Page 97 of 728



INTENDED USE:
The products prepared by Wellington Laboratoties Inc. are for laboratory use only. This certifled reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains.

I N

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 sholld be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all tmes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Our products are synthesized using single-preduct unambiguous routes whenever possible. 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. Isctopic purities of mass-labelled compounds are also confirmed using
HRGCMRMS andfor 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 conslideration. 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/UVIMSMS.
The relative response factors of the analyte of interestin each solution are required to be <5% RSD. New solution lots of existing
preducts, as well as mixtures and calibration solutions, are compared to older lots in a similar manner. This further confirms the
homogenelty of the crystaline materlal 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 preduct
should be performed using calibrated measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
aquation:

The combined relative standard uncertainty, u (y), of a vaiue y and the uncertainty of the independent parameters

X,, X,...X, ON which it depends is: 5 R
b (Y08, Xy, ) = | 2 (3, )
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with weights {callbration 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 Cerifficate of Analysis for all of our products.

B

Al reference standard solutions are traceable to specific crystalling lots, The microbalances used for solutlon preparation are
regularly calibrated by an external ISONEC 17025 accredited laboratory. In addition, their calibratlon is verified prior to each
weighing using calibrated external weights traceable to an ISO/IEC 17025 accredited laboratory. All volumetric glassware used
is calibrated, of Class A tolerance, and traceable to an ISO/EC 17025 accredited laboratory. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATF [ PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the spacified expiry
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
An a rantina hasls.

LIMITED WA )
Al 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 8001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO 17034 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

3

3y
"% cALA

RCCREGITED
-

REFERENCE MATERIAL
PRGBUGER

**Far additional Informatlon or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-|abs.com or contact us directly at info@well-labs.com**

Formmit:13, Issued 2604-11-10 brNMeFOSAAO118 (2 of 6)
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Tabie A: br-NMeFOSAA; Isomeric Components and Percent Composition (by “F-NMR)*

Percent
Isomer Name Structure Composition
by “F-NMR
1 N-methylperfluoro-1-octanesulfonamidoacetic acid CF3(CF2)TSO2'}'CHZCOZH 76.0
CH,
2 | N-methylperfluoro-3-methylheptanesulfonamidoacetic acid CF4(CF. 2)3(;:F(CF2)2802r|~JCH2002H 0.7
CF, CH,4
3 N-methylperflucro-4-methylheptanesulfonamidoacetic acid CFy(CF, Z)Z?F(CFQSSOZTCHZCOZH 20
CFq CH,
4 | N-methylperfluoro-5-methylheptanesuifonamidoacetic acid CF4CF, iAo 2)4302'?'0"'2002“ 6.0
CF, CH,
5 N-methylperfluoro-6-methylheptanesulfonamidoacetic acid CF3?F(GF2)SSO2'}'CH2002H 14.0
CF, CH,
fre
6 [ N-methylperfluoro-5,5-dimethylhexanesulfonamidoacetlc acid CF3(I:(CF2)4802N(I‘.‘H2002H 0.2
CF, CHy
7 Other Unidentified Isomers 1.1
* Percent of total N-methylperflucrooctanesuffonamidoacetic acid isomers only,
Certified By: m’ Date: _(03/22/2018
- -~ [mmiddfyyyy}
B.G. Chittim, General Manager
Formi:13, lesued 2004-11-10 Page 99 of 728 brNMeFOSAAD118 {3 of 6)
revQ
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Figure 1: br-NMeFOSAA; L.C/MS Data (TIC and Mass Spectrum)

17jan2018_brNMeFOSAA_001 17-Jan-2018 15:20:04
brNMeFOSAAD118 25 ug/ml Scan ES-
100 TIC
1 5.84e7
s
Ol T S T T I T T e e e e Time
050 100 150 200 250 3.00 350 4.00 450 500 550 600 6.50 7.00
17jan2018_brNMeFOSAA_001 233 (3.918) 17-Jan-2018 15:20:04
brNMeFOSAA0118 25 ug/mi Scan ES-
100- 570 5.46e5
P
) 483 571
419 e
512 572
0 ....,...\,....,....,...‘,....,....,‘..:,....l....,."...,....lj...“..  mamaa e e ol 41174
295 9250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
GULUILUNS Ty Tyl 1t l
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographlc Conditions MS Parameters
Column: Acquity UPLC BEH Shisld RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu})
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH CAc buffer) Cone Veltage (V) = 35.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flow (lthr} = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:13, Issued 2004-11-10 brNMaFOSAAQ118 (4 of 6)
revld
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Figure 2; br-NMeFOSAA; LC/MS Data (SIR)

17jan2018_brNMeFOSAA_002 17-Jan-2018 15:30:59
brNMeFOSAA01 18 500 ng/m o SIR of 7 Channels ES-
100~ N-methylparfluocrosct ulfonamlideacetic acid TIC
1.17e5
¥

Branched Isomers of

N-mem!lparﬂucrooctarwsulfonamldoaneﬂ?

0 L N A L I L B L B NI B e s e e e 1411
1.00 2,00 3.00 4.00 5.00 6.00 7.00 8.00
it Fl 2;
LG Waters Acqulty Ultra Performance LG
MS: Micromass Quattro micro APl MS
m h ition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR (7 channels)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15-60
Ramp to 90% orgaric over 7 min and hold for Cone Gas Flow {//hr) = 50
2 min before returning to initfal condltions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow; 300 pl/min
Formi:13, lssued 2004-11-10 Page 101 of 728 bINMeFOSAAD11B (5 of B)
rev0
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Eigure 3: br-NMeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

17jan2018_brNMeFOSAA_004
brNMeFOSAAQ118 500 ng/ml

17-Jan-2018  16:36:33

0 N-MeFOSAA [Cy(HsFNO,ST — [CgHyF1sNO,S] 570 > 512
7.99e3
&
c I LI | I T 1171 ] T 11 71 l T 1 1 1 I T 1 1 1 l LI I T 1T L ¥ I LI I L L I T ‘ L ‘ T U 1T 1T l L2 I ) I L l T 1 77T l
1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00
10 N-MeFOSA* [CqHyF sNO,ST — [CoFo 512 > 169
1.01e3
c STy . 7YY P ST 3 e, . P VP T T VN, AR S Y Aae hnne o Agur o\l
AL S LA B L g o e e S L R AL AL UL AL RURL AL IUR A A
2.00 3.00 4.00 5.00 6.00 - 7.00 8.00
N-EtFOSAA [C1oH,F4zNOST — [CgFyp) 584 > 419

262

*Note: N-MeFOSA is formed by in-source fragmentation.

Injection: On-column

Mobile phase: Same as Figure 2

Flow: 300 pi/min

ara (=]

Collision Gas (mbar) = 3.3%e-3
Colllsion Energy (eV) = 11-40 {variable)

Formii:13, Issued 2004-11-10
Revisionit:5, Revised 2018-01-22
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Reagent

LCd3-NMeFOSAA 00006



e L
1106123 (’, l 4%—1 CCd~

ID: L Cel3-NMeFD5AA C0006
Exp: 05/19/22 Pepd: CCTL
d3-N-MeFOSAA

ELLINGTOIN  CERTIFICATE OF ANALYSIS
B TORIES DOCUMENTATION

T CODE: d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAD517
COMPOLUND: N-methyl-d3-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE; CAS #: Not available

NSNSNSNS
N N e N e

F C C \
A AN A
F FF FF F F F

MOLECULAR FORMULA:  C,DHF,NOS MOLECULAR WEIGHT:  574.23

CONCENTRATION; 50 + 2.5 pgfml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,

LAST TESTED: oy 05/19/2017

EXPIRY DATE: (mmaavw) 05/19/2022

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spegtrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contalns 4 mole eq. of NaOH to prevent the conversion of the acetic acld moisty to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/31/2017

B.G. Chittim, Genere! Manager {mmiddiyyyy)

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Form#t:27, issued 2004-11-10 dINMBFOSAADSIT (1 of 4)
Reviston#t4, Revised 2017-03-06 Page 104 of 728 rev0



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 carrisd
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 unamblgucus routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

H E s

Prior to solution preparation, crystalline material Is tested for homegeneity using a variety of techniques (as stated above) and its
solubility in a given dlluent is taken into consideration. Duplicate sclutions 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/IMS,
The relative response factors of the analyts 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 refersnce standard solutions is calculated using the following
equatlon:

The combined relative standard uncertainty, u(y), of a value y and the uncertainty of the independent parameters

X, X,....X, On which it depends is: P Z
0, (Y, X%, ) = [ D100, ;)
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The Individual uncertainties taken into account include those assoclated with weights (calibration of the balance) and volumes
{callbration 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 35%) Is stated on the Certificate of Analysis for all of our products.

JRACEABILITY:
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 interiaboratory studies has also been gstablished.

EXPIRY DATE / 0D Of LIDITY:
Ongolng stability studies of this product have demonstrated stability in its compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Manitoring for any degradation or change in concentration of the listed analyte(s) Is performed

on 2 rotine hacle

LIMI R H
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.

This product was produced using & Quality Management System registered to the latest versions of 1ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226}, and 18O GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523}.

492 . L’xi
‘: " CALA xccsll.al‘rzn

(51 R ENTE MATEFAL
PRGGUEER

*For additional information or assistance conceming 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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Flaure 1: d3-N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)

19may2017_d3NMeFOSAA_004 19-May-2017  16:47:26

d3NMeFOSAADS517 25 ug/mi Scan ES-
TIC

{l00s; 8.5207

%

GJ....,...r,mq—n..,,...,....,r...,.,..,.m]....,.... T T T Time

050 100 150 200 250 300 350 400 450 500 550 6.00 650  7.00

19may2017_d3NMeFOSAA_004 239 (4.019) 19-May-2017  16:47:26

d3NMeFOSAAD517 25 ug/ml Scan ES-
7
100 573 7.92e5
3.2_
1 483 574
419 4
515 575
0 I e et L e e R B e o o e P e TVZ
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 825 650
Igure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro APt MS
Chromatographic Conditions MS Paramgters
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobife phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (Vhr) = 750
Time: 10 min
Flow: 300 plmin
27, d 2004-11-10 d3INMeFOSAADE1T (3 of 4
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igure 2: d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

19may201 7_d3NMeFOSAA_005 19-May-2017 17:13:14
d3NMeFOSAAQ517 500 ng/ml
100+ d3-N-MeFOSAA Cy4D3H,F;NO,S8]" — [CaF4;] 573 > 419
i 1.20e5
#]
0 NS A I oy e e LALELILS BB LA ILRLL LA I I AL S I T I
5.40 5.80 5.80 6.00 6.20 6.40 6.60 6.80 7.00
100 N-MeFOSAA [C4H5F(zNO,S]" — [CgF4, T 570 » 41132
o "'l""l'"'I""I""l""l/'\A/'-\I/'\'"I""I""I'"‘lﬁm{\"'l""l""l'"'I""I
5.40 5.80 5.80 6.00 6.20 6.40 6.60 6.80 7.00
FOSAA [C1gH3FsNOS]" — [CgHF,NO,S 556 > 498
100
i 215
5]
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
100} PFOS [C4F (780, — [FSO,I 499 :gg
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
0} A 159
C|\%\|MITAAAM‘.A-A-MT/.\.|.|--|-.n||..;||---|-||-||||||---./\|/.\/|\/-\\{\-—|&L|Time
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
lons I
Injection: Direct loop injecticn M ete
10 ul {500 ng/ml d3-N-MeFOSAA)
Collision Gas (mbar) = 3.38e-3
Moblle phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 20
{both with 10 mM NH,OAc buffer)
Flow: 300 p¥min
Formi#t:27, issued 2004-11-10 dINMeFOSAACS1T (4 of 4}
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Reagent

LCd5-NEtFOSAA 00006
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ID: LCAS-NE{FDSAA_00006
Exp: 1106/22 Pypd: CCL

WELLING T N CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5NEtFOSAA1117
COMPOUND: N-ethyl-d5-perfluore-1-octanesulfonamidoacetic acid
STRUCTURE; CAS #: Not available

ARV \/ Vi

e N N N N5
/\ /\ /\ /\ CHeCOM
F F F FF FF F

MOLECULAR FORMULA: C,DH,F NO,S MOLECULAR WEIGHT: 590.26

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S); Methano!
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% H,

LAST TESTED: immwacryyy) 11/08/2017

EXPIR S (g 11/08/2022

MENDED ST GE: Refrigerate ampoule

D ION/ DA ED:

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 molety to the methyl ester,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 11/16/2017

£ o fd
B.G. Chittim, General Manager e

Wellington Laboratorles Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 519-822-2849 + info@well-labs.com
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IN DED H
The products prepared by Wellington Labaratories 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 spacific 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 ingesticn. All procedures should be caried
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.

SYNTHE CHARACTERI ION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr 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 crystaliography, and melting point. isotopic puritias of mass-labelled compounds are also confirmed using
HRGC/MRMS andfor 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 crystaliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MB/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

Xy XX, ON which it depends is: ) R
u, (y{x,x, ¥y )} = Z”(ysxj)
i=|

where X is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with weights (calibration of the halance) 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
reqularly tested by an extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing 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 intemational 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 unopsned ampoule. Monitoring for any degradatien 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 tc the stated
technical and purity specifications.

L )
This product was produced using a Quality Management System registered to the latest versions of SO 8001 by SAl Global,
ISOMEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. {CALA; A 1228), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
&8P ; ﬁ.}‘
v » CALA ANAB
»Eor additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,
piease visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figyre 1:

d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)

| 08nov2017_d5SNEtFOSAA_002 08-Nov-2017 14:52:41
| SNEtFOSAA1117 25 ug/ml Scan ES-
i . TIC
Rl 6.8567
|
s
|
| |
i |
! 0 AR AR LR UULEE IS IS U IUNLRS I UL B SR I UL LRSS UL Ry s ma s w40}
L 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
08nov2017_dSNEtFOSAA_002 219 (3.683) 08-Nov-2017 14:52:41
dSNEtFOSAA1117 25 ug/ml Scan ES-
100+ 589 8.75e5
&
] 483 590
419 531 4
j 591
0I""l""F""I""F""I""I""T""I""I""I'I‘l"l""l'l"'l""l" PP MAZ
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
n r Figure 1;
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 km, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capitlary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage {V) = 35.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr} = 50
before retuming to initial conditfons in 0.5 min. Desclvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 200 plmin
Formi:27, Issued 2004-11-10 d5NEtFOSAAIIT (3 of
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Eigure 2: d5-N-EtFOSAA; LC/MS/MS Data {Selected MRM Transitions)

08nov2017_d5SNEtFOSAA_003 08-Nov-2017 16:12:24
d5SNEtFOSAA1117 500 ng/ml
d5-N-EtFOSAA [C4,DsH,FsNO,ST — [CgF 47" 589 > 419
100+
] 2.37e5
0 ""I""I'"'I'"'I""I""I""i""I""I'"‘I""I""I""l""I""I""1
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4,40
N-EtFOSAA [CyaHF17NOSI" — [CgFqal” 584 > 419
100 92.3
G-""I""I""I""I"" "'I""I""I""I'"‘I""I""I""I"" Ty T
2.80 3.00 3.20 3.40 3.60 4,20 4.40
100—_ 92.7
T A/\ AJ\
'IllllllllIII!IIIlllllllllllilllllllllllIillllllll'llllllll'lllIlllllllllllllllll
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.40
PFOS [C5F17S051 — [FSQ,I 499 > 99
1001 96.2
0 1/\|/\/\j\|/\/\|/j\1 I/\Il |11/\/\/\[\||||
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.40
FOSA [CgHF,NO,8]" — [NO,ST 498> 78
100—_ A 218
]
-AIIIIlllllllllllIIlII\lItlIIllIIIl'IIIIillII|IIII;II(IlIIIIliII'lIiI!||||lllllllTlme
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
C i [+] e 2!
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml d5-N-EtFOSAA)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0 Collision Energy (eV) = 20
(both with 10 mi NH,OAc buffer)
Flow: 300 p¥min
Form#:27, lssuad 2004-11-10 dSNELFOSAATI1T (4 of 4)
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Reagent
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WELL NG O\ CERTIFICATE OF ANALYSIS
LABO ORIES DOCUMENTATION
EEQ_D_!.LC_T_C_QEE; NaDONA LOT NUMBER: NaDCNA0417
COMPOUND: Sodium dodecafluoro-3H-4,8-dioxanonanoate
STRL!CTURE: CAS #: 958445-44-8
{ammonium salt}
R F 0
Y4 \/ \ N
e AN / / ~c— None
/ \ / \
MOLECULAR FORMULA: CHF O Na MOLECULAR WEIGHT: 400.05
CONCENTRATION: 50 1 2.5 ug/ml (Na Salt) SOLVENT(S): Methano!
Water (<1%)
CHEMICAL PURITY: >08%
LAST TESTED: tmmisciywy). 04/10/2017
EXPIRY DATE: iy 04/10/2022
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.
. Product is commercially known as ADONA,
. 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: 04/12/2017

B.G. Chittim, Gereral Manager ey

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
~ 519-822-2436 * Fax: 519-822-2849 -+ info@well-labs.com

Formi#:27, Issusd 2004-11-10 NaDONAQ417 (1 of 4)
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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 praduct should only be used by qualified personnel familiar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exerclsed to prevent unnecessary human contact or Ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, ahd clothing should be womn at all times. Waste should
be disposed of according to national and regional reguiations. 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,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LCIMS/MS.

HOMOGENEITY:

Pricr 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. 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.

NCERT,
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined refative standard uncertainty, v (), of a value y and the uncertainty of the independent parameters

X, X,,..X, on which it depends is: u
u {P(x;, %y, )} = Z“(ysxs)z
il

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 volurnes
(calibration of the volumetric glasswars). 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 afl of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solutioh 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
toleranice, 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 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. Maonitoring 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.

UALS E
This product was produced using & Quallty Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
.

-

9 Ve
o D,! CALA ANAR

AGCREDITED

SEFLOINE - TERIAL
FRAL_UEER

**For addittonal information or assistance conceming 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 1: NaDONA; LC/MS Data (TIC and Mass Spectrum)

10apr2017_NaDONA_001 10-Apr-2017  15:28:20
NaDONAQ417 25 ug/ml Scan ES-
TIC
100+ 1.10e8
=
- e e e e 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
10apr2017_NaDONA_001 139 (2.337) 10-Apr-2017 15:28:20
NaDONAQ417 25 ug/ml Scan ES-
100 377 1.28e6
251
ae_
378
VPOV SR PP P o e Tt T2
240 260 280 300 320 340 360 380 400 420
ondi F 1:
LC; Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro APl M3
ct I hig Conditi MS P !
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Elecirospray {negative)
Start: 55% (80:20 MeOH:ACN}/ 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cane Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow {l'hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pimin
Fornm#:27, Issuad 2004-11-10 NaDONAG417 (3 of 4)
rev0
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Eigure 2: NaDONA; [.C/MS/MS Data (Selected MRM Transitions)

10apr2017_NaDONA_002 10-Apr-2017  16:50:01
NaDONA0417 500 ng/mi
0. B NaDONA [CHF,0,1° — [C4FoO,T" 577 > 251
: 2.48e5

ES

URSLIES BLBLALEUS JLALLULES ML L LI MLBLILLIN SLULEL LN L LI LI N BN 0 L ML L L L (L L L A B L

1.40 1,60 180 = 200 = 220 @ 2.40 2.60 2.80 3.00 320 3.40

100+ [CeHF04 — [CFgO,) 327 >3225;
JNA 1 I‘“ J“l L‘ Al “ h \, .“ml “ l thl l“ hm “ ‘
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3 20 3.40

10 [CgHF ;4047 — [C,F30,I 427>§gl

1 40 1. 60 1.80 2.00 2.20 2.40 2.60 2.80 3. 00 3. 20 3.40

- [C7HF 1,04 — [CgHF ;0,1 377 > 333
20.1
9 Au“ ul‘ IJN l ‘l‘g“ 1 J k A hl‘ “ “l‘;lnﬂh “dk‘
1.40 1.60 1.80 2.00 2.20 2.4 2.60 2.80 3.00 3.20 3.40
10 PFOA [CgF450,1" — [C;F gl 413 > 368
224
5
1.40 1. 60 1.80 2.00 2.20 2.40 2. 60 2. 80 3.00 3.20 3.40
PFOS [CoF 47805 — [FSOyT 499 > 99
100 92.4
hﬂmlum in ALLHJ Ml “M TN A I“hu
1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.40
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml NaDONA)
Collislon Gas {mbar) = 3.28e-3
Mobile phase: |socratic 80% (80:20 MeOH:ACN) / 20% H,0 Collisioh Energy {eV) = 10
(both with 10 mM NH,OAc buffer}
Flow: 300 pifmiin
Form#:27, issued 2604-11-10 NaDOMNAO417 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
P T DE; HFPQO-DA LOT NUMBER: HFPODAO717
COMPOUND: 2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-propanoic acid
STRUCTURE; CAS #: 13252-13-6
Q
N/ [

e /c\ /0\ /c\

F/C\F F/C\F F/C\CF3 >

MOLECULAR FORMULA: C,HF, O, MOLECULAR WEIGHT: 330.05
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%

LAST TESTED: tmrvddyy Q7/13/2017

EXPIRY DATE: (mrvaayym 07/13/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

D MENTATION/ DATA B:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORM

. See page 2 for further details.
Product is commercially known as GenX.

-FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certiffed By: - % Date: _07/14/2017

B.G. Chittim, Geferal Manager il

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formit:27, lasued 2004-11-10 HFPODAOT1T (1 0of 4)
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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 (SDS3s) are available upon request.

S SIS / CHA TERIZATION:
Whare 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 intermal 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 Iots 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 (v}, of a value y and the uncertainty of the independent parameters

X XpenX, ON which it depends is: "
2
w0, (VX5 X005, 0) = o D 0y, %)

1=1

where x I$ 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 apprapriate ASTM procedures, which are ultimately traceable to NIST. For certain

products, traceability to international interlaboratory studies has also been established.

EXP ATE / PERIOD OF VALIDITY:
Ongolng stability studies of this product have demonstrated stability in its composition and concentration, untll 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.

A NT:
This product was preduced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISC/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc.. {CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

5
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¢ CALA ANAR
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CEFEENTE MATERIAL
FROUUCER

*Eor 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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Elgure 1; HFPO-DA; L.C/MS Data (TIC and Mass Spectrum)

[ 13july2017_HFPODA_001
i HFPODAO717 25 ug/ml
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Scan ES-

3.97e5

TR MiZ
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1.7 um, 2.1 x 100 mm

Mobile phase: Gradient

Time: 10 min

Flow: 300 pl/min

[}

0.00 Q.50 1.00 1.50 2,00
13july2017_HFPODA_001 111 (1.867)
HFPODAQ717 25 ug/ml
100- 285

=
MR L Laaad Ly sy iy wat e
250 260 270 280 290
onditions for Fi
LC; Waters Acqulty Ulira Performance LG
MS: Micromass Quattro micro APl MS

i : hic Conditi
Column: Acquity UPLC BEH Shield RP,,

Start: 55% MeOH / 45% H,O with 10 mM NH,OAg buffer
Ramp to 90% organic over 7.5 min and hotd for 1.5 min
before retuming to initial conditions in 0.5 min.

MS Parameters
Experiment: Full Scan (250 - 850 amu}

Source: Electrospray (negative)
Caplliary Veltage (kV) = 3.00
Cone Voltage (V) = 10.00

Cone Gas Flow (I/hr) = 100
Desolvation Gas Flow {Vhr) = 700

Formit27, lssued 2004-11-10
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Figure 2: HFPO-DA; LC/MS/MS Data (Selected MRM Transitions)
13july2017_HFPODA_002 13-Jul-2017 16:58:26
HFPODAO717 500 ng/mi
0 HFPO-DA [C¢F110a —  [C5F44 O 329 > 285
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c ons ure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml HFPO-DA)
Coilision Gas (mbar) = 3.20e-3
Mobile phase: !socratic 80% MeOH / 20% H,0 with 10 mM NH,OAc buffer Collision Energy {eV)=5
Flow: 300 pl/min
Format:27, issued 2004-11-10 HFPODAO?17 (4 of 4)
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Reagent
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P T (¢ bl con

B LCM2-6:FTS 00006
Exp: 82417422 Pipd: cop.
M2-6:2FTs

%f ELLING TON CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; M2-6:2FTS LOT NUMBER: M262FTS0217
COMPOUND; Sodium 1H,1H,2H,2H-perfluoro-{1,2-“C Joctane sulfonate
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA; "G, *C,H,F,,SO,Na OLE GHT:. 452.13
NCENT 3 50. 0 £ 2.5 uyg/ml (Na salt) SOLVENT(S): Meathanol
47.5 £ 2.4 pg/ml  (M2-8:2FTS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: rmssmm 02/17/2017 (1,2-°C,)
EXPIRY DATE; (s 02/17/2022

RECOMMENDED STORAGE: Refrigerate ampoule

UME TA 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 *S (due to natural isotopic abundance) therefore both native
8:2FTS 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 M2-6:2F TS 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: 02/2

B.G im L

Wellington Laboratorles 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 Laboratorles 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.

RI :
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MSIMS, 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, crystaliine 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 andfor SFC/UV/ME/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution Iots of exlsting
products are compared to older lots in the same mannet, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions 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, 4 (v}, of a value y and the uncertainty of the independant parameters

X,y X,,...X, 0N which it depends is:
u, (%), %5 %, ) = "Zu(y!xf)z
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 85%) 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
ragularly 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 fraceable 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.

E 10 F IDITY:
Ongolng stabllity studies of this product have demonstrated stabillty in its composition and concentration, until the specified explry
dats, 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 shipmant, all praducts are warranted to be free of defects in material and workmanship and to conform to the stated
technlcal and purity specifications.

QUAL|ITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA: A 1228}, and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),
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**For additional Infermation or assistance concerning this or any other products from Wellington Laberatories Inc.,
please visit our website at www,well-lahs.com or contact us directly at info@well-labs.com**
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Eiagure 1: M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
MS Parametars
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Moblle phase: Gradient Source:Electrospray (negative)
Start: 50% (80:20 MeCH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 8 min and hold for 1 min Cone Gas Flow {/hr) = 50
before retfuming to Initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin
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Figure 2: M2-6:2FT$; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Fi T
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml M2-6:2FTS)

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% HO
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

Collision Gas {mbar) = 3.39e-3
Collision Energy {eV) =25
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Reagent
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: M2-8:2F TS LOT NUMBER; M282FTS0717
COMPOUND:; Sodium 1H,1H,2H,2H-perfluoro-[1,2-"C ]decane sulfonate
STRUCTURE: CAS #: Nof available
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MOLECULAR FORMULA: “C,”C,H,F,SONa MOLECULAR WEIGHT: 552.15

CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
47.9 2.4 yg/mt  (M2-8:2FTS anion)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C

LAST TESTED: tmovoanym 07/05/2017 (1,2-"°C,)

EXPI ATE: immiddiyyyy) 07/05/2022

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.

. The native 8:2FTS contains 4.22% of S (due to naturaf Isotopic abundance) therefore both native
8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channe! during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2F TS 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

. ——% Date: _07/07/2017 _
B.G. Chittim, General Manager {mmiddiyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 +« Fax: 519-822-2849 +« info@well-labs.com

M282FTS0717 (1 of 4)
rev0
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materlal (CRM) was
designad 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 gualified personnel familiar with Its potential hazards and trained in the handling of hazardous
chemicals. Dug 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 f CHARACTERIZATION:
Wheta possibla, all of our products are synthesized using single-product unarnbiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor 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 subsampie of this product should be performed using calibrated
measuring equipment.

ER )
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, 4 {)), of a value y and the uncertainty of the independent parameters

X, X,..-X, ON Which it depends is: P i
u (¥(xy, %, %,)) = Zu(y, x;)
1=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inte 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 £56% (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 traceabls 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 sach
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 D PERIOD OF VALIBITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, unitil the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed
An a rantine hacig

TE R )
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.

This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 24 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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»For additional information ot assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs,com of contact us directly at info@well-labs.com™*
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Eigure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figqure {;

LGC; Waters Acqulty Ultra Performance LC

MS: Micromass Quattro micro APl MS

Column; Acquity UPLC BEH Shield RP |
1.7 ym, 2.1 x 100 mm

Macbile phase; Gradient
Start: 55% (80:20 MeOH:ACN) / 45% H,0
{both with 10 mM NH, OAc buffer)
Ramp to 90% organic over 7.5 min and hold for 1.5 min
before retuming to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pifmin

MS Parameters
Experiment: Full Scan (225 - 850 amu)

Source:Electrospray (negative)
Capillary Voltage (kV} = 3.00
Cone Voltage (V) = 30.00

Cone Gas Flow (/hr) = 100
Desolvation Gas Flow (I/hr) = 750

Forri:27, lssued 2004-11-10
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Figure 2; M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop injection MS Parameters
10 pi (500 ng/mlM2-8:2FTS)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isocratlc 0% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 plmin
Formit:27, issued 2004-11-10 M282FTSO0717 (4 of 4)
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Reagent
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WELLIN TON CERTIFICATE OF ANALYSIS

LABORATORI DOCUMENTATION
PRODUCT CODE: M2PFHxDA LOT NUMBER: M2PFHxDAQ717
COMPOUND: Perfluoro-n-[1,2-"C thexadecanolc acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: “C,"*C, HF,0, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 + 2.5 jg/iml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY:; >99% ®C
LAST TESTED: mmiccyyy) 07/13/2017 (1.2-°C,)
EXPIRY DATE: (mmeryyy) 07/13/2022

RECOMMENDED STORAGE: Siore 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 ~ 0.3% of native perfluoro-n-hexadecanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _07/14/2017

jp—_—
B.G. Chittim, General Manager mmicdryyyy)

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 specitic chemical compound it contains.

HAZAR
This product should enly be used by qualified persannel famillar 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
cut in a well-functioning fume hood and suitable gloves, eye protection, and clathing 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.

SY| IS | CH TERIZAT

Where possible, all of our products are synthesized using single-product unambigucus routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LG/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alsa 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 stabiiity and homogensity 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, v (¥), of a value y and the uncertainty of the independent parameters

X, X,...X on which it depends is: " Z
u (¥(x), %g5x,)) = Z"(J’,XJ
=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 15% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for ail of our products.

TRACEABILITY:

Al reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration s 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 PERI E VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
data, in the uncpened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) Is performed

nnoa routing hmeic

W,
At the time of shipment, all products are warranted to be free of defacts in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Managemant System registered to the latest versions of ISO 9001 by SAl Global,
1SOMIEC 17025 by the Canadian Asscciation for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

G

w5 %‘
v+ CALA ANA
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CIFEREN! S MATRHIAL
PRIZUCER

**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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Flgure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
13july2017_M2PFHxDA_001 13-Jul-2017 16:03:01
M2PFHxDAQ717 25 ug/ml Scan ES-
TIC
1007 3.3767
3'?'_
L A ARAY LA A T T T T e e e e e e Time
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
13july2017_M2PFHxDA _001 411 (6.912) 13-Jul-2017 16:03:01
M2PFHxDAQ717 25 ug/ml Scan ES-
100+ 815 5.17e5
770
=
816
771
A R Ll A LA A LA LA R L L LA L NARRS RAAAY RAARY RAALN LAAR) RARS prertperiepedepleeereee M/2
250 300 350 400 450 500 550 600 650 70 750 800 850
Conditions for Figure 1;
LE: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatograghic Condijtions M§ Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 25.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (lfhr) = 60
before retumning to Initial conditions In 0.5 min. Desolvation Gas Flow (I/hr} = 760
Time: 10 min
Flow: 300 plimin
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Eigure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions)

13july2017_M2PFHxDA_002 13-Jul-2017 17:23:17
M2PFHxDAQ717 500 ng/ml
- - 815> 770
10 M2PFHxDA [13C,12C, F,, 0,1 — [13C,12C, Fy,] 10785
°D
L e e T G040 B ey L L ¢ B S RN LR AL I R R AN LI ML SR ILRI IR I IR I
3.80 4.00 4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60
10 PFHxDA [CyF310a — [CysFaql’ s3> ;?g
*®
GIIIII|IIIlIlllllIII|Illll|l|lI[llIlllllIIIlIYlIIIIllIIIIllIIlllllllllIlllll‘lf"llllllllllll
3.80 4.00 4.20 440 4.60 4.80 5.00 5.20 5.40 5.60
763 > 719
10 [C15F20051" — [CqaF 2l 86.9
01"‘[\|""I""|""""""I""I"'|""l""I""I""I""I""l'"'l""l""l""l
3.80 4.00 4.20 4.40 4.80 4.80 5.00 5.20 5.40 5.60
W g} I [
IIIII]IIIII‘I"I“llllllIl'mA"M""I"'IWIMIINI
380 4.00 4.20 4.40 4.80 4.80 5.00 5.20 5.40 5.60
PFOS [CsF780,]" — [FSO,I 499 >1?g
4.00 4.20 4, 40 4.60 4. 80 5.00 5. 20 5.40 5.60
100+ PFOA ; [CsF150,]" — [C7F sl 413 > igﬁ
) /\/\A
GﬁTllIllll'WlMlMllMAl .;|||--..|....||.||TJ|\-/-\:"|\---(|\”/>TT«’-‘-|----|’?/-\-’}|TIme
3.80 4.00 4.20 4,40 4, 60 4.80 5.00 5.20 5.40 5.60
Condi u
Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi M2PFHxDA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Collislon Energy (eV) =156
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
Formit27, issued 2004-11-10 M2PFHxDAOT17 (4 of 4)
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Reagent
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VJ ELLINGTOM J CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFOA LOT NUMBER: M2PFOA0216
COMPOUND: Perfluoro-n-[1,2-"*C Joctanoic acid
STRUCTURE: CAS #: Not available

F F F F F F
\/ \/ \/ |l
N N Y \as/"\

/\ /\ /\ /\

OH

MOLECULAR FORMULA; “C,"*C,HF .0, MOLECULAR WEIGHT: 416.05
CONCENTRATION: 50 + 2,5 pg/ml SOLVENT(S): Methano!

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: immddyms 02/12/2016 (1.2-°C,)
EXPIRY DATE; mmaavyy 02/12/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTAGHED:

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.acld to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _02/24/2018

~ B.G Siittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
518-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formi#:27, Issued 2004-11-10 M2PFOACZ216 (1 of 4)
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use onty. 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 heod 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.

YNTHES| CH CTERIZATION:
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 technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LG/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Buplicate solutions of a new product are prepared from the same crystalline
Iot and, after the addition of an appropriate internal standard, they are compared by GCIMS, LC/MS/MS andfor 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 mannet, 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 unceriainty 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

X, X%, ON which it depends is:
u, (), Xp50%, )} = -JZ“(.V"\})z
il

f' 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
coveraga factor of 2 and a level of confidence of 85%) Is stated on the Certificate of Analysis for all of our products.

TRACEABILITY;

Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for soiution preparation are
regularly tested by an external 1ISO/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 besn
tested according to the appropriate ASTM procedures, which are ultimately traceabls 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 unopenad ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

TED RRANTY:
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.

UAL NAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. {(CALA; A 1228}, and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

&

<% CALA ANAE

~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 1: M2PFOA; LC/MS D_ata (TIC and Mass Spectrum)

12feb2016_M2PFOA_001 12Feb-2016  11:57:57
M2PFQAD216 25 ug/ml Scan ES-
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12feb2016_M2PFOA_001 213 (3.582) 12-Feb-2016  11:57:57
M2PFQAQ216 25 ug/mi Scan ES-
100~ 4156 1.32e6
i
370
416
371
0 e MfZ

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

Conditions for Flgure 1:

Le: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS

Chromatographic Condltions MS Parameters

Cotumn: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm ' Experiment: Full Scan {150 - 850 amu)

Mobile phase: Gradient Source: Eiectrospray;l (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage {V) = 15.00
Ramp to 80% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before retuming 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: M2PFOA; LC/MS/MS Data (Selected MRM Transitions)
12feb2016_M2PFOA_002 12-I5eb-2016 14:44:04
M2PFOAQ216 500 ng/ml
e M2PFOA [3C,12C,F 50,7 —  [13C,12CqF sl 415> 370
] 5.54e5
-
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1T PFOA [CgF1505" —  [CoFqsl 413> 369
- e 678
E M
0 ml"“l""I""ll\""l’,_’\(\"/l\/'\"'\/l\""I""I""I""I""I"”IJ'/\'/'\‘I""I""I""I
0.20 6.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
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100
116
Grrl‘\lllII|lllI|IJIIIllll'lIllilII||I'lI)[I}A/\llllAl,l\llI'IIlIll!lIIIIIlillTTI‘llIllllll\ll{l.
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
100 13¢,-PFHpA [13C,12CF 30,1 —  [CgFyal” 364 > 319
378
)
Olrepoes Aas Lo,
IllIdl‘lII|I‘TllllllllIl'lIIIII|III||IIII‘I‘!I'IIIllIIII|II|||llll|1III!IIl||'|'l|I|IIII'lI1II|
0.2 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
100+ PFHxA [csF11°z]' — [csF11]' 313> 269
4 349
ALA A VP NAVAYY.VA W /\/\/\/\ =
IIIII'll-IlIl!II[IilIIII‘IIlIII]lllllIJIl]ll\I!IIIIllllll||Illl—ffllIIII]llllllllllll!lllllll ime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Co s for re 2:
Injection: Direct loop injection P eters
10 pl {500 ng/iml M2PFOA)
Collision Gas (mbar) = 3.38e-3
Mobile phase: Isccratic 80% MaOH /20% H,0 Collision Energy (V) = 10
Flow: 300 piimin

M2PFOAQ0216 (4 of 4)
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Reagent
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
DUCT DE: M2PFTeDA LOT NUMBER: M2PFTeDA1117
COMPOUND: Perfluoro-n-[1,2-C Jtetradecanoic acid
STRUCTURE: CAS #: Not available

o

\/ \/ \/ \/ \/ \/ all
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MOLECULAR FORMULA: *C,*C, HF,0, MOLECULAR WEIGHT: 716.10
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol
Water {<1%)
CHEMICAL ITY: >98% ISCTOPIC PURITY: >99% “C
LAST TESTED: imreatm) 11/30/2017 (1,2-°C,)

EXPIRY DATE: sy 11/30/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrunt)
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 methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: Date: _12/01/2017
B.G. Chittim, General Manager oy

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M3 CANADA
519-822-2436 » Fax:; 519-822-2849 + info@well-labs.com

M2PFTeDA1117 (1 of 4)
revd
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NTE E:
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 famillar 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 proceduras should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (8DSs) are available upon request.

ESIS | CHARAC TION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then charactetized, 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 homogenaeity 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 interna! 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 [ots 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 (¥}, of a value y and the uncertainty of the independent parameters

x,, X,,...X, on which it depends Is: PR 5
U, (%0 Xg008, )y = D 0(p,x,)
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 (zalibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (caiculated 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 sclutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to sach
weighing using calibrated NIST and/or NRC traceable external welghts. 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 alsc been established.

EXPI PERIOD OF VALIDITY:
Ongoing stabllity studies of this product have demonstrated stability in its compesition 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 hasis.

LIMIT H
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 Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
' A
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**For additional information or assistance conceming 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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Eigure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
30nov2017_M2PFTeDA_005 30-Nov-2017 15:52:32
M2PFTeDA1117 25 ug/ml Scan ES-
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Conditions for Figure j:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
r ndition MS Parametors
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mabile phase: Gradient Source: Electrospray {negative)
Start: 65% (80:20 MeQH:ACN} / 35% H.O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Core Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (/hr} =100
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Eigure 2: M2PFTeDA: LC/MS/MS Data (Selected MRM Transitions)

30nov2017_M2PFTeDA_006 30-Nov-2017 16:32:26
M2PFTeDA1117 500 ng/ml
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[i] re 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2PFTeDA)
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isccratic 80% (80:20 MeOH:ACN) / 20% H,C Collision Energy (eV} = 14
{both with 10 mM NH,OAc buffer)
Flow: 300 plimin
Form#:27, Issued 2004-11-10 M2PFTaDA1117 (4 of 4)
Revision#:4, Revisad 2017-03-06 Tov0

Page 147 of 728



Reagent

LCM3HFPO-DA 00002



v ahehg wed

WEL“LI GT]; N CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M3HFPO-DA LOT NUMBER: M3HFPODAOS17
COMPOUND: 2,3,3,3-Tetrafluoro-2-(1,1 +2,2,3,3,3-heptafluoropropoxy)-"C,-propanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: ®C,"C HF .0, MOLECULAR WEIGHT: 333.03
NCE ION; 50 £ 2.5 pg/ml SOLVENT(S): Methanol
HEMICAL PURITY: >98% 1SOT RITY: >09% “C
LAST TESTED; (nmdsvwm 08/17/2017 (°C,)
EXPIRY DATE: iy 08/17/2020

BRECOMMENDED STORAGE: Store ampoule in a cool, dark place

UMENT. N/ DA TTA D:

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 ~ 1.5% of two constitutional iscmers.
Product is commercially known as GenX,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: Date: 2
B.G. Chittim, Géneral Manager (o)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
919-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:

The products prapared 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 gioves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to nationa! and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

YNT| IS / CHA ERI 1ON:
Where possible, all of our products are synthesized using single-product unambigucus 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,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotoplc purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

Prior to solution preparation, crystalling material is tested for homogerneity 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 ars 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/UVMS/MSE.
The relative response factors of the analyte of interest in each solution are required to he <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 homogenelty of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dllution 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 (), of a value y and the uncertainty of the independent parameters

X, XX, on which it depends is: P Z
u, ({3, %5 %,)) = Z“(J’=xi)
1=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 volumstric 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:
Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for soluticn preparation are
regularly tested by an external ISONIEC 17025 accradited callbration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumettic 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
praducts, traceability to intermnational interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALID|TY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Manitoring for any degradation or change in concentration of the listed analyte(s} ts performed

an a rotine hagig

L ED H
At the time of shipment, all products are warranted to be free of defecls 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 IS0 8001 by SAl Global,
ISC/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
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*For additional information or asslstance conceming this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at [nfo@ws)l-labs.com*™*

Form#:27, issued 2004-11-10 MIHFPODADB17 {2 of 4)
Revisionik4, Revisod 2017-03-06 Tevl

Page 150 of 728



Elaure 1: M3HFPO-DA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
' Chromatearaphle Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
] 1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 55% MeCH / 45% H,O with 10 mM NH,OAc buffer Capillary Voitage {kv}= 3.00
Ramp to 90% organic aver 7.5 min and hold for 1.5 min Cone Voltage (V) = 10.00
before retuming to initial conditions in 0.5 min. Cone Gas Flow (/hr} = 100
Desolvation Gas Flow (Vhr) = 750
Time: 10 min
Flow: 300 pl/min
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Eigute 2: M3HFPO-DA; 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 M3HFPO-DA)
Collision Gas {mbar) = 3.24e-3
Mobile phase: Isocratic 80% MeOH / 20% H,O with 10 mM NH,OAc buffer Collision Energy (eV) = 5

Flow: 300 plfmin
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Reagent

LCM4PFHPA 00012
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13C4-Perflucroheptanoic a
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WELLINGTON  CERTIFICATE OF ANALYSIS

DOCUMENTATION

LABORATORIES

PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpA(0517
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not avaitable
o]
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MOLECULAR FORMULA: *C,"*C,HF 0, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2.5 ug/mi SOLVENT(S): Methano!
Water (<1%)
CHEMICAL PURITY: >98% TOPI RITY: >99%"™C
EAST TESTED: (mmwoavwm 05/03/2017 (1,2,3,4-°C,)
EXPIRY DATE: (mmddyym 05/03/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LG/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 acld to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date:

B.G. Chittim, aenaral Manager

{mmiadiyyyy)

Weliington 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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INTEN 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 guantification of the specific chemical compound it contains.

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 technigues, 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 andfor SFC/UVIMSIMS.
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 oider lots in the same manner, which further confirms the homogeneity of the crystalline materlal 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 injectlon of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard sclutions Is calculated using the following
equation:

The combined relative standard uncertainty, u (i}, of a value y and the uncertainty of the independent parameters

X, X,..X_ on which it depends is: » .
, (Y05 Xp e X)) = 3 28 X)
=1

where ¥ is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated 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 cur products.

TRACEABILITY:
All reference standard solutions are traceabie 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 |s verified pricr to each
weighing using calibrated NIST and/or NRC traceable external weights. Al volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are uttimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DA ERIO! F VALIDI|TY:
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 cancentration of the listed analyte(s) is performed
An o retine hagie

IM WAR TY:
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.

E "
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 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
S CALA ANAB

AGiUmeLiTED

—— A
REFERENCE MATERML
PRODUERH

“*Egor 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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Eigure 1; M4PFHpA; LC/MS Data {TIC and Mass Spectrum)
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It or Flgure 1:
LC: Waters Acquity Ultra Performance LG
MS; Micromass Quattro micro APi MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start; 50% (80:20 MeOH:ACN) /50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer} Cone Voitage (V) = 15.00
Ramp to 90% organic over 8 min and hold for 1 min Cone Gas Flow (I‘/hr) = 50
befora retuming to Initial conditions in 0.5 min. Desclvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Roviatoui, Revisod 017.05-08 Page 156 of 728 MAPFHRADSTT 6




Figure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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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) / 20% H,0 Collision Energy (eV) =9

{both with 10 mM NH,OAc buffer)
Flow: 300 plmin
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Reagent

LCM5PFPEA 00013
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1106313
D: LCM5SPFPEA_DOG13

Exp: 37/20/22 Prpd: CCL
13C5-Ferfluoropentanoic a

WELLINGTON  CERTIRICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M5PFPeA LOQT NUMBER: MS5PFPeA0717
COMPOUND: Perfluoro-n-[*C Jpentanoic acid
STRUCTURE:; AS #: Not available

o
3/ N/ ol
N, /C\w/ Non
/ \, / \
MOLECULAR FORMULA: ®C.HF O, ECULA GHT: 268.01
TION: 50 + 2.5 pgfmi ENT(S}: Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED; immoayy 07/20/2017 ("C,)
EXPIRY DATE: immedyyy) 07/20/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

b TAT. TA AT

Figure 1: LG/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: _(07/26/2017

- N ") md
B.G. Chitim, General Manager R

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 » Info@weli-labs.com

Form#:27, lasued 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 (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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 sheuld be carried
out in a well-functioning fume hood and sultable gloves, eye protection, and clothing should be worn at all times. Waste should
be dispesed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upan request.

SYNTHE c ERIZATION;
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 mefting peint. |sotopic purities of mass-labelled compounds are also confirmed using
HRGC/MHRMS andfor 1LC/MS/MS.

Prior to solufion preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubillty 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 solutlon 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 assaciated 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, v (y), of a value y and the uncertainty of the independent parameters

X,y XyenX, 0N which it depends is: "
1, (x5, 1) = | 2 000 30)
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inte 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 85%) ls stated on the Certificate of Analysis for all of our products.

JRACEABILITY:
All reference standard solutions are traceable to specific crystalling lots. The microbalances used for solution preparation are
regularly tested by an external ISONEC 17025 accredited calibration company. In addition, thelr calibration s verified prior to each
weighing using callbrated 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 intemnational interlabaratory studies has also been established.

EXPJRY DATE / PER|OD OF VALIDITY;
Ongolng stability studies of this product have demonstrated stability in its composition and concentratien, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
An a rontine basis.,

IMI H
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 SO 9001 by SAI Global,
ISO/IEC 17025 by the Canadlan 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 concerming this or any other products from Wellington Laberatories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Flgure 1: M5PFPeA; L.C/MS Data (TIC and Mass Speactrum)
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100- 268 9.90e5
BE_
0 ""I""I""l""!""[""I""I"'I'I'I' 'II'"'I'"'r"'l'l'"'l“*'l'"'I""I""l""lm"z
225 230 235 240 245 250 255 280 265 270 275 280 285 290 295 300 305 310 315
Condi or Fi
LC: Waters Acqulity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
hr hi n MS Parameters
Column: Acquity UPLC BEH Shield RP |
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capiliary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V} = 15.00
Hold for 1 min, Ramp to 90% organic over 7 min and hold Cone Gas Flow (I/hr) = 60
for 1 min before returning to initial conditions in 0.5 min. Pesolvation Gas Flow ({I/hr) = 750
Time: 10 min
Flow: 300 p¥min
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Figure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)

20july2017_M5PFPeA_D03 20-Jul-2017 17:20:19
M5PFPeAQ717 500 ng/ml “ "
M5PFPeA [13CF0,1" — [VC Fl 268 » 223
18 5ea ¢ 1.00e5
c%Illlllllllllll]llllIlIII|II'|||IIII||IIFIIII|IlllllillllllIlIllIlIIIlIIII\IIIIIlIIIIIlIIIIIIIIII
3.80 4.00 4.20 4.40 4.60 480 5.00 5.20 5.40 5,60
10 PFPeA [C5Fg02" — [C,Fal 263 > 219
539
- /\J\J\
0|--T“'ll-\-'-'T‘-A--’?'/}‘-"T/l\""-'ﬁ-"m-’?/'\"‘f*“-l""v.----|"{\|/\*"'-\|M"5"|----u-'--z'l"|--ff\-/\|-"-|
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 [1305HF8°2]- - [1ac4|:7]— 250 > 13?
0 N AA A FaX :
rillll!‘lllllI|IIII]IIllIIIIIll|l1lllllllllll'llllllillllIIIIIIlIlIIII'I‘IIlIIIlllllll|l|llllllllI
3.80 X 4.20 4.40 460 4.80 5.00 5.20 5.40 5.60
10 MPFBA [13C,F,0, — ['3C,F) 217> 1;2
- M /\/\AI\/\ M
GI""{“\‘A"‘T/V‘\"I""I/‘\"\"A'If'\"'l""I""I'"'I"“i""I'"‘I""I'f“i""]""I""I""I""I
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 PFOS [CsF1;S05) — [FSO,T 499 ; 792
i A M\/\Af\\ [W\/\/M
o= A ~ AA I\/\AAA
lll‘lllillllIIIIII"IIIIIIllllIIIIIIIIIIII]llIlI]IlllIIIIIII|llll|llllillllIIIIIIIIIII'IIIIIIIII
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100 PFOA [C4F 150, — [C,F sl 413 > 369
90.3
: Al
0 A A ML A
Fr"'I""|‘"'I'"‘I"“l""I""I""l""l'"'I""l""I'"'I'"'I""l""l""l""l""l
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 T LRA e F N — o.F..r 313> 969
154
%IIIIIUIII/I\AIIlllIIT/I\I-AI'IIIllllIl|IIIIIII'II|IIIIIlllllllllllll/l\ljl\lllﬁJ'l\lllllIIIlllIIII|I||II||Time
3.80 4.00 4,20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
Conditions fol u
Injection: Direct loop injection M$S Parameters
10 Wi {500 ng/ml M5PFPeA)
Collision Gas {mbar) = 3.54e-3
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) =9
(both with 10 mM NH,OAc buffer)
Flow: 300 ul/min
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Reagent
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D LCMBFOSA_00016
Exp: 7311/22 Prpa; CCL

13C8-Perfiuaracctanesulfo
WELLIN
| CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; MBFOSA-I LOT NUMBER: M8FOSA1017I
COMPOUND: Perfluoro-1-[*C Joctanesuifonamide
STRUCTURE: CAS #: Not available
} / \ / \ / \ /
P SO,NH,
. \13/ \13/ Na/ ~p
/ \ / \ / N / \

MOLECULAR FORMULA: “C,H,F,,NO,S MOLECULAR WEIGHT: 507.09
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Isopropanol
CHEMICAL PURITY: >98% TOPIC PURITY: >99% "*C
LAST TESTED: twmiayyy) 10/11/2017 ("C,)
EXPIRY DATE: (v 10/11/2022
RECOMMENDED E: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ARDITIONAL INFORMATION:

. See page 2 for further details.

. Contains ~ 1.1% of perfluoro-1-[°C Joctanesulfonamide and ~ 0.01% of

perfluoro-1-{"*C,Jheptanesulfonamide.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’m, Date: _10/20/2017

B.G. Chittim, aeneral Manager feeiym

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@well-labs.com

MBFOSA10171 (1 of 4)
revi}
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INTENDED USE;

The products prepared by Wellingten 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 potentlal 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 womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

) | CTERI 10N:
Whare possible, all of our products are syntheslzed 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/IMS/IMS,
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.

MGG H

Prior to solution preparation, crystalling 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 intemal 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 sclution lots of existing
products are compared to older lots in the same manner, which further confirms the homogensity 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

X, Xy X, ON which it depends is: » i
U (Y0, X X,)) = | D 83, X,)
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 15% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal 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 besn tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to intemational interlaboratory studies has also been establishad.

PIRY PERIOD VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specifled expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a rontine hasis,

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in matetial and workmanship and to conform to the stated
technical and purity specifications.

1) NA :
This product was produced using a Quality Management System registered to the latest versions of 150 8001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S

<™ CALA ANAB

. ACCREDICLD
TP ——
EFRREN" T MATERAL
FhCLUGER

*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™*

Forird#:27, 1ssuad 2004-11-10 MBFOSA1017] (2 of 4)
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Figure 1: MBFOSA-I; LC/MS Data (TIC and Mass Spectrum)

110ct2017_MSFOSA_001 11-Oct-2017 14:46:35
M8FOSA1017I 25 ug/ml Scan ES-
TIC
g0y 1.05e8
32_
ST I _
L s A Lasas Lt aas s ARA) ALe) Rl LN RAARS LALAN RAAL LAY NSRS LEARS Rl LAY RARRS RASAY AR LEAASRAARE ALK LALAL ASRI Time
100 150 200 250 3.0 350 400 450 500 550 600 650 700 750 8.00
110ct2017_MBFOSA_001 349 (5.869) 11-0ct-2017 14:46:35
MBFOSA1017! 25 ug/ml Scan ES-
100+ 506 1.76e6
H
508
L o o o ) L o L Oy L B L L N SN L W SRR S A m/z
225 260 275 300 325 350 375 40 425 450 475 500 525 550 575 600
it r Fi
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer} Cone Voltage (V) = 40.00
Ramp to 85% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) = 50
before retuming to Initial conditions In 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pimin
Formi:27, issued 2004-11-10 MBFOSA1017] (3 of 4
soue Page 166 of 728 GIeR
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Figure 2; M8FOSA-I; LC/MS/MS Data (Selected MRM Transitions)

110ct2017_MBFOSA_002 11-0ct2017 _ 15:30:41
MBFOSA10171 500 ng/ml
9 MSFOSA ['3CgHF;NO,S' — [NO,SI" 506 > 78
10 1.11e6
=

IIIIIIIIIIlIIllIIIiIIIIlIlIIIIIIIIIIII'[IIIIIIlIIIIIIIIIIIIIIIIIIIIlllII|l|'l|lill|l\l\|\lll|lllI]llll]lllllllhl.

0
4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

13¢,-FOSA ['3C,'2C HF,NO,S]" — [NO,S] 502 > 78

10 1.31e4

3%

|III|1rll|llIllllllllllllllllllllII|l|l|l|ll|llll|l||l;ll[l!llFI|I|llIlIIIIIIII|IIl|[Illt||ll|||lll|llI'IllllI

0 |
4.;50 5.00 520 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

MBPFOA [13C4F450, —  [°C;Fygl 421 > 376
10 103
]
0
480 500 520 540 580 580 600 620 640 660 680  7.00
13¢,-FHpSA [13C,HFsNO,ST — [NO,S] 455> 78
10 204
=

480 @ 500 = 520 540 560 580 600 620 640 660 680  7.00
o MBPFOS [3C4F 780, — [FSO,T 507 > 99

%\A A A /\M/\ /\\/\/\/\AA/\/\JJ\/\,J\/\A/\/\/\/\A AN ”

IIIIIllIIIIlllllllllllII]IIIII!IlIlIIII|III|]iIII|IlII|II|lIflIIIIIIIIIIII|IIII|III|i1IIl||)T'I|IIII|IIII|IIII'|

I80 5.00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

FOSA [CgHF;NO,S]" —  [NO,S] 498 > 78

10 181

o

4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

PFOS [CaFy7S051 — [FSO,T 499 > 99

ig 100

4.80 5.00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

o PFOA [CaF1sUni” — 1075l 413 > 369
140

S
Time

4.80 5.00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00

Conditlons for Figure 2;
Injection: Direct loop injection ramete

10 ul (500 ng/ml MBFOSA-I
Collision Gas {(mbar) = 3.43e-3
Mcbile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)

Flow: 300 plmin

Form#:27, Issued 2004-11-10 MBFOSA10171 (4 of 4}
revl
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Reagent
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U . infitfo

ID: LCMPFBA_000%3
Exp: 04/12722 Prpd: CCL
13C4-Perfuorobutanaic ac

VV ELLING I\J CERTIFICATE OF ANALYSIS
LABOR A OR DOCUMENTATION
ob ODE: MPFBA LOT NUMBER: MPFBA0417
COMPOUND: Perfluore-n-{1,2,3,4-"C Jbutanoic acid
STRUCTURE: CAS #: Not available
o]
Yo
\1&/‘3\1&/ ~on
/N /\
F F F F
MOLECULAR FORMULA: "CHF.0, OLECULAR WEIGHT: 218.01
E ON: 50 % 2.5 pug/mi SOLVENT(S): Methanol
Water (<1%)
HEMICAL PURITY: >98% ISOTOPIC PURITY: >09%4C
ST TESTED: (mmasy) 04/12/2017 (1,2,3,4-C,)
EXPIRY DATE; immavyy 04/12/2022
E DED GE: Store ampouls in a cool, dark place
D ENT. DAT. CHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

DIT INF ION:

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: m. Date: _04/20/2017

B.G. Chittim, Ganeral Manager i

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « Info@weil-labs.com

Formi:27, Issued 2004-11-10 MPFBAG417 (1 of 4
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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 praduct should only be used by qualified personne! 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
aut In a well-functioning fume hood and suitable gloves, eye protaction, 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-preduct 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.

OGENEITY:

Prior to solution preparation, crystaliine material is tested for homagensity using a variety of techniques (as stated above) and its
solubility [n 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/UVIMSIMS,
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 confirme the homogeneity of the crystalline material as
well as the stabllity and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s}, and assoclated 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

X, Xp...X, 0N which it depends is: ”
i 2
u (y(x, %, X, ) = Z“U’a x}
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 welghts {callbration of the balance) and volumes
{calibration of the volumatric 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.

TRAC ILITY:
All reference standard solutions are traceable to spacific crystaliine 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
preducts, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, until the specified expiry
date, in the uncpened 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.

A .
This preduct was preduced using a Quality Managerment System registered to the latest versions of ISO 9001 by SAl Global,
ISO/EG 17025 by the Canadian Association for Laboratory Accrediation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
of e, ¢
ST CALA ANAB
| S e
“Far additional Information or assistance concarning this or any ather praducts from Wellington Laboratories Inc.,
please vislt our website at www.well-labs.com or contact us directly at info@well-labs.com™**
Form#:27, Issued 2004-11-10 MPFBAQ417 (2 of 4)
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Eigure 1; MPFBA; LC/MS Data (TIC and Mass Spectrum)
12apr2017_MPFBA_001 12-Apr-2017 13:40:48
MPFBAQO417 25 ug/m! Scan ES-
TIC
ity 1.02e8
BE_
- e e e e e e e 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) 12-Apr-2017 13:40:48
MPFBADO417 25 ug/ml Scan ES-
100+ 217 2.33e6
P
A R L R L e e L A L L L R Ea AR S AR et n e
150 160 170 180 190 200 210 220 230 240 250 260 270
Conditlons for Figure 1:
LEC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 100
before retuming to Initial conditions in 0.5 min. Desolvation Gas Flow {Ihr) = 750
Time; 10 min
Flow: 300 pl/min
Rovilonto, Ravisod 3017-03-08 Page 171 of 728 ey




Eiqure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)

12apr2017_MPFBA_002 12-Apr-2017 14:31:16
MPFBAD417 500 ng/m!
MPFBA (1%C,F,0,]" — [1*C,F,I 217 > 172
10 e ¥ 3.31e5
&
e A RASAS RAARS EARES LAY LA LA RAS RULRE RASRE LARRS RARAS RALRE RERSL AL ALY
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
10 PFBA [C,F;0, — IC4F7] 213> 169
252
] J\/\/\J\ A
h'llI|IIIM\AIIIlllllllll\lllllll'iilIII!DIIIII|Il|IIlltllllllllllllllllllllIIIAIM
4.00 . 4.20 4.40 480 480 5.00 5.20 540 5.60 5.80
10 PFOS [CgF17S0,]" — [FSO,I 499 >v1':i1):93
&l_r"'l""l""l'/\',}'l""l""l"'ﬁ""I""I""I""I""I""i'"'I""I""I"“I""l
4.00 4.20 4.40 4.60 4.80 5.00 520 5.40 5.60 80
10 PFOA [CeF 15020 — [C7Fysl 413> 369
448
G|'"'%"|'/'\"A'|'"'l""|""1'"'|'/'f'\{\""|""\'|A""l'*"|""l""|""|""|"/'\"|""|
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
PFHXA [CeF 11021 — [CsFyal 313 > 269
‘:L\ 135
420 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
100+ PFPeA [CSFQOZ]._' [C4F9]- 263> 219
196
i\]‘\./\/\'\/\]\ /V\/\ /\/\/\N\/\ /\/\\J\/\/\]\/\/m/\/\/\/d\ /\/\A/\/\J\ j\N‘T
RN "' '"'I""|'"'l""l""I""I""I""i'"'I""I""l""l""l""l Ime
400 4.20 440 4.60 4.80 5.00 5.20 5.40 5.60 5.80
on Fi 2;
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml MPFBA}
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 ulmin
Form#:27, Issued 2004-11-10 MPFBAG417 (4 of 4)
Revisiont4, Revisad 2017-03-06 rev0
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Reagent

LCMPFBS 00006



I ey ,7/4/;_1

1106130

{D: LOMPFBS_00006

Exp: 0624722 Prpd: CCL
13C3-Perflucrobutanesuifo

E/V ELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; M3PFBS LOT NUMBER: M3PFBS0815
MP D; Sodium perfluoro-1-[2,3,4-“C Jbutanesulfonate
STRUCTURE: CAS #: Not available

F§ /F Fs /F

i /c\% /C\C Py
AN
MOLECULAR FORMULA: “C,°CF,SO,Na MOLECULAR WEIGHT: 325.06
CONCENTRATION: 50.0 + 2.5 yg/ml (Na salt) SOLVENT(S): Methanol
46.5 + 2,3 pg/m! (M3PFBS anion)
CHEMICAL RITY: >88% ISOTOPIC PURITY: >99% *C
LAST TESTED: (meaywm 05/24/2017 (2,3,4-°C))

EXPIRY DATE: (mmwddywy 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)

ADDIT1 RMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(05/25/2017

-
B.G. Chittim, Ganeral Manager i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formi:27, tssued 2004-11-10 MaPFBSDB15 (1 of 4)
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IN DED 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/er quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by gualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exerclsed to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, sye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

) ESIS CTERI N:
Where posslble, 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 technigues, 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.

MO |

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration, Duplicate sclutions of a new product are prepared from the same crystalline
jot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor 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 clder lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogenelty 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 sclutions is calculated using the following
equation:

The combined relative standard uncertainty, 4 {y), of a value y and the uncertainty of the independent parameters

X, X,...X, ON which It depends is: " )
u (Y0, Xg5-, ) = [ 2 800, %,)
i=l

where x is expressad as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with welghts {calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
caverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY;

Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regulariy tested by an external ISO/IEC 17025 accredited calibration company. Ih addition, their calibration is verified prior to each
weighing using callbrated NIST and/or NRC traceable external weights. All volumetric glagsware 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 oD VALIDITY;
Ongoing stabillty 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 o routing hoagie

ITED Rl )
At the time of shipment, all products are warranted to be fres 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 1SO 8001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

-5 é
: CALA

L ]
L) ACGREOBITED

~ IR ——
HEFLI N MATERIAL
PRLANCER

*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 info@wsll-labs.com™
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Eigure 1: M3PFBS; LC/MS Data (TIC and Mass Spectrum)
20aug2015_M3PFBS_003 20-Aug-2015 12:31:33
M3PFBS0815 10 ug/mi Scan ES-
TIC
100+ 1.7608
39‘_
e L SRR LEAAL LA LU L L UL RARAN R AR UL RARRE LARAN LRSS RN RS RRAAN AR AR WA LA RARRE RRRAR 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
20aug2015_M3PFBS_003 149 (2.506) 20-Aug-2015 12:31:33
M3PFBS0815 10 ug/ml Scan ES-
100- 302 6.04e6
'6‘?-'
_ 304
L e L L o e e LR DL R LI SR A LU UL UL IR LI S O I I m/z
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoqraphlc Conditions M mete
Column: Acquity UPLC BEH Shield RP
1.7 ¥m, 2.1 % 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start; 40% (80:20 MeCH:ACN) / 60% H,O Capillary Voitage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organlc over 7 min and hold for Cone Gas Flow (I/hr) =50
2 min before returning to Initial conditions in 0.5 min, Desolvation Gas Flow (l/hr) = 760
Time: 10 min
Flow: 300 pl/min
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Figure 2: M3PFBS; LC/MS/MS Data (Selected MRM Transitions)

20aug2015_M3PFBS_004 20-Aug-2015  12:44:12

M3PFBS0815 500 ng/ml
10 M3PFBS [3C,12C,Fg80,1" — [FSO,l 302> 99
1.50e4

ES

LI L L L T L N L L LI L L L L L L LB LN LU ILALBLELRY IR L LA

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

PFBS [C4F4505" — [FBO,] 299 > 99
10 43.4

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

10 ['3C,F.S0,I' — [FSO,) 252 > 99
51.8

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

. [3¢,'2C,F,80,1" — ['3C,12C,F,T 286 > 222
70.4

%

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

0 [13C,12C,F,,SO,]' — [FSO,T" 352 > 99
51.8

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

PFOA [CsF 150,17 — IC;Fy5I 413 > 369
54.3

5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

nrAs Ic.F..8N.1" — IFSN. 1~ ANNO w aa
iO [ « g 1y 34 - a A ww
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 pl {500 ng/ml M3PFBS)
Callision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Coliisicn Energy {eV) = 26
(both with 10 mM NH,OAc buffer}
Flow: 300 plimin
Form#t:27, Issusd 2004-11-10 M3PF3S0815 (4 of 4)
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Reagent
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1106168

ID: LCMPFDA_DCO18
Exp: 0TH V22 Prpd: CCL
13C2-Perfluornodecanoic a

WELLINGTON
I CERTIFICATE OF ANALYSIS
LABO A TORTIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDAOQ717
COMPOUND: Perfluoro-n-{1,2-*C Jdecanoic acid
STRUCTURE: CAS #: Not available
F F F F F F F F 9
VAR Y / ,3||
N N e N P N
/N /\ N /N \
F F F F F F F F F F
MOLECULAR FORMULA: *C,*C,HF 0, MOLECULAR WEIGHT; 516.07
ENT : 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% PIC PURITY: >99% "C
LAST TESTED: (mmiddiym) 07/13/2017 {1,2-°C,)

EXPIRY DATE: iy 07/13/2022
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 “C -PFNA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: :%_, Date: 07/14/2017

B.G. Chittim, Gerieral Manager (rcyy}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2848% + info@well-labs.com
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INTENDED USE:

The preducts 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 andfor 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 sultable gloves, eye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

THESI HA TERIZATION:
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 technigues, 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 homogenaity using a variety of techniques (as stated above) and its
solubillty 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 intemal standard, they are compared by GC/MS, LC/MS/MS andfor 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 homeogeneity of the crystalline material as
well as the stabllity 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 & subsampie of this product should be performed using calibrated
measuting equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined refative standard uncertainty, u (v}, of a value y and the uncertalnty of the independent parameters

X, X0, ON Which It depends is: P ,
, (P(x, Xp, ) = | 2 00, ,)
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 cur products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable externa! weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the apprapriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to intemational interlaboratory studies has also been established.

E Y DA PERI OF DITY:
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 materlal 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 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4
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a®e
= ¢ CALA
b &
b * ACCREDITRD
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FEFRTING + MATERAL
VRLIWCER

wEor additional information or assistance concemning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.welllabs.com or contact us directly at info@well-labs .com™*
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Fi . MPFDA; LC/MS Data (TIC and Mass Spectrumy)

13july2017_MPFDA_001 13-Jul-2017  15:41:03
MPFDAO717 25 ug/mi Scan ES-
) TIC
100 28667
=

| |

O N P T T e 1ime

050 | 100 & 150 200 250 300 350 400 450 500 550 6.0

13july2017_MPFDA_001 233 (3.918) 13Jul-2017  15:41:03
MPFDAO717 25 ug/ml Scan ES-
. 515 6.3505
t
] 470 516
O-trevepimsrprrarprsrs AL LA A AL AL LA LA L AN A LA AL AR L mfz

260 280 300 320 340 360 380 400 420 440 460 480 500 620 540 560

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
- 1.7 pym, 2.1 x 100 mm Experiment: Full Scan (250 - 850 amu)
Mobile phase: Gradient Source; Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 3.00
{both with 10 mM NH OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hold for 2 min Cone Gas Flow {Ihr) = 50
before retuming to Inltial condltions in 0.5 min, Desclvation Gas Flow (Vhr) = 760
Time: 10 min
Flow: 300 pl/min

Form#:27, Iasusd 2004-11-10 MPFDADTAT (3 of 4)
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)

13july2017_MPFDA_002 13-Jul-2017 17:07:31
MPFDAO717 500 ng/ml
MPFDA . .
10 [M+2] [3C,1%C4F190" — [13€,1%CqF ] 5151"6;22
I""]""|'"'l""|'"'|""|""|""|""|""|""|""I""l""|""|"" LIRS LTS UL
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
1 PFDA [C1oF1005° — [CoFyel 513 > 469
94.4
O e o UL SAS LU IR UL AR UM I LU IR IR I LR IS W
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
13¢..PFNA [B¥C,12C4F,;0,1 — [CgFy7l 464 > 419
10 1 70.5
0I|||||||l||||||||'l|i||||[[|[|ﬂ\IAIIA||AM\|"II|r1|Il||||||||Il"lIl|||l|||||||||l|‘|lll|‘|]
1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00 3.20
PFOS [CeF7S0;17 — [FSO4 499 > 99

T T T T T T[T T I T [ T T T[T 1T T [T TTT [ It it [T e rrrr[TTTT ™ T T T r T T T T T [ TTT[TITi v rrryrrerprrrrprrTrT
™ T | ! T I T ! ! I |

[V WY SN EN T

40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
1 FOSA [CgHF;NO,STT — [NO,SI 498> 78
0
60.8
0I""I"/'\'F”"I""/I\/'\'"I""I""I""I[\"/'\II'\"'I""[""I""I""I"“l""I""I""I""l
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
PFOA [CeF150.17 —  [C;Fysl” 413 > 369
1004 I 322
0 .,,Tf\,ﬁ—rM,A/\{\‘\,',’\A/\,A/,\,/‘,‘\A.,,f'V\,A/\,A/\*. Time
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
Conditions for Figure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFDA)
Collision Gas {(mbar) = 3.17e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 13
(both with 10 mM NH,OAc buffer)
Flow: 300 pulifmin
Formi#:27, Issued 2004-11-10 MPFDAG717 (4 of 4)
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Reagent
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ID: LCMPFDaA_00013
Exp: C6/23/722 Prpd: OCL
13C2-Perfiuomododecancic
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V‘J ELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CQDRE: MPFDoA LOT NUMBER; MPFDoA0517
COMPOUND: Perfluoro-n-[1,2-"C ]Jdodecanoic acid
STRUCTURE: AS #: Not available

O

- NN NSNSNS

\/\/\/\/\/\_p/c\

ANVAN /\ /\ /\ /\ o

M LAR FORMULA: ®C,"C, HF,0, MOLECULAR WEIGH]; 616.08
CONCENTRATION: 50 £ 2.5 pg/mi SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% “C
LAST TESTED: mmudayyy) 05/23/2017 (1,2-°C))
EXPIRY DATE: immiayym 05/23/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

D TATI T ED:

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 acld to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/26/2017

—L
B.G. Chittim, Gareral Manager {mmiddiyyyy)

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 contalns.

AZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chamicals. 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/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confimed using
HRGC/HRMS and/or LC/MS/MS.

G |

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubifity 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 lofs 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 malntain 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 referenca 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

Xy XX, OT) which It depends is: w )
U (P(X Xk, ) = | 24,2,
i=1

whers x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncettainties 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.

IRACEABILITY:
All reference standard solutions are traceable to specific crystalling 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 andfor NRC traceabie 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
preducts, traceability to internationat 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.

IT|
At the time of shipment, all products are warranted to be free of defacts in material and workmanship and to conform to the stated
technicat and purity specifications.

QUALITY MANAGEMENT.
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratery Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
Natlonal 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.wellJabs.com or contact us directly at info@weil-labs.com™
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Elgure 1: MPFDoA; LC/MS Data (TIC and Mass Spectrum)
| 23may2017_MPFDoA_002 23-May-2017 16:32:39
| MPFDoAOS17 25 ug/ml Scan ES-
Vo0 TIC
e 7.797
3&..,
|
!
0 AR R AR A AR AN A R R RS R UL IS LR R LA R e na el na e s ol [ [-)
1.00 1.50 2.00 2.50 3.00 3.60 4.00 4.50 5.0 5.50 6.00
23may2017_MPFDoA_002 301 (5.062) 23-May-20;17 16:32:39
MPFDoA0517 25 ug/mi Scan ES-
100~ 615 1.02¢6
-ae_
570
1 616
0 M A N I N 5 B L B B L O L B O B ey we iy m e e B 414
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
nditi igure 1;
LC; Wators Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment. Full Scan (225 - 850 amu)
Mebile phase; Gradient Source: Electrospray (negative}
Start: 60% (80:20 MeQH:ACN) / 40% H,0 Capillary Voltage (kV} = 2.00
{both with 10 mM NH OAc buffer} Cone Voitage (V) = 20.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before retuming to Initial conditiors in 0.5 min. Desolvation Gas Flow (ifhr) = 750
Time: 10 min
Flow: 300 pl/min
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igure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

23may2017_MPFDoA_003 23-May-2017 17:25:18
MPFDoA0517 500 ng/ml
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Injection: Diract loop injection MS Paramete!

10 pl (500 ng/ml MPFDoA}
Collision Gas (mbar) = 3.39%e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/20% H,O Collision Energy (V) = 13
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Formit27, lssusd 2004-11-10 MPFDGADS7 (4 of 4)
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ID: LCMPFHxA_poots
E4p: 1027722 Prpe CCL
13C2-Perflugrohexanoic ac

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
ERODUCT CODE; MPFHxA LOT NUMBER; MPFHxA1017
COMPOUND: Perfluoro-n-[1,2-"C, Jhexanoic acid
STRUCTURE: CAS #: Not available

F

\c/ \c/ ‘30

/ \ / \ / \
MOLECULAR F ULA: "C,*CHF O, MOLECULAR WEIGHT: 316.04
CONCENTRATION;: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISQTOPIC PURITY: >99%"C
LAST TESTED: mweaywy) 10/27/2017 (1,2-°C,)
EXPIRY DATE; inmsdiyym 10/27/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

ROCUMENTATION/ 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 methy! ester.
Cantains < 0.1% of perfluoro-n-hexancic acld and < 0.3% of perfluoro-n-cctanolc acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:_. Date: _10/30/2017

B.G. Chittim, Ganara! Manager inmiddfyyyy]

Wellington Laborafories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formi:27, lsaued 2004-11-10 MPFHxA1017 {1 of 4)
Revisionit:4, Revised 2017-03-06 Page 189 of 728 ravd




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 selution preparation, crystailine material is tested for hemogeneity 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 comparad 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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of & subsample of this product should be performed using calibrated
measuring equipment.

U RT. :
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

X, X,..X, on which it depends is: i
z
, (VX Xg 0, )) = of 20002

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
(callbration 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.

[RACEAEILITY:
Ali reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
tegularly tested by an external ISO/IEC 17025 acoredited 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 pracedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratary studies has also been established.

XPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demanstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampoule. Monitering for any degradation or change in concentration of the listed analyte{s) is parformed
nn A roitine hasis,

LIM W H
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.

N '
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and 1SQ GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

-
s B
358

o
= ¢ CALA Al\gﬁﬁ-

AGCCREDITE R

—ETTATY

BEFE" SNHEE MATBHIAL
PROCNICER

+Eor additional Information or assistance conceming this or any other products from Wellington Laboratoriss Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*

Formit: 27, Isauad 2004-11-10 MPFHXA1017 (2 of 4)
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Elgure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

270ct2017_MPFHxA_001 27-Oct-2017 12:24:13
MPFHxA1017 25 ug/ml Scan ES-
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270ct2017_MPFHxA_001 172 (2.892) 27-Qct-2017 12:24:13
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
h hi nditign MS Parameters

Column: Acquity UPLC BEH Shield RP_
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)

Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and held for 2 min Cone Gas Flow (l/hr) = 100
before retuming to Initial conditions over 0.5 min. Desolvation Gas Flow (l/hr) = 750
Time: 10 min

Flow: 300 pimin

Fonmit:27, fesued 2004-11-10 MPFHXA1017 (3 of 4)
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Eigure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

270ct2017_MPFHxA_004 27-Oct-2017 11:57:57
MPFHxA1017 500 ng/ml
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Conditions for Flaure 2:
Injection: Direct lcop injection MS eters
40 pl (500 ng/ml MPFHxA)
Collision Gas (mbar) = 3,58e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 10
{both with 10 mM NH,OAc buffer)
Flow: 300 plmin
Form#:27, 1ssued 2004-11-10 MPFHxA1017 (4 of 4)
Rovision#:4, Revised 2017-03-06 rev0
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1108238
ID: LOMPFHXS 0C013

Exp: 8217722 Prpd: GCL
1802-Perfiuonohexanesutfo
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFHxS LOT NUMBER: MPFHxS0217
COMPOUND; Sodium perfluoro-1-hexane[*0,Jsulfonate
STRUCTURE: CAS it Not available

\ / \ / \ / 31502150-Na*
/ \ / ~ / \
/ \ / \ / \
MOLECULAR FORMULA: C,F,.S"0,*ONa MOLECULAR WEIGHT: 426.10
CONCENTRATION: 50.0 £ 2.5 yg/ml (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 pg/iml (MPFHxS anion)
CHEMICAL PURITY: >08% RITY: >94% ("0,)
LAST TESTED: {meniddiyyyy) 02/17/2017
XP DATE: (mmiadryyyn) 02/17/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIiC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

ADDITIONAL INF ATION:

See page 2 for further detalls.

The response factor for MPFHxS (C_F _8"0,"“0} has been observed to be up to 10% lower than for
PFHxS (C.F,,8"0,) when both compounds are injected together. This difference may vary between
instruments.

Contains ~ 1.0% of sodium perfluoro-1-octane[*O,Jsulfonate (*O,-PFOS).

Due to the isotopic purity of the starting material (O, >94%), MPFHXxS 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:

” B.G. Chittim {mimiityyyy)

Forrmi#:27, isaved 2004-11-10
Revislor#:3, Revised 2015-03-24 Page 194 of 728

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
§519-822-2436 + Fax: §19-822-2849 + 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 imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (8D8Ss) are available upon request.

E RI
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alse confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for hamogeneity using a variety of techniques (as stated above) and its
solubllity in a given diluent is taken Into consideraticn. Duplicate solutions of a new product are prepared from the same crystalline
Iot and, after the addition of an appropriate intarnal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.,
The relative response factors of the analyte of intarest 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 parametars

X,, X,,..X, 0N which It depends is:
U (Y, 50, ) = | (3,5,
1=l

whers 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 glasswars). 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.

Al reference standard solutions are traceabls to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal 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 alsc been established.

T [ VA H
Ongoing stabllity 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,
ISOfIEC 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

4928,
* + CALA
‘\‘ I3 Yoo , _A_cf_"ED'_TED

ACFGRENCE MATETWAL
PAGDLL A

*Eor 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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igure 1: MPFHxS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acqulity Ultra Performance LC
MS; Micromass Quattro micro APl MS
Chromatographic Conditiong MSE Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH_,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 8 min and hold for 1 min Cone Gas Flow (I/hr) = 60
before returning to inltlal conditions in 0.5 min. Desolvation Gas Flow (Ifhr) = 750
Time: 10 min
Flow; 300 pl/min
Formi#:27, Issusd 2004-11-10 Page 196 of 728 MPFHxS0217 [30!';)
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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 MS Parameters
10 pl (500 ng/ml MPFHxS)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Colllsion Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
Formi#:27, Issued 2004-11-10 MPFHxS0217 (4 of 4)
Rovision#:3, Revised 2015-03-24 revi}
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\D: LCMPFNA_00013

Exp: (ORI Prd:CCL
13C5-Perfluomonanaic aci

ELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

UCT E: MPFNA LOT NUMBER: MPFNAO0916
COMPOUND:; Perfluoro-n-[1,2,3,4,5-"*C Jnonanoic acid
STRUCTURE: AS #: Not available
F F FE F F F F F o
\VERVEDYARVARN
N N e e o

OLE FO : "C,“C HF .0, M LA GHT: 469.04
CONCENTRATION: 50 £ 2.5 ug/ml ENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >09%"C
LAST TESTED: trevsaryve 09/30/2016 (1,2,3,4,5-°C,)
EXPIRY DATE; iy 09/30/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

D NT. DAT, TA

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 NaCH 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

" B.G. im tmmideysyy)

Wellington Laboratories Inc., 345 Southgate Dr, Guelph ON N1G 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.

H RDS:
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 carrled
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 [ CHARACT ERIZATION: ‘
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, GG/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and mslting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/IMS/MS.

HO E
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and lts
solubility in a given diluent is taken into consideraticn. 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 confirns 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

X, XX, ON which it depends is:
0, (X, %y, 2, 1) = 1‘2‘,“(}’, x;)z
=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximurm 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 callbration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable axternal weights. All volumetric glassware used s of Class Atolerance 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
dats, in the unopened ampoule. Monitaring for any degradation or change in concentration of the listed analyte(s) is performed
oh 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 1SO 9001 by SAl Global,

ISOMIEC 17025 by the Ganadian 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-labs,com**
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Eigure 1: MPFNA; LC/M8 Data (TIC and Mass Spectrum)

30sept2016_MPFNA_001 30-Sep-2016 10:31:05
MPFNAQ916 25 ug/ml Scan ES-
- TIC
100 1.04e8
-o-.?__
O-rrr—rr e e e e e Time
1.00 1.50 2.00 2.50 3.00 350 400 450 5.00 5.50 6.00 6.50 7.00
30sept2016_MPFNA_001 293 (4.927) 30-Sep-2016 10:31:05
MPFNAQS16 25 ug/ml Scan ES-
100+ 488 1.90e6
P
1 423
467 | 469
D LR LR R LR A LS LR A e L R R AN RRES U RERAS LERRI RARS: ||||||||||::|1|||||~|11r1||u-||n mlz
240 260 280 300 320 340 360 380 400 420 440 46 480 500 520
dition r Fi 1;
LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
mat hic Conditi MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment; Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Eléctrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (/hr) = 50
before retuming to initial conditions in 0.5 min. Desoclvation Gas Flow (hr) = 750
Time: 10 min
Flow: 300 pl/min
27, o MPFN
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Eigure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions)

SOSeptZO‘IG_MPFNA_OM 30-Sep-2016 16:40:57
MPFNA0S16 500 ng/ml
10 MPFNA [13C412C,F ;0,1 — [PC2CFy ) 468 > 423
1.92eb
=
Crr'--'|--'-|“--|-"-q--'-|--'-|---'|---'|'--'|-"'|""|"--|""|"-'|""|"'-|-'='|--"|-”-|
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4,20 4.40 4.60
PFNA [CoF170." — [CgFyfl 463> 419
10 112
] ]\ /\A
|""I""I""I"T'I""I'"'I""I""l""l""l""l""I'"'I""l""I""I""I'"'I'”‘l
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4,40 460
MPFOA [3C,12C,F 150, — [3C,12C,Fygl 417 > 372
100 84.5
] "I""i""l""I""I""I'"'I""I""I""I“"I""I""I'/'\'/'\'.'/‘\"AI""I""I""I""I
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
100+ 196
c:IIl'llllllllll|MI]II|}I|’I\IIE/I\I|IIIIIIIMI%WI'?I#.IAI'Illl1mlﬁllllllllililllll
2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 440 460
PFHpA [C;F30,0 —  [CgFy3l 363 > 319
1004 243
]
AL o~
R m Ra i e o L ey S RS LN LARRE RARSRRARRE LRSS UARAE RARAN AR R AL R SRR
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFOS [C4F47805 — [FSO,I 499 > 99
1007 i ' \ . 81.3
GIWITIIIIIIII)AI[l\IllllI||I|I1II|AIII|'|IIlI‘IIIllAl‘M'IIIIIIIIIA’l\I'lIIIII]IIII'I'II'I/\IAITime
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
i fo, ur
Injection: Direct ioop injection MS Parameters
10 ul {500 ng/ml MPFNA)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy {eV) = 11
{both with 10 mM NH,OAg buffer)
Flow: 300 pYmin
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Reagent

LCMPFOA 00017
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ID: LCMPFOA_00017
Exp: 1217/22 Prpa: SKY
13C4-Perfluoracctansic ac

/V L 1‘FI\TGTOT‘\T CERTIFICATE OF ANALYSIS

RATORIES DOCUMENTATION
PRODUCT CODE: MPFOA LOT NUMBER; MPFOA1017
COMPOUND: Perfluoro-n-[1,2,3,4-"C Joctanolc acid
STRUCTLURE; AS #: Not available

o}

\ERVAR YA
\/\/\13/\3/\

/\ /\ /\ /\

OH

MOLECULAR FORMULA: "C,“CHF,0, MOLECULAR WEIGHT, 418.04
CONCENTRATION: 50 £ 2.5 pg/ml ENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: 299% *C
LAST TESTED: iy 10/17/2017 (1.2.3.4-"C,)
EXPIRY DATE: (nmssymy 10/17/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

[#]e] ENTATION/ 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 methy! ester.
Contains ~ 0.1% of native perfluoro-n-octanoic acid (PFOA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/19/2017

mvdd
B.G. Chittim, éeneral Manager T

Wellington Laboratories inc., 345 Southgate Dr, Guelph ON N1G 3M5 CANADA
5719-822-2436 « Fax: 519-822-2849 + info@well-labs.com
MRFOATGIT (1 of 4)
revl
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
dasigned 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 wom at all times. Waste should
be disposed of according to hational and regional regulations. Safety Data Sheets {(SDSs) are available upon request.

S HES CH TERIZATION;
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isctopic purities of mass-abelled 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 equlpment.

UNCERTAINTY:
The maxirmum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, i (y}, of a value y and the uncertalnty of the independent parameters

Xy Ny X, ON which it depends is: "
ar(y(xlixz s'"xn)) = Zu(ysx,‘)z
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 facter 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 extemal 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 Intemational Interlaboratory studies has also been established.

EXPIRY DAT ERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compasition 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

nn o rantine haele

ITE R H
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 15O 9001 by SAl Global,
ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523}.
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“Eor additional information or assistance concerning this or any other products from Wellington Laberatories Inc.,
please visit our website at www.welHabs com or contact us direcily at info@wasli-labs com™*
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Figure 1; MPFOA; LC/MS Data (TIC and Mass Spectrum)
170ct2017_MPFOA_001 17-0ct-2017 15:34:15
MPFOA1017 25 ug/ml Scan ES-
TIC
{100 4.897
5
0 A R B U Lo RO R [ R R AU U U UL VR LR AL it AR AL R AL RALAS L naans nAsAl paaasnan g 41
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.5 5.00 5.60 6.00 6.50
170ct2017_MPFOA_001 195 (3.279) 17-0ct-2017  15:34:15
MPFOA1017 25 ug/ml Scan ES-
100~ 417 7.05e5
ae_
372
418
Ot e B P P T P T TP e R AR R AL A LA AR LARRS LA el Ra A Ry eannn 1112
240 2860 280 300 320 340 360 380 400 420 440 460
Conditiong for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
= MS P I
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN}) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hold for 2 min Cone Gas Flow {I/hr) = 100
before retumning to initial conditions in 0.5 min. Desolvation Gas Flow (/fhr) = 750
Time: 10 min
Flow: 300 plfmin
Rovisont, Roviod 3017-05:08 Page 206 of 728 e




Eigure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions)
170ct2017_MPFOA_003 17-0ct-2017 16:52:07
MPFOA1017 500 ng/mi
MPFOA ['3C,12C,F. 0,1 — [3C;2CFysl 417 > 372
10 4 “C4aF 159, 3 CyFsl ok
'6‘9-
G‘_ljllI\IIIIIIIIIIlllllIIl|IIlI|||II|IIII|IIllllllIIIl'llIlIITII|IlIlllI]IIIIIllIIl‘lIlllllllllllillll'l(lll]
5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
10 M2PFOA [13C,12CF50,° —  [3C,'2CqF gl 415> %11)
0 I""I""/I\""I""I""I'"'I""/l\"“AI'%"A'AQ'IW'MT\M’MﬁA'A"A
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205
GIIlIlﬁlﬂ](l\lllIIIII‘l’l‘Al’l\lI[/I\IIIIIAIII\I/I\IAI/}II/\IAIIIII‘IIlIIIIlIIlIIKI\l-MITAIA{-?AIIIIIIIIIIIIl‘l-/I\IAIIAIIII
. 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.8C 7.00 7.20
1 0% PFOS [CgF 450, — [FSO,] 499 :Szlg
o j\/\f\A/\r/\/\/\/\/\AA/\/\Jk /“/\/\N’\f\ AL\ A
l“"I""I""I""I""I""I""I""I""I""I""|'"‘I""I""l""I“"l'"'I""I""l""l""l
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
10 PFNA [CoF 170,17 —  [CgFqr) 463> 419
255
=
%ﬁlllIlll’lllllll\llllIlllIllIIIIIII|II‘llII|IIII||Ill|Illl|I||'|II|I}IIIIIIIIIIIIlYIlIlIIIIIl‘lIlIlFIIIl
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
10 13C4-PFHpPA [1BC412C,F 130, —  [PC1C4Fqal 366 > 321
893
=
0 I""’I\m_"i-""I'"'I""l""I'""I“‘\"'I""I'"'\'I"A"'dl_f\"/'\I"?'JI\""I""l""I'"'t""l'/‘v'\'l""ll'\"'l
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
" DEHNA IC.F..0.1 —  [CFal 3683 > 319
‘%M 150
B
CllIIII'IIII{\M?A'IM%IM/II\IAMMII[lJI\IAIII\IIlI|Mlﬁ,IM/|\:\M/I\|A||I/I\I‘pI-I\|IIIIII|Time
5. 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
Co i
Injection: Direct loop injection MS Parameters
10 pt (500 ng/ml MPFOA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy {eV) = 11
{both with 10 mM NH,OAc buffer)
Flow: 300 ulfmin
Formit:27, lssusd 2004-11-10 MPFOA1017 (4 of 4)
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Reagent

LCMPFOS 00025
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Exp: 104 7/22 Prpd: SKV
13C4-Perfluorooctanesulfo
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WELLINGT N CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFOS LOTNUMBER: MPFOS1017
COMPOUND: Sodium perfluoro-1-[1,2,3,4-"C Joctanesulfonate
STRUCTURE: CAS #; Not available

\ / \ / \ / 1\ / SO;,'Na*

/\/\/‘\13/\3

" /\ /\ /\ /\

LECULAR F ; “C,*CF_SO Na MOLECULAR WEIGHT: 526.08
CONCENTRATION; 50.0 + 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.8 + 2.4 ug/ml (MPFOS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: et 10/17/2017 (1,2,3,4-°C,)
EXPIRY DATE: oty 10117/2022

RECOMMENDED STORAGE: Store ampoute in a cool, dark place

ROCUMENTATION/ DATA ATTAGHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFOR| 1ON:
. See page 2 for further details.
. Contains ~ 0.4% Sodium perfluoro-1-{1,2,3-C Jheptanesulfonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %; Date: _10/18/2017

B.G. Chittim, General Manager (mmvddiyyyy)

Woellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@weli-labs.com

Form#:27, lssued 2004-11-10 MPFOS1017 (1 of 4)
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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 andfor quantification of the specific chemical compound it contains.

H H
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 reglonal 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 charactetized, 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.

Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of technigues (as stated above) and its
solubillty 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 sclution are requlred to be <5% RSD. New solution lots of exlsting
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystaliine material as
well as the stability and homogeneity of the solutions in the storage contalners. in order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this preduct shouid be performed using callbrated
measuring equipment.

UNCERTAINTY; '

The maximum comblned relative standard uncertainty of our reference standard solutions Is calculated using the following
equation:

The combined relative standard uncertainty, u (¥}, of a value y and the uncertainty of the independent parameters

X,, X, o0 which it depends is: »
2
U (VX X)) = 4 2 000, 1,

=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 85%) 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 extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
waighing 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 internationai interlaboratory studies has also been established.

RYD PERI 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:

Al the time of shipment, all products are warranted to be free of defects in malerial and workmanship and to conform to the stated
technical and purity specifications.

UAL] H

This product was produced using a Quality Management System registered fo the latest versions of 1SO 9001 by SAl Global,

ISQ/IEC 17025 by the Canadian Assoclation for Labaratary Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

498, d
Ci I' CALA {%;CREDITEG
*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 1: MPFOS; LC/MS Data (TIC and Mass Spectrum)
170ct2017_MPFOS_001 17-Oct-2017 13:49:49
MPFOS1017 10 ug/ml Scan ES-
TIC
(e 9.55e7
]
e e e LM )
r-~--—t¥——7r—T——r——7—7 77— Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00
170ct2017_MPFOS_001 247 (4.154) 17-0Oct-2017 13:49:49
MPFOS1017 10 ug/mi Scan ES-
100+ 503 1.79e6
-ég_
504
AL L L L L L L o L o ey e U e e e e el )11
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Conditlons for Flgure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hr, r: MS Parameters
Column: Acquity UPLC BEH Shield RP_,
1.7 ym, 2.1 x 100 mm Experiment Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 90% crganic over 7 min and hoid for 2 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvatlon Gas Flow (I/hr) = 760
Time: 10 min
Flow: 300 pl/min
T o Page 211 of 728 BRI
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)

17oct2017_MPFOS_002 17-Oct-2017 16:19:07
MPFQ$1017 500 ng/ml
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232
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0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
13C,-PFHpS [13C,12C,F,5S0,1" — [FSO,J 452> 99
100—_1_ 560
]
0_-*---T-‘T‘f"?nv--'lﬁ-"f\--""‘\f"-’?f?ﬁ-"|f"’\'-|'--'|---- M‘I""l‘jh'l'!’\ﬁ ARBRANEN ASANS RS nARAS RANAS]
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFCA [caF1502]' — [C4F45] 413 » 369
1009 119
}4‘1 M MJN\J\/\ j\/\/\ AM\/\M‘M&/\/\ M'\ MI\/\A /\J\/\IJ\
0l""I'A"'I""I'"‘I""I""I""l""l""I""|""I""I"'"I""I"AI/‘\'"I""l'l'\"MiA'"’l""lTime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
Conditions for Flaure 2:
injection: Direct loop Injection MS$ Parameters
10 i {500 ng/ml MPFOS)
Collision Gas {mbar) = 3.31e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 40
(both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Formi:27, issued 2004-11-10 MPFOS1017 {4 of 4)
Revisior#:4, Revised 2017-03-06 rev0
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Reagent

LCMPFUdA 00014
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1106187

1D LCMPFUdA 00014
Exp: 1122724 Prpa: CCL
13C2-Perfluomoundecanoic

WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdA1118
COMPOUND: Perfluoro-n-[1,2-"*C,Jundecanocic acid
STRUCTURE: CAS #: Not available

VAVEVAVAYE

F/\/\/\/\/\lﬂ/\

/\ /\ /\ /\ /\

OH

MOLECULAR FORMULA; "C,"=C HF, 0, MOLE . 566.08

CONCENTRATION: 50 + 2.5 pg/ml VENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% “C

LAST TESTED:; mmdwywy) 11/22/2016 (1 12'“02)

EX DATE: (mrvetyyyy) 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: L C/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-"C -PFUdA (~1%; see Figure 2), 2-°C -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
B.G. Chittim mmdciygys)

Wellington Laboratories Inc., 345 Scuthgate Dr, Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Forn#:27, Issuad 2004-11-10 R
Revisiont:3, Revised 2015-03-24 Page 214 of 728 e



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 reglonal regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS { CHARACTERIZATION:
Where possible, all of cur products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using & combination of the mast relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. lsotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HO EN H
Prior to solution preparation, crystalline material is tested for haomogeneity using a variety of techniques (as stated above) and its
solubility in a glven 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 GG/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative respanse factors of the analyte of interest in each solution are required to be <5% RSD. New sclution 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 stabllity 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
squation.

The combined ralative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, X

+ XX 0N which it depends is:
# (P(X) Xp 00k, )) = ’Z“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
coverags factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysls for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regutarly tested by an external ISOAEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST andfor NRC traceable external weights. Al volumetric glassware used is of Class A tolerance and has been
tested according ta the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXP D PERIOD VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compaosition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concantration of the listed analyte(s) is performed
on a routine hasis.

Ll D NTY;
At the time of shipment, all products are warranted to be fres of defects In material and workmanship and to conform to the stated
technical and purity specifications.

U GE T
This product was produced using a Quality Management System registered to the latest versions of SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Inc. (CALA; A 1228), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

i
&

S CALA

MCCRAEDITED
K .

REFERENCE MATEA"AL
PRODUL! A

*For additional information or assistance concerning this or any other products from Wellington Laberatories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs,com**
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i 1: MPFUdA; LC/MS Data {TIC and Mass Spectrum)
22nov2016_MPFUdA_002 22-Nov-2016 15:46:07
MPFUdA1118 25 ug/ml Scan ES-
TIC
100 527e7
'é‘?-"
e R Ml AR LA AR LA WAL LALAN LARE Ll AASAS A T T e e e Time
1.00 1.50 2.00 2.50 3.0 3.50 4.00 4.50 5.00 5.50 6.00 6.50
22nov2016_MPFUdA_002 281 (4.725) 22-Nov-2016 15:46:07
MPFUdA1116 25 ug/mt Scan ES-
100~ 565 1.07e6
P
520 566
R I I L I S S S L M L e s e LA Wy wa e pan s pan 174
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
ondition r Figure 1:
LEC: Waters Acqulty Ultra Performance LG
MS: Micromass Quattro micro APl MS
MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mabile phase: Gradient Source; Electrospray (negative)
Start: 60% (B0:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr} = 65
1.5 min before returning to inltial conditlons In 0.5 min. Desolvation Gas Fiow (l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Rovisania, Revied 2016.0%-24 Page 216 of 728 AL




Eigure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions)

22nov2016_MPFUdA_003 22-Nov-2016 16:46:28
MPFUdA11186 500 ng/m!
- . 565> 520
10 MPFUdA [130212‘39':2102] - [1301209':21] 8.61e4
%
G|(lll|llI||lllI|llll’|IIIIII|llIlllllIflIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIlIIIIIlTIIIIIIIIII'II‘I
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
- . 564 > 519
% [1-13C,]PFUdA [3C12C,4F,0,]" — [C4gF 2] 1 08e3
0+ "'I""I'"'I""l'"'l“"l""l""l""'l""I""I""I""I""I""I""I""]""/l
0.2 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
% PFUdA [C11F2102 — [CygFaql 563:'2;2
c IIIllllllﬂl!ll\llllIlIIl'llIIIIIITI]AII‘|IIlIIlll|\IY|I’I‘ﬁl]llllIIIII|!I1I|III/\I|I|IIIIIII|
0.2 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFDoA [C12F230,1" —  [CyqFpal 613’?3?
*
0 '/'\' I""I""I/'\'"I'"'I""I""I""I""I""I""I""I""I"'TI""I""I""I""l
0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
TAIIIIIIIIIIIIIAAIIIIIA_émllillIIIIII/I\IﬁAIIAWI|I,I‘IAI|IllI|IIII|II'||I|IIAIIIAI/|\I/I\IAI
.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFOA [CyF 150, — [CFysl 413>g$g
3 FaN PaN
llIll|||lr|IIII]llll|IIIllilllllllllIIII|IIlllIIIIIIlllIilllillllIIIllllfllllllllllllllllll
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
. . FS0 400 » a9
C% PFOS [CgF1730," — B, 137
/\ AA /\ A/\/\ AN A S Ti
'"I""|""I""I'"'I""I""|""I""I""I""I""I""I""I""I""I""I""I ime
0 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
on or F
Injection: Direct ioop injection MS ters
10 pl {500 ng/ml MPFUdA)
Collislon Gas (mbar) = 3.46e-3
Moblle phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 11
{both with 10 mM NH, OAc buffer)
Flow: 300 ul/min
Form#:27, lssued 2004-11-10 MPFUJA1116 (4 of 4)
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Reagent

LCN-EtFOSA-M 00005
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-V“J ELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
ERODUCT CODRE: N-EtFOSA-M LOT NUMBER: NEtFOSAQ0516M
COMPOUND:; N-ethylperfluorc-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2.

F, F R F FR F F F H
VARV VARYA
F TN TN N TN\
/N /N /N Cafl
F FF FF FF F
MOLECULAR FORMULA; ¢, H,F,NOS MOLECULAR WEIGHT,  527.20
CONCENTRATION: 5Q + 2.5 ug/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >88%
A ESTED: (mmsayyy 05/24/2016
EXPIRY DATE: immuayyw 05/24/2021
R AEND : 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

~ B.G. Chittim (mmidfyyys}

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formi#:27, lssusd 2004-11-10 NEtFOSAQ516M (1 of 4)
Revisior#:3, Revised 2015-03-24 Page 219 of 728 revo



IN DED USE:
The products prepared by Wellington Labaratories Inc. are for laboratory use only. This cettified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the spacific chemical compound it contains.

HAZARDS:

This preduct 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 clathing should be worn at all times. Waste shouid
be disposed of according to hational and regional regulations. Safety Data Sheets (SDSs) are available upon reguest.

SY ESIS RACTERIZATION:
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/M8/MS,
SFCIUVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MSIMS,

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogenelty using a variety of techniques (as stated above) and its
solubility in a glven diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaliine
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 responsa factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
praducts are compared to clder lots in the same manner, which further confirhs the homageneity 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

X,, X,...X, on which it depends is:
u (plx, x50} = 1’211(}‘,.\',)2
=

17 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 Analysls for all of our products.

RACE TY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparatioh 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 tolarance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international intertaboratory studies has also been established.

PIRY DATE / PERIOD VALIDITY:
Ongoing stabillty studies of this product have demonstrated stability in its composttion 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 defetts 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 ta the latest versions of 1SO 9001 by SAl Glcbal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
¢
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*Far 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 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
|24may2016_NEtFOSAM_002 24-May-2016  13:34:05
| NEtFOSA0516M 25 ug/mi Scan ES-
{ 100- TIC
| 3.20e8
P
Gl'_'_"l"'I""I""r""l""l""l""l"'I' T e Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
24may2016_NEtFOSAM_002 405 (6.811) 24-May-2016 13:34:05
NEtFOSA0516M 25 ug/ml Scan ES-
100+ 526 5.20e6
396_
i 527
v
169 2119 r528
c "'l‘l""I”'_'I""F"'I'I""I""l""l"l"I'""l'"I'I""I""]"'rl"" BRI B
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
nditi r re:
LE: Waters Acquity Ultra Performance LC
MS; ‘Micromass Quattro micro APl MS
i MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu}
Mobile phase: Gradient Source: FElectrospray (negative)
Start: 45% H,O / 55% (80:20 MeQH:ACN) Capillary Voltage (kV} = 2.50
{both with 10 mM NH QAc buffer) Cone Voltage (V} = 40.00
Ramp to 80% organic aver 7.5 min and hold for 1.5 Cone Gas Fiow (Ifhr) = 50
min before returning to initial condltlons in ©.5 min, Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pi/min
Formi:27, lssued 2004-11-10
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Figure 2: N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

24may2016_NEtFOSAM_003 24-May-2016 15:44:48
NEtFOSA0516M 500 ng/ml
100- N-EtFOSA [CygHsF17NO,8]" — [C4F,1 526 > 169
] 5.08e5
B‘E_
O e IR I UL UL IR UL AL IULILLE RALAN LELLELE IR U RS AR RS
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
100 FOSA [csHF‘lTNon]- - [NOZS]' 498 > 78
i 473
5l
L e O L I i e L L AL LRI L B SLELE ILILELIL SR I RURISN I INLLI AL IR SRR I
5.00 5.20 5.40 560 5.80 6.00 6.20 6.40 6.60 6.80
PFOS [CsF-5C,]" — [FSO,] 499 > 99
1001 8 17v ™3 3 167
aQ_
G |III||IIIIIIII['IIIIIIIIll(l|IlIII]IIII[IIlIIlllllI‘IllIIIlI‘llITIII(I'IIEII!II'IIIII‘\III
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
PFOA [CgF1505)" — [CFy) 413 > 369
100
i 296
P
o ""I""I""|""I'."'I"“'I'"'I""I'"'l'"'I""I""I""'I'“‘I“"I""T'T""I""'""_)Time
5.00 5.20 5.40 5.60 £.80 6.00 6.20 6.40 6.60 6.80
Conditions for Flaure 2:
Injection: Direct loop injection | M rame
10 pl (500 ng/ml N-EtFOSA-M) :
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (aV) =30
{both with 10 mM NH OAc buffer)
Flow: 300 ul/min
Farmit:27, Istued 2004-11-10 NEtFOSADS18M (4 of 4)
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Reagent

LCN-EtFOSAA 00004
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‘N ELLINGTGOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT GODE: N-EtFOSAA LOT NUMBER: NEtFOSAA0916
MPOUND: N-ethylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2991-50-6

CH,CH,

.‘\

\/ \/ \/ \/

P N e NN
/\ /\ /\ /\ CHZ00H

MOLECULAR FORMULA: C,H,F,NO,S MQLES_ULAR_\LLG_HI_ 585.23

CONCENTRATION: 50 £ 2.5 pg/ml LVENT Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: sy 09/30/2016

EXPIRY DATE: (mmcsym 09/30/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATIO A ED:

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 molety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/07/2016

“ B.G. €hittim immicidyyym)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Formii:27, lssued 2004-11-10 NEIFOSAADB1E (1 of 4)
Revision#:3, Revised 2015-03-24 Page 224 of 728 rev0



INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
deslgned 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 ar ingestion. All procedures should be carried
out in a well-functloning fume hood and suitable gloves, aye protection, and ciothing should be worn at all times. Waste should
be disposed of according to national and regienal 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 corifirmed, using a combination of the most retevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMSIMS, x-ray crystallography, and melting polnt. Isotople purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY;

Prior to solution preparation, crystalline materlal Is tested for hemogeneity using a variety of techniques (as stated above) and its
solubility in a glven diluent is taken into consideration. Dupllcate 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/IMS,
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 (), of a value y and the uncertainty of the independent paramaters
x,, X,,...x_on which it dapends is:

L S |
u, (¥, %X, )= "Zu(y,.\‘,)z
=]

where % 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 8% (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.

TRAC L
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 aceredited calibration company. in additlon, 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.

EXPI PERIOD OF VALID
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 te conform to the slated
technical and purity specifications.

UALI NAGEME
This product was produced using a Quality Management System registered to the latest versions of IS0 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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**Eor 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-Jabs.com**
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Figure 1; N-EtFOSAA, LC/MS Data (TIiC and Mass Spectrum)
30sept2016_NEtFOSAA_001 30-Sep-2016 12:32:04
NEtFOSAAQ916 25 ug/ml Scan ES-
100- ' TIC
; 9.89e7
i
- T T e e e e Time
2.00 3.00 4.00 5.00 6.00 7.00 .00
30sept2016_NEtFOSAA_001 259 (4.355}) 30-8Sep-2016  12:32:04
NEtFOSAAQ918 25 ug/ml Scan ES-
100~ 584 1.1466
3
| 483
] 419 585
526 p;
484 ‘ 586
G I} L ( I r m.’z

225 250 275 300 325 350 375 400 425 450

'"_l""l""]k""l""l'I“I""I'T"—l
475 500 525 550 575 600 625 650

LC:
M$:

Columin:

Mobile phase:

Fiow:

Waters Acquity Ultra Performance LG
Mlcromass Quattro micro API MS

Acquity UPLC BEH Shield RP,,
1.7 ym, 2,1 x 100 mm

Gradient

Start: 65% (80:20 MeOH:ACN) / 35% H,0C

(both with 10 mM NH,QAc buffer)

Ramp to 90% organic over 7.5 mir and hold for 1.5 min
before retumning to inltial conditions in 0.5 min.

Time: 10 min

300 plmin

MS Parameters
Experiment: Full Scan (225 - 850 amu)

Source: Electrospray {negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 35.00

Cone Gas Flow (l/hr) = 50
Desolvation Gas Flow (/hr) = 750
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Figure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

30sept2016_NEtFOSAA_002 30-8ep-2016 15:25:38
NEtFOSAAQS16 500 ng/ml
3.57e4
S
Gl||IilIIIl,llII|IlIIIIlll||ll||lIIIIIIIIII]IIII]IIIIIIIIIJII||I|I[‘l||IIIIIIIIIIIIII|F1|II]IIIIIIIII!'IIIlII|I|
3.80 4.00 4.20 4.40 4.60 4.80 5.00 520 5.40 5.60 5.80 6.00
10 N-EtFOSA* [CigHsF17NOST — [CoF,) 526 > 169
1.42e3
®
UL AR B R L AR LR L iU R LS RS USRS LALAS RR RS LAARE LARAY RALE LAALS LARER RARES'
3.80 4,00 4.20 4.40 4.60 4,80 5.00 5.20 5.40 5.60 5.80 6.00
0 N-MeFOSAA [C1HgF1sNO ST — [CgF " 570 > #; g
|
: S AL LA“ LL N
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
o FOSAA [C1oH3F4;NO,S]” — [C4HF;NO,ST" 556 > 408
90
3.80 4.00 4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 PFOS [CeF(7S04]" — [FS0,I 489 > 99
225
&
o & a A A AN
3.80 4.00 4,20 4.40 4.60 4.80° 5.00 5.20 540 - 560 5.80 6.00
10 FOSA [CgHF,NO,8] — [NQ,S] 498 > 78
427
=
. AV AT A .y " a
3.80 4.00 4.20 4,40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
o PFOA [CgF15020" — [C7Fqsl’ 413 > 369
‘ 415
)
NI e 4 T Time
380 400 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
Note: N-EiFOSAis formed by fragmentation of N-EtFOSAA.
Copd]Jtlens for Figure 2: ’
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml N-EtFOSAA)
Collision Gas {mbar) = 3.43¢-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,0 Collision Energy {aV) = 20
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRORUCT CODE: N-MeFOSA-M LOT NUMBER; NMeFOSAQ516M
COMPOUND: N~-methylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 31508-32-8

H
\/ \/ \/ \/ /

I e e NN
/\ /\ /\ /\ it

MOLECULAR FORMULA: CH,F,.NO,S MOLECULAR WEIGHT: 513.17
CONCENTRATION: 50 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY:; >08%

LAST TESTED; immkdymi 05/24/2016

EXPIRY DATE: immounyy) 05/24/2021

RECOMMENDED ST GE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LG/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

” B.G. Chittim (mmidelyysy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 +» info@well-labs.com

Form#:27, lssued 2004-11-10 NMeFOSACS1EM (1 of 4)
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INTENDED USE;

The products prepa}ed by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
deslgned to be used as a standdrd for the identification and/or quantification of the spacific chemical compound it contains.,

H S:
This product should only be used by qualified personne! familiar with its potential hazards and tralned 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 requlations. Safety Data Sheets (SDSs) are available upon request.

HESIS RAC IZATION:
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, GCMS, LCIMS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LG/MS/MS.

HO Y:
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/for SFC/UVIMEMS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenelty of the crystaliine material as
well as the stabllity 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:

Thae combined relative standard uncertainty, (), of a value y and the uncertainty of the Independent parameters

X, X,,...x, on which it depends is:
o, (P, X ek, )) = W
ir

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 accradited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All velumetric 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 compasition and concentration, unti 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.

Ll RRA H .
At the time of shipment, all products are warranted to be free of defects In materlal 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,

ISOAEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1228}, and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board {(ANAB; AR-1523).

a® e, _—
T CALA ANAB
) g

*Eqr additiona! information or assistance concerning this or any other products from Wellington Laborateries: Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Eigure 1: N-MeFOSA-M; LC/MS Data {TiC and Mass Spectrum)

'24may201 6_NMeFOSAM_002 24-May-2016 13:23:09
NMeFOSAD516M 25 ug/m!

100+

%

Scan ES-
TIC
2.95e8

T T T e e e e Time
' 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
24may2016_NMeFOSAM_002 378 (6.357) 24-May-2016 13:23:09
NMeFOSA0516M 25 ug/mi Scan ES-
100- 5‘|I2 3.96e6
2 |
513
| 4
169 2‘}9 §14
0 "'l'l""l".“]""I"'I‘T'"'I""I""‘“"I"I"I"‘l‘l""l""l"*‘l"."Ir"'l""I""l m/z
160 176 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Conditions for Flgure 1;
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromategraphic Conditlons MS Parameters
Column: Acquity UPLC BEH Shisld RP,,
1.7um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% H,0 / 55% (80:20 MeCH:ACN}) Capillary Voltage (kV) = 2.50
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Rarmp to 90% organic aver 7.5 min and hold for Cone Gas Flow {I/hr) = 50
1.5 min before returring to initlal canditions in 0.5 min, Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ulfmin
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Figure 2: N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

24may2016_NMeFOSAM_003 24-May-2016  16:01:41
NMeFOSAD516M 500 ng/mi _
100~ N-MeFOSA [09H3F17N028]' — [C4F,I 512> 169
] 4.01e5
s
c IlllilllIllIlIlI!IIllllllllIlllIllllll‘lllll’llll'llll]lllIllll]llIllIl'IIlllllIi'llllllllll
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
100+ FOSA [C4HF,;NO,8]" — [NO,ST 498 >g:2
s
G 'llllllllllllllllltll|$I|I|TIIIIII[IllIIIIIIIIIIIIlllllllIlllllllIIll.lllll|lril|llll|lr|l‘
1.40 1.80 180 - 200 2.20 240 - 2.60 2.80 3.00 3.20
100~ PFOS [C4F ;80,1 — [FSO,) 499 > 99
_ 209
0 ||II|I]ilIIIIII'FIII'FIII|IIIIIIII|||I!II|IIIIlllllllllilll"lfllllllll‘ll'[lIllllllllll|li||'|fi
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
100 PFOA [CoF4s0,]" — [C;Fqsl 413> ggg
BQ_
G |llllllllllllllIIIIIJIII|ll|l|lil;'lIllllIllllllilll||lllll[lllIl'll|||||||1||||IIII|1'F"_'—|Time
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
Conditlons for Figure 2:
Injection: Diract loop injection ame
10 pl (500 ng/ml N-MeFOSA-M)
Collision Gas {mbar) = 3.54e-3
Mohile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,O Collision Energy {eV} = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 NMeFOSAD516M {4 of 4)
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WELLINGTON  CERTIRICATE OF ANALYSIS
B RIES DOCUMENTATION

PRODUCT CODE; N-MeFOSAA LOT NUMBER: NMeFOSAA0916
QQMM& N-methyiperfluoro-1-octanesulfonamidoacetic acld
STRUCTURE; CAS #: 2355-31-9
F. F F F F F F F CHy
VA NANAAYE
N W W W
/N /N /N /N CHaGOMH
F F F F
MQLEQULAR_FQRMQLA; C,H,F.,NOS EIGHT: 571.21
CONCENTRATION: 50 £ 2.5 pg/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >08%
LAST TESTED: mmeaym 10/12/2016
EXPIRY DATE: immddym 10/12/2021

RECOMMENDED STORAGE: Refrigerate ampoule

MENTATION/ DA ED:

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 moie eq. of NaOH to prevent the conversion of the acetic acid molety to the methyl ester,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: . % Date: _10/25/2016

~ B.G. hittim Ll

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 pratucts 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.

H RDS;
This product should anly be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exarcised 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:
Whare 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 technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point, Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LG/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 consideratiori. Duplicate solutions of a new product are prepared from the same crystaliine
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
aquation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, Xy.X, ON which it depends is:
P
RGLEAE NN :,qu(,v,x,)z
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 canfidence 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 NRG traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedires, which are ultimately traceable to NIST. For certain products, traceability to
intarnational 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 ampaule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basls.

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.

Ly A NT:
This product was produced using a Quality Management Systern registered to the latest versions of 1SO 9001 by SAl Global,
ISO/EC 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 adas

NCFERCNEE MATERUAL
PRCOV A

*Eor additional information or assistance concerning this or any other praducts 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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Fiaure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
30sept2016_NMoFOSAA_001 30-Sep-2016 12:21:07
NMeFOSAADB16 25 ug/ml Scan ES-
o TIC
100 1.11e8
32_
s R s B ARAD LS VAR Lt Liahs Ly s Reas LRI Ran s s caas T e ey Time
150 200 250 3.00 350 400 450 5.0 550 600 650 700 7.50
30sept2016_NMeFOSAA_001 238 (4.002) 30-Sep-2016 12:21:07
NMeFOSAAD916 25 ug/ml Scan ES-
100+ 570 1.2406
‘62_
i 483
418
571
Ve
~ 420 Sie - o2
0 ""i""I""l‘rr'l""l'"'I""l""I""I“"I'I!"I"I"l"’Tlr" I L el 1 4
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
I fi f
LC: Waters Acquity Ultra Parformance LC
MS: Micromass Quattro micro APl MS
romatographic Condit] M$S Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 180 mm Experiment: Full Scan (225 - 850 amu)
Mchbile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN) / 35% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7.5 min and hold for Cone Gas Flow {lfhr) = 50
1.5 min before returning to initia! conditions In 0.5 min, Desclvation Gas Flow (I/hr} = 750
Time: 10 min
Flow; 308 pi/min
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Fiqure 2: N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

120ct2016_NMeFOSAA_001 12-O¢t-2018 15:44:10
NMeFOSAA0916 500 ng/m!
10 N-MeFOSAA [C14H5Fy7NO ST — [CoFyq) 570 > 419
4.22e4
®
GIlll'llll’[llll:llll[‘llIIIIIIII]IDIIII[II‘I'I|II|T']III|IIII|I|II|IIII|IIII|‘IIIlll’lllllllllll(
1.40 1.60 1.80 2.00 2.20 2.40 2.80 2.80 3.00 3.20
N-MeFOSA* [CoHaF;NO,ST — [C4F;T 512 > 169
% 26163
|T--'|----| L e e L L BRI IS UL LS EULILILE IU LA I UL LU LR I
1.40 1.60 1.80 2.00 2.2¢ 2.40 2.60 2.80 3.00 3.20
N-EtFOSAA [Cy3H,F17NO,S] — [C4F4;T ‘584 > 419
? AA N\ﬂ J& -
G—IIMMIIAI\MIMMA II/\/AA,‘A-/?IIIIEIAI"IMIIlb'IEW IAIA/I\HAIJMII
1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 320
1 FOSAA [C1OH3F17N04S] — [CgHF;NO,S]) 556 > 498
%Mﬂ j\/\/h i
1.40 1.60 1 80 200 220 2.40 260 280 3.00 320
PFOS [CF 1750, — [FSO,I° 499 > 99
82.0
l[IIMIMIAIA AA' IIIIIllllllll|ITII|IIIIIlllIlllll|lil]IIIIIIIDTI[IIII'II]II
1.40 1.60 1 .80 200 2.20 2.40 260 2.80 3.00 3.20
FOSA [CgHF7NO,ST [NO,SY 498 > 78
10
/\M/\'\/\/\/\fj\ :
=
C!IIﬁA?wIWIJI\I|FAIAMIAI-IAI¢I/:\AM|\rIII|IIIlIIIIIlII|I|l||I|II|
1.40 1.60 1.80 2.00 2.20 2.40 280 3.00 3.20
PFOA [CgF150,0" — [CoF 45l 413 > 369
3 Mh )
|1|o||||r||1|!| ||||||‘|l|||"|\|_T}|\|l|| IIlI|IIAI/\Iﬁ|_|/—|\/'F_|\'!l“ﬁl#}ﬁl’ljl\lmAIIA,\[\i\{\!rnllmélTlme
1.40 1.60 1.80 200 2.20 2.40 2.60 2.80 3.00 3.20
*Note: N-MeFOSA is formed by in-source fragmentation.
Condltions for Figure 2:
Injection: Direct loop injection MS Parameters
10 wl (500 ng/ml N-MeFOSAA)
_ Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) 7 20% H,O Collision Energy {eV} = 20
{both with 10 mM NH,OAe buffer)
Flow: 300 ul/min
Form#:27, tssued 2004-11-10 NMeFGSAAQS16 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

PFAC-24PAR

Native Per- and Poly-fluoroalkyl Substance
Precision and Recovery Standard Solution

PRODUCT CODE: PFAC-24PAR
BER: PFAC24PAR0917
SOLVENT(S): Methanol / Isopropanci (4%) / Water (<1%)
DATE PREPARED; mmicayyy) 09/13/2017
LAST TESTED: (mmidiy) 09/15/2017
EXPIRY DATE: (mrvaayyy) 09/15/2022
RECOMMENDED STORAGE: Refrigerate ampoule
DESCRIPTION:

PFAC-24PAR is a solution/mixture of eleven native linear perfiuoroalkylcarboxylic acids (C,-C,), seven
native perfluoroalkylsulfonates (C,, C,, C,. C,, and C, linear; C, and C, linear and branched), three
native telomer sulfonates (4:2, 6:2, and 8:2), two native perfluorooctanesulfonamidoacetic acids, and
perfluoro-1-octanasulfonamide. The components and their concentrations are given in Table A.

The individual native perfluorcalkylcarboxylic acids, native perfluoroalkylsulfonates, native telomer
sulfonates, native perfluorooctanesulfonamidoacetic acids, and perfluoro-1-octanesulfonamide all have
chemical purities of >98%.

DOCUMENTATI DATA ATTACHED:

Table A: Components and Concentrations of the Solution/Mixture
Table B: Isomeric Components and Percent Composition of PFHxSK
Table C: Isomeric Components and Percent Composition of PFOSK
Figure 1: LG/MS Data (SIR})

Figure 2: LC/MS/MS Data {Selected MRM Transitions)

MATION:
. See page 2 for further details.
3 Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acids to their respective

methy! esters.

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

Formit: 13, Issued 2004-11-10 PFAC24PAROS1T {1 of 8}
revl

Revisionit4, Revised 2017-03-06 Page 239 of 728



INTENDED USE:
The products prepared by Wellington Laberatories 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.

AZARDS;
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 camied
out in a wefl-functicning fume hood and suitable gloves, eye protection, and clothing should be wom at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

Y| N:
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. Isotoplc 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
solubllity 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 andfor 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, as well as mixtures and calibration solutions, are compared to older lots in a similar 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 assoclated 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

X, XX, 0N which it depends is: P .
ur!(y(xﬂ'xl!"'xn)): ZH(}',I‘.)‘
il

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 balanca) 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.

IRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal 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 preduct 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.

ED 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.

AL AGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 130 9001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
Natfonal Accreditation Board (ANAB; AR-1523).

3
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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-labs.com**
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Table A: PFAC-24PAR; Components and Concentrations
(ng/mi, £ 5% in Methanol / Isopropanol (4%) / Water (<1%))
Compound Abbreviation Con(iegl’\'t“r;tlon Ass'l,ge:ll';ent
in Figure 1
Perfluoro-n-butanoic acld PFBA 2000 A
Perfluoro-n-pentanoic acid PFPeA 2000 B
Perfluorc-n-hexanoic acid PFHxA 2000 E
Perfluoro-n-heptanoic acid PFHpA 2000 G
Perfluore-n-octanoic acid PFOA 2000 K
Perflucro-n-nohanocic acid PFNA 2000 M
Perfluoro-n-decanoic acid PFDA 2000 Q
Perfluoro-n-undecanoic acid PFUdA 2000 v
Perfluoro-n-dodecanoic acid PFDoA 2000 X
Perfluoro-n-tridecanoic acid PFTrDA 2000 Y
Perfluoro-n-tetradecanoic acid PFTeDA 2000 ra
Perfluoro-1-octanesulfonamide FOSA 2000 T
N-methyiperfluore-1-octanesulfonamidoacetic acid N-MeFOSAA 2000 S
N-ethylperfluoro-1-octanesulfonamidoacetic acid N-EtFOSAA 2000 U
Concentration
(ng/mi) Peak
Compound Abbreviation as the a5 the Asslgnment
salt anlon In Figure 1
Potassium perfluoro-1-butanesulfonate L-PFBS 2000 1770 o]
Sodium perflucro-1-pentanesulfonate L-PFPeS 2000 1880 F
PFHxSK: linear isomer 1620 1480 |

Potassium perflucrohexanesulfonate* PEHXSK: 3. branched [somers 378 344 v
Sodium perfluoro-1-heptanesulfonate L-PFHpS 2000 1900 L

' PFOSK: linear isomer 1580 1460 o
Potassium perfluorooctanesulfonate™* PFOSK: 3. branched isomers a2 301 N
Sodium perfluoro-1-nonanesulfonate L-PFNS 2000 1920 R
Sodium perfluoro-1-decanesulfonate L-PFDS 2000 1930 w
Sodium 1H,1H,2H,2H-perfluoro-1-hexanesulfonate 4:2FTS 2000 1870 D
Sodium 1H,1H,2H,2H-perfluoro-1-cctanesulfonate 6:2FTS 2000 1900 J
Sodium 1H,1H,2H,2H-perfluoro-1-decanesulfonate 8:2FTS 2000 1920 P
* See Table B for percent composition of linear and branched PFHxSK isomers.
* See Table C for percent composition of linear and branched PFOSK isomers.
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Table B: PFHxSK; Isomeric Components and Percent Composition (by *F-NMR)*
Percent
Isomer Name Structure Composition
by *F-NMR
1 Potassium perfluoro-1-hexanesulfonate CF,CF,CF,CF,CF,CF,50,K* 81.1 81.1

CF,CF,CF,CF,CFSO Kt

2 | Potassium 1-trifluoromethylperflucropentanesulfonate** e Z(I?.F 3 2.9

3

. . CF,CF,CF,CFCF,S0,K*

3 | Potassium 2-triflucromethylperfluoropentanesulfonate a2 Le 273 1.4

3

-t

4 | Potassium 3-trifluoromethylperfluoropentanesulfonate CF:’CFZ?FCFZCFZS% K 5.0

CFg
18.9

—le+

5 | Potassium 4-frifluoromethylperfiuoropentanesulfonate CFa?FCFZCFZCFZSO's K 8.9

CFy
TFs
6 | Potassium 3,3-di(trifluoromethyt}perfluorcbutanesulionate CFSCI}CFZCFZSOS'K*' 0.2
7 Other Unidentified Isomers 0.5

ek

Percent of total perfluorohexanesulfonate isomers only.

Systematic Name: Potassium perflucrohexane-2-sulfonate.
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Ravision#4, Revised 2017-03-08

Table C: PFOSK; Isomeric Components and Percent Composition {(by “F-NMR)*
Percent
Isomer Name Structure Composiltion
by ®F-NMR
1 | Potassium perfluoro-1-octanesulfonate CF4CF,CF,CF,CF,CF,CF,CF,80,K* | 788 78.8
_ , . CF3CF,CF,CF,CF,CF,CF80,K*
2 Potassium 1-trifluoromethylperfluoroheptanesulfonate™ (l: - 1.2
3
_ ) CF4CF,CF,CF,CF,CFCF,S0,K*
3 Potagsium 2-trifiuoromethylperfiuoroheptanesulfonate (I: . 0.6
3
, : CF4CF,CF,CF,CFCF,CF,S0,K*
4 Potassium 3-trifiluoromethylperflucroheptanesulfonate C|:F 1.9
3
CF.CF,CF,CFCF,CF,CF, S0, Kt
5 Potassium 4-trifluoromethylperfluoroheptanesulfonate 32 2éF e 2.2
3
. ) CF,CF,CFCF,CF,CF,CF,S0,K*
6 Potassium 5-triflucromethylperflucroheptanesulfonate CI: . 4.5
3
211
CF,CFCF,CF,CF,CF,CF,80,K*
7 Potassium B-trifluoromethylperfluorcheptanesulfonate S(I: Zramaem s 10.0
F3
ok
Potassium 5,5 ,,
g di(trifluoromethy!)perfluorchexanesulfonate CFa?CFQCFZCFZCFZSO‘*-K Lz
CFy
G
Potassium 4.4- ,,
2 diftrifuoromethy!)perfluorohexanesulfonate CF3CF2?CF2CF2CF2803K 9
CF,
i
Potassium 4,5- e+
i) di(trifluoromethyl)perfluorohexanesulfonate CF"?FCFCFZCFL’CFZSO" K D
CF,
i
Potassium 3,5- o+
i di{trifluoromethy!perfiuorchexanesulfonate CFa?FCcmmFZCFZSOa K Loy
| CF,
* Percent of fotal perfluorooctanesulfonate isomers only.
b Systematic Name: Potassium perfluorooctane-2-sulfonate.
Certified By: ’%:__ Date: _09/19/2017
B.G. Chittim, aeneral Manager s
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Eigure 1: PFAC-24PAR; LC/MS Data (Total lon Current Chromatogram; SIR)

15sept2017_PFAC24PAR_004 15-Sep-2017 15:20:23
PFAC24PARD917 1: SIR of 11 Channels ES-
A Z TIC
1007 X 1.40e5
4 B8 K Y
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= je\ M
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2.00 4.00 6.00 8.00 10.00 12.00 14.00
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G'l'lfllll(llllIlllll|||||Illllllllllll{\{\_lrlllllIIIIIIII'IIIIIIIIIllllllll
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2: SIR of 5 Channeis ES-
D TIC
100‘i s u 1.59e5
] J
] P
o ....|....,....,....,....,....,”..,...l,....,/.\...,....,....“...,....,.. Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00
Conditlons for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Gonditlons MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 im, 2.1 x 100 mm Experiment: SIR
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capiliary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = variable (10-70)
Ramp tc 55% organic over 3.5 min, Cone Gas Flow (V/hr) = 50
Ramp to 70% organic over 6.5 min. Desolvation Gas Flow (I/hr) = 750
Ramp to 85% organic over 5 min and hold for
1 min before returning to initial conditions in 0.5 min.
Time: 17 min
Flow: 300 pl/min
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Figure 2: PFAC-24PAR; LC/MS/MS Data (Selected MRM Transitions)

15sept2017_PFAC24PAR_005 15-Sep-2017  16:00:29
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Figure 2: PFAC-24PAR; LC/MS/MS Data (Selected MRM Transitions)
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Figure 2: PFAC-24PAR; LC/MS/MS Data (Selected MRM Transitions)

15sept2017_PFAC24PAR_005 15-Sep-2017 16:00:29
PFAC24PAR0217
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Condltions for Figure 2:
Injection: On-colurmn {PFAC-24PAR) MS Parameters
Collision Gas (mbar) = 3.31e-3
Mobile phase: Same as Figure 1 Collision Energy (eV) = 8-50 {variabie)
Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CCDE: PFBA LOT NUMBER; PFBA0516
COMPOUND: Perfluoro-n-butanoic acld
STRUCTURE; AS #: 375-22-4

FFF o
N
Y SN

/N /N
F F F F

LAR FORMULA: CHF,0, MOLECULAR WEIGHT: 214.04

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED; immoctm) 05/27/2016

E)_( ! ATE ! immicdivyyy) 05/27/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

ROCUMENTATION/ 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 mele 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

” B.G. Cttim (mmédeyyyy)

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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D USE:
The products prepared by Wellington Laboratories Inc. are for labaratory 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 personinel 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 carfed
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

T A ON:
Whera 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 appropriats internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS,
The relative response factors of the analyte of interest in each solution are required to be <5% R3D. New solution lots of existing
products are compared to older lets 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 sclutions is calculated using the following
equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the Independent parameters

X, XX, 0N which it depends is:
H
u (P05, %, ) = 3| D (0%,
=]

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inte account Include those assoclated 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 §5%) is stated on the Certificate of Analysls for all of our products.

JRACEABILITY:
All reference standard solutions are traceable to speclific crystalline lots. The microbalances used for sclution 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.

\1 1DITY;
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in tha unopened ampoule. Monitoring for any degradation or changs in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED RANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conferm to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registerad 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 IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

422, &
=+ CALA ANAB

ACECREDITIN
LS 8

*For additional information or assistance conceming this or any other preducts from Wellington Lakoratories Inc.,
please visit our website at www.well-labs.com or contact us diractly at info@wsell-labs.com**

Formi:27, Issued 2004-11-10 PFBAQ516 (2 of 4)
Repvigion#:3, Ravised 2015-03-24 revd

Page 251 of 728



Flaure 1: PFBA; LC/MS Data (TIC and Mass Spectrum)
27may2016_PFBA_001 27-May-2016 15:27:38
PFBAQ516 25 ug/ml Scan ES-
TIC
100+ 7.2807
i
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27may2016_PFBA_001 114 (1.917) 27-May-2016 15:27:38
PFBAO516 25 ug/ml ' Scan ES-
100+ 213 1.21e6
a.?__
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nditiong for Fi :
LG: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
- MS P I
Column; Acquity UPLC BEH Shield RP, |
1.7 um, 2.1 x 100 mm Experiment: Full Scan (160 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
: Start: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voitage (kV) = 3.00
(both with 10 mM NH,OAc buffer} Cone Voltage (V) = 10.00
Ramp to 0% organic over 7 min and hold for 1.5 Cone Gas Flow {I/hr) = 100
min before returning to initial conditions in 0.5 min, Desolvation Gas Fiow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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10 pl (500 ng/ml PFBA)

Mobile phase: Isocratic B0% (80:20 MeOH:ACN) / 20% H,0

{both with 10 mM NH,OAc buffer)

Flow:

300 piimin

Figure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions)
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onditi re 2:
Injection: Direct Iobp injection MS Parameters

Collision Gas {mbar) = 3.62e-3
Collision Energy (eV) = 10
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Reagent
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'Di"-CF'FBS_D_OODT ., [D:LcPFBS_00008 —
D R PRl binesitonate Ksa . SROMEmeese =
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
CT DE: L-PFBS LOT NUMBER: LPFBS0316
COMPOUND: Potassium perfluoro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3
F F R F
VA
F/ \c/ \c
/\ /N
F F F F
MOLECULAR FORMULA: CF.SOK MOLECULAR WEIGHT: 338.19
CONCENTRATION:; 50.0 £ 2.5 pg/ml (K salt) SOLVENT(S): Methanol
44.2 + 2.2 pg/ml {PFBS anion)
CHEMICAL PURITY: >98%
LAST TESTED; (mmuadyyy) 03/15/2016
EXPIRY DATE: (mmudyyy 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

~ B.G. Chittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formi#:27, Issusd 2004-11-10 LPFBSO0316 (1 of 4)
Revisior#:3, Revised 2015-03-24 Page 255 of 728 revl



The products prepared by Wallington Laboratories Inc. are for laboratory use only. This certifled reference material (CRM) was
desighed 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 ba exercised to prevent unnecessary human contact or ingestion. All procedures should be camied
out in a well-functioning fume hood and suitabie gloves, eye protection, and clothing should be womn at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

SYNT :
Where possible, all of our products are synthesizad using single-product unambiguous routes. They are then characterized, and

thelr structures and purities corfirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MSIMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopie purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

OGENEITY: S
B 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 crystailine

lot and, after the addition of an appropriate interal standard, they are compared by GC/MS, LCMS/MS andfor 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 {o clder lots in the same manner, which further confirms the homogensity of the crystalline matertal 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 (), of a value y and the uncertainty of the indepandent parameters

X, X,...x, on which it depends Is:
uc (y('xl !xlﬁ"‘xn)) = "'Zu(yl xl)z
i=l

where x [s expressed as a relatjve standard uncettainty of the individual parameter.

The individuat 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 uncerainty of 5% (calculated with a
coverage factor of 2 and ‘a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products,

l 0
All reference standard solutions are traceabie to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an extemal ISOAEC 17025 accredited calibration company. |n addition, their callbratlon is verified prior to each
weighing using NIST and/or NRC traceable external welights. 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 intertaboratory studies has also been established.

IDITY:
Ongoing stabliity studies of this product have demonstrated stability in #ts 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 Y:
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.

UALITY GEMENT;
This product was produced using a Quality Managemant System registered to the latest versions of IS0 9001 by SAl Global,
ISO/NIEC 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

" CALA ANAB

w

L]

v

Ac el m By RNEG AEFERENCE MATERAL
0 R

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at wwy.weil-labg.com or contact us directly at [nfo@well-labs.com**
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Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)
15mar2016_LPFBS_003 15-Mar-2016 14:25:24
LPFBS0316 10 ug/mi Scan ES-
TIC
Lot 4.48¢7
|
¥
I e e e L L . L B L Iy e R 1T
i 1.00 2.00 00 4.00 5.00 6.00 7.00
'15mar2016_LPFBS_003 180 (3.027) 15-Mar-2016 14:25:24
LPFBS0316 10 ug/mi Scan ES-
100 299 8.42e5
o
301
O-trerprrerpreerprrerprertpe AR AL L] L) L L) Laay w0 e St s ALt b L s e T e e N2
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
te: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographlc Conditions Param
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 0% H,0 Capillary Voltage (k) = 2.00
{both with 10 mM NH,OAg buffer) Cone Voltage (V) = 40.00
Ramp to 80% orgamc over 7 min and hold for 1.5 min Cone Gas Flow (¥hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: L-PFBS; LC/MS/MS Data {Selected MRM Transitions)

15mar2016_LPFBS_004 ' 15-Mar-2016 16:47:18
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1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
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135
i MAN/\ A
I""I'"‘I""I'"'l""I""I""l""l""l""l""I""I""r""l""l""l"'-'l'"'l""l"_'_'—l
1.40 1.60 1.80 2.00 2.20 240 260 2.80 3.00 3.20
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- M M NJ\L )
6 /‘MAA/\J\J\ /‘\/\MA/\/\ M /\A/\\/\f\/\ J\/U/\A /T.
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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 MS Parameters
10 pt (500 ng/ml L-PFBS)
Collision Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
(both with 10 mM NH OAc buffer)
Flow: 300 pl'min
Formit:27, issued 2004-11-10 LPFBSO316 (4 of 4)
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L. e JiEns LT W T

' 730620 730621
A 0 / é (' ID: LCPFDA_00006 ID: LCPFDA_00007
Exp:06/3121 Prpd: SBC === Ew: 0501721 Prpd: SBC
PF-r-decanaic acil PF-n-decanoic acid

WELLIN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDA0516
COMPOUND: Perfiuoro-n-decanoic acid
STRUCTURE: CAS #: 335-76-2

F FFR FFR FFR F 9
N/ \/ v/ \/ |
N W N U
/\ \ \

MOLECULAR FORMULA: C,HF O, MOLECULAR WEIGHT: 514.08

CONCENTRATION: 50 % 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (wrvedvyy 05/31/2016

EXPIRY DATE: rmmddiyy 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 methy! 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

~ B.G. Chittim ()

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-2849 « jnfo@well-labs.com

Formmit: 27, Issued 2004-11-16 Page 260 of 728 PFOAQS16 (1 Ofg)
rev
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E H
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materlal (CRM) was
designed to be used as a standard for the identification and/for quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and tralned in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. Al procedures should be carried
out in a well-functioning fume hood and suitable gloves, eys 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 avaifable upon request.

N I
Where possible, all of cur 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: - - L LLLLLPLbLBLbLL
T T Priortosolution preéparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubllity in a given dlluent 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 SFCIUVIMS/MS.
The relative response factors of the analyte of interest in each solution ara required to be <5% RSD. New solution Iots 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:
calculated using the following

The maximum combined relative standard uncertainty of our reference standard solutions is
equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters

X, XX, 0D which it depends is: :
u (¥(x, s Xypenk, )) = ,“Zu(y,x,.)z
irl

where x is exprassed as a relative standard uncertainty of the Individual 'param'eter.

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.

I (3
All reference standard solutions are traceable to specific crystailine 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
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the apprapriate ASTM procedures, which are uitimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

Y I DITY:
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:
rial and workmanship and to conform to the stated

At the time of shipment, ail products are warranted to be free of defects in mate
technical and purity specifications.

L N ENT:
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 ardas

- '
e T MATER
R

4
»
1
-

**For additional Information or assistance conceming this or any other products from Wellington Laboratorles Inc.,

please visit our website at www.wellHabg.com or contact us directily at Inf li-labs. com**
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Figure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)

31may2016_PFDA_001 31-May-2016 13:43:26
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ditlons for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Cond]tions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment. Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN} / 50% H,0 Capillary Voltage {(kV) = 2.00
{both with 10 mM NH,OAc buifer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for Cone Gas Flow (I/hr) =
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 ylimin
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Fiaure 2: PFDA; LC/MS/MS Data (Selected MRM Transitioné)

31may2016_PFDA_002 31-May-2016 16:d2:55
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Conditlons for Figure 2;
Injection; Direct loop injection MS Parameters
10 p} (500 ng/ml PFDA)
Collisicn Gas (mbar)} = 3.39¢-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collislon Energy (&V) = 13
(both with 10 mM NH‘OAc buffer)
Flow: 300 pl/min
Form#:27, Issugd 2004-11-10 PEDAOS16 {4 of 4)
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WELLINGTON  CERTIFICATE OF ANATYSIS

LABORATORIES DOCUMENTATION
ROD E: PFDA LOT NUMBER: PFDA0517
COMPOUND; Perfluoro-n-decanolc acid
STRUCTURE; CAS #: 335-76-2
F FFR FFR FFR F 9
AYAYAYAYE
\C/ \/C\/ \C/ \C\/ \)C\/ \OH

MOLECULAR FORMULA: CHF,0, MOLECULAR WEIGHT: 514.08
NCE TION: 60 + 2.5 ug/ml LV : Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED; mmvactyyy 056/29/2017
EXPIRY DATE: (mmwauyyy) 05/29/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LG/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 perflucro-n-nonanoic acid (PFNA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%—_. Date: _05/30/2017

B.G. Chittim, éeneral Manager fm )

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formi:27, lssued 2004-11-10 PFDAOBIT (1 of 4)
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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.

SYNT 1S/ CH CTERIZATION:
Where possible, all of cur 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 techniguas, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and metting point. Isatopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

E

Prior to solution preparation, crystalline material is tested for homogensity using a variety of technigues (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 additlon 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 sach solution are requirad 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
waell 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 (v}, of a value y and the uncertainty of the independent parameters

X,y XX, 0N which it depends is: s R
uc(y(xlﬂ'xZ'l""xn)): Z“(J’:xf)
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 +6% (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:
Al reference standard solutions are traceabls to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external 1ISO/IEC 17025 accredited calibration company. In addition, their calibration is verifled 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, traceabiltty to intemational interlaboratory studies has also been established.

EXPIRY DATE / PER|OD 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 tims 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.

UALI A EMENT;
This product was preduced using a Quality Managsment System registered to the latest versions of 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 15O GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

» CALA ANAB

ACCRIODITED

-ﬂi‘?o

REFE N7 MATERIAL
PROUVCER

»*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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Elgure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)
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1 PFDA0517 25 ug/ml Scan ES-
100- 513 9.47e5
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é
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O Lo Uaas ot s s Ea ot W aaeaa o el A LA AL PrEPTIITY r miz
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
|Conditions for Flaure 1:
|L;.‘._: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hrom hi ion MS Parameters
| Column: Acquity UPLC BEH Shield RP,,
l 1.7 um, 2,1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {(negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time; 10 min
Flow: 300 plfmin
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Eiqure 2: PFDA; LC/MS/MS Data (Selected MRM Transitions)

29may2017_PFDA_003 29-May-2017 17:28:38
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10 358
LI e i B L UL LU B IR B IR I LR LU (UL I UL I
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
o PFOA [C4F 450" — [C/Fysl 413 > 369
307
=
D L L L B L L L R L I L I LI T I
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
" PFHpA [C7F 430, — [CgFqal° 363> 319
144
&
0||||;||||;||||||||l|||$|||||||||||]|||||a||||||||l|||1[|||1[ll|||||||||-|||||1r||||r||||||Tlme
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Conditlons for Figure 2;
Injection: Direct loop injection mete
10 ul {500 ng/ml PFDA)
Collision Gas {mbar) = 3.20e-3
Moabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =13
(both with 10 mM NH,OAc buffer)
Flow: 300 pimin
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S LLIIN JIN'  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE. PFDoA 7 LOT NUMBER:  PFDoAD516
POUND: Perfluoro-n-dodecanoic acid
STRUCTURE: CAS i#: 307-55-1

F\/\/\/\/\/ﬁ

/\/\/\/\/\/\

/\ /\ /\ /\ /\ /\ l

MOLECULAR EORMULA: CHF,.0, MOLECULAR WEIGHT: 614,10

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S) Methanol
Water {<1%)

CHEMICAL PURITY: >98%

LAST TESTED; () 05/31/2016

EXPIRY DATE: (mmadvm 05/31/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

D ENTATION/ DATA ATT, D:

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 acld to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _06/02/2016

~ B.G. CHittim (mmddlyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 519-822-2849 - info@well-labs.com

Formi:27, lssusd 2004-11-10 PFDOA0516 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 270 of 728 revo




D :
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certifled 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 famillar 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 carrled
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 (SD3s) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-praduct unambiguous routes, They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystaliography, and melting point. Isctopic purities of mass-labelied compounds are also conflrmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution praparation, 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 andfar SFC/UVIME/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.

NCE INTY:
The maximum combined relative standard uncetainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, v (y), of a value y and the uncertainty of the independent parameters

X, X,,...x_on which it depends Is:
1, (0%, XX, ) = JZu(y,xf)z
il

whaere x is expressed as a relative standard uncertainty of the individual parameter.

The Individual uncertainties taken into account include those associated with weights (callbration of the balance) and volumes
{calibration of the velumetric glassware}). An expanded maximum sombined 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.

A :

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISO/IEC 17025 accredited calibration company. In-addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceable external welghts. Al 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.

10D VALIDITY:
Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, untii the specified expiry
date, in the unopened ampouls. 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 defecfs in material and workmanship and to conform to the stated
technical and purity specifications.

) Y MAN MENT:

This product was produced using a Quality Management System registered to the latest versions of |SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accraditation Board (ANAB; AR-1523).

&

27 CALA afan

1 ACCREDITED

MEFEREXES MATETUAL
PRGDUL B

*Far 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@well-labs,com**
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Figure 1:. PFDoA; LC/MS Data (TIC and Mass Spectrum)
31may2016_PFDoA_001 31-May-2016 14:05:20
PFDoAQ0B16 25 ug/ml Scan ES-
TIC
L2 8.5567
39__
rrr—rr-e-——r-—rrrreeereee e e e e e e Time
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
31may2016_PFDoA_001 385 (6.474) 31-May-2016 14:05:20
PFDoAQS516 25 ug/ml Scan ES-
100+ 813 1.4566
568
Pl
’ 614
570
S B O B e o R S e e e e e R s e T MUZ
180 200 250 300 350 400 450 500 550 600 650
LG: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro API MS
i nditi MS Parameters
Column: Acquity UPLC BEH Shield RP ‘
1.7 pm, 2.1 x 100 mm Experiment; Full Scan (150 - 850 amt._l)
Mobile phase: Gradient Source: Eisctrospray (negative)
Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voltage (kV) = 2,00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 20.00
Ramp to 80% organic over 7.5 min and hold for Cone Gas Fiow (I/hr) = 100
1.5 min before returning to Initlal conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min "
Flow: 300 plimin
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Eigure 2: PFDoA: LC/MS/MS Data (Seiected MRM Transitions)

31may2016_PFDoA_002 31-May-2016  16:20:50
PFDoA0516 500 ng/m
0 PFDoA [C12F230,0" —  [Cy4Fasl 613 > 569
1.71e5
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2H-Perfluoro-n-dodecanoic acid [CiHF 50,07  —  [CqyFaq) 595 > 531

10 324
&

OIIIIIIIIIIIII!I'IIIIIIII\tlllilll‘llllli}Illlllllillllllll\iETIII'IIII!\IIllIIlIIlIT(!IIIIIWﬁ?
5.2 5.40 5.60 5.80 .00 6.20 6.40 .60 6.80 7.00 7.20
Perfluoro-2-dodecenoic acid [CioF O — [Cq4F ] 575 > 531
10

160

0IlllllilllllllllllllllIII[[!'IIIIIII'[IIIIIIIII[lllllIlllllllllllliTllllllllI|IIII|I|III[1|I|III!!¥II||

5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

PFTtDA [CisF2s0a” — [CyoFasl 663 > 819
167

|||»||||:i||||||ll||n||||r||‘||||||||l!|||||||||u||||||ﬁ11|||||||||r|||||||i1||||||||||r|r||||||||r||

0
5.|20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

PFUdA [C11F21051" — [CqoFasl 563 > 519
18 201|
22
0 s e e SRR E s e I LR I UL RRRUSE IULAR IRARULLE LU VLA I IURLAE IR UL IR
5.2 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
PFDA [CygF 1028 — [CoF gl 513 > 469
10
208
3%
) LR LR RN R AR RS LA I UL IULRLLS L UL I IR LA T IR UL IR LR LA
5.20 540 5.60 5.80 6.00 6.20 8.40 6.60 6.80 7.00 7.20
10 PFOA [CoF4502 — [C7Fqsl 413 > 369
246
0|""|--”l“"'|---1|i"'|-"'|'--'|="'|""s"'r'l"":"--|""|""|'---'w'-'|""n"'=|--'-|'---|
52 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
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216
E
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Conditions for Figure 2:
Injection: Direct loop injection amete|
10 I (500 ng/ml PFDoA)
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Gas (mbar)} = 3.39e-3
(both with 10 mM NH,OAc buffer) Collision Energy (eV) =13
Flow: 300 plfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDoA LOT NUMBER:  PFDoA0517
COMPOUND: Perfluoro-n-dodecanoic acid
STRUCTURE: CAS #. 307-55-1

NSNS NN

\/\/C\/\/\/\/c\

/\ /\ /\ /\ /\ /\

CH

MOLECULAR FORMULA: CHF.,.O, MOLECULAR WEIGHT: 614.10

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >88%

LAST TESTED; immidvwy 05/29/2017

EXPIRY DATE; (nmowywy) 05/29/2022

REC ENDED STO : 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 converslon of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/30/2017

B.G. allttlm, General Manager (mmvdciyyyy)

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 PFDoADS17 (1 of 4)
Revision#4, Revised 2017-03-06 Page 275 of 728 revd



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 shouid
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

YNTHESIS A ION:
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/UVIMSIMS, x-ray crystallography, and malting point. Isctopic purities of mass-labelled compounds are also confitmed 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
solubllity 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 intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interast 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 ctystailine 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,

LUNGERTAINTY:

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

X, X,...X, on which It depends is: P
#, (P, X505, ) = | 2 (¥, 5,)°
=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncettainties 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 crystaliine 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
weighlng using calibrated NIST andfor 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 alsc been established.

PIRY DATE / PERIOD O H
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 warrantad 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 1ISO 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}.
i
a® 7,
: '. CALA ACCREDITE O

REFETHEE BATERIAL
PAGLAKER.

*“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 il
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Elaure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum)

29may2017_PFDoA_001 29-May-2017 16:58:17
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Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromategraphic Conditions MS Parameters
Column; Acquity UPLC BEH Shleld RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 100
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plmin
Formi:27, issued 2004-11-10 PFDoA0S17 (3 of
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Figure 2; PFDoA; LC/MS/MS Data {Selected MRM Transitions)

29may2017_PFDoA_002 29-May-2017 17:35:33
PFDoA0517 500 ng/mi
10 PFDoA [C4aF230;° — [CyqFaa)” 613 > 569
2.42e5
=
0lll‘lllll.-l'lllllIIIII"II"'III"I Ill']lIll:IIIIIIIII[IlllIllIIIITIIIIIIIIIIIIIIIlIII‘llI
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2H-Perfluoro-n-dodecanoic acid [CioHF 0,7 —= [CyFyl” 595 > 531
10 233
=
O L o p i L B AU I R UL A I I I LR S B UL LI
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Perﬂuor0-2-dodecan0ic acid [C12F2102]- —_— [c11F21]. 575 = 531
10 458
ae -
G—l_l_r'lllIlllllillllll[lllllllll|IllII'IIll||IIIIIIIIII(IIllIII|IIII[IlIlIIlllllllflllllfllllI
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PFTrDA [C43F250," — [CyoFa8])" 663> 619
10 214
F®
0|IIiIlII\lll'l"l['lllllllll‘lllIIIII||IIIII|I||I|IIIIIII—I|IIIIJIIIIllIl]llll]llllllllll"llllI
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
0 PFUdA [CyiF21 Q" — [CygFaql 563 > 519
396
&
oI'll|l|II|IIIllIlllI'_flilIIIlllIIIIIII]IIIIIIII!IIII]"IIIIIllI‘IIIII'IIIIIIII!IIIII'[lIIIII
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
. PFDA [CyoF19Qa" — [CgFygl 513 > 469
224
&%
GIIIIIIIIIIIIIIIlll'lllIlllIII]IIIIIIJIIIIIIIllllllI'llII'IIIIIIIIIIIllllIIflIlllFIllll;lllT'
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
10 PFOA [CaF1502" — [C;Fqgl 413 > 369
282
IIlIIll'lllllII|IIIIIlllI'IilIllIIl'||1llllllllIllIlllIlIllIIIllll'|l||lilllIlllll!llllllllll
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
10 PFOS [CsF17303]' — [FSOa]' 499 > 99
162
0fllIIllll]llllIIIIll'lI'IIllll|IIIIIII]IIIIlIIlIIIIlIlllIIII|Ill|||ill|IIII|ITT|||'||I||IIITime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Conditions for Flqure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDoA}
Collision Gas {mbar) = 3.38e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV} =13
(both with 10 mM NH, OAc buffer)
Flow: 300 plimin
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WELLINGT
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[ CERTIFICATE OF ANALYSIS
I1ES DOCUMENTATION

PRORUCT CODE: L-PFDS LOT NUMBER: LPFDS0516
COMPOUND: Sodium perflucro-1-decanesulfonate
STRUCTURE; CAS #: 2806-15-7

VARV ARV IRV
/

/\/\/\/\/\

F/ \ F/ \ F/ \ F/ \ F/ \

MOLECULAR FORMULA: C,F,SONa MOLECULAR WEIGHT: 622.13
CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
48.2 £ 2.4 pg/mi (PFDS anion)
HEMI URITY: >98%
LAST TESTED: immssyyy) 05/24/2016
EXPIRY DATE: iy 05/24/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

ON/ 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 perflucro-1-dodecanssulfonate (L-PFDoS).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 05/26/2016

~ B.G. Ciittim [Ty

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formi:27, lssued 2004-11-10 LPFDS0E1E (1 of 4)
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The products prepared by Wallington Laboratorles Inc. are for laboratory use only. This certified reference material (CRM) was
dasigned to be usad 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 shouid be exercised to prevent unnecessary human contact or ingestion. All procedures shauld be carried
out In a well-functioning fume hoed and suitable gloves, eya 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 avallable upon request.

0
Where possible, ail of our products are synthesized using single-product unambiguous routss. They are then characterized, and
thelr 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 alse 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
solubllity in a given diluent is taken into consideration, Duplicate solutions of & 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 Iots in the same manner, which further confirms the homageneity of the crystalline material as
well as the stabillty 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 parameteré

x,, X,..X, on which it depends Is:
U (P, Xy, )} = 1}2»:(,1:,.\-,-)’
=]

’l zl'
where x is expressed as a relative standard uncertainty of the individual parameter.

The indlvidual 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 refarence standard solutlons 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.

OD OF DITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampouls. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED W. NTY:
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 varsians of IS0 9001 by SAl Globat,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation inc. {CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
4
09, wnl
v o CALA FARGARS
X TR et
**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 1: L-PFDS; LC/MS Data (TIC and Mass Spectrum)
24may2016_PFDS_001 24-May-2016  12:18;18
LPFDS(516 10 ug/ml Scan ES-
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150 200 260 300 350 400 450 500 550 600 650 700 750 800 850
ndlt
LC: Waters Acquity Ulira Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphjc Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP,,
‘ 1.7 um, 2.1 x 100 mm
Mobile phase: Gradient
Start: 55% (80:20 MeOH:ACN) / 45% H,0
(both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7.5 min and hoid for
1.5 min before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

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
Desclvation Gas Flow (V/hr) = 750

LPFDS0616 (3 of 4)
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Eigure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions)

24may2016. PFDS_003 24-May-2016  15:34:35
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Conditions for Figure 2;
Injection: Direct loop injection S Par:

10 wl (500 ng/ml L-PFDS}
) Collision Gas (mbar) = 3.70e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0Q Collision Energy (eV) = 50
{both with 10 mM NH,OAc buffer)

Flow: 300.plfmin
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WELLIINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHpA LOT NUMBER: PFHpA1216
COMPOUND: Perflucro-n-heptanoic acld
STRUCTURE: CAS #: 375-85-9

o}
\/ NSNS

-~

G c G 9]

/\ /\ /\ =

MOLECULAR FORMULA: CHF, 0, MOLECULAR WEIGHT; 364.06

CONGENTRATION: 50 % 2.5 ug/ml SOLVENT(S); Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: s 12/02/2018

EXPIRY DATE; imovadym) 12/02/2021

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: m Date:

~ B.G. ehittim © i)

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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The products prepared by Wellington Laboratories Inc. are for laboratery use only. This certified reference material (CRM) was
designad to be used as & standard for the identification andfor quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnal 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 wellfunctioning fume hood and suitable gloves, eye protaction, and clothing should be worn at alt times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

S RA 1

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then charactefized, and
their structuras and purlties confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFEC/UV/MSIMS, x-ray crystallography, and melting point, Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMO ITY:
Prior to solution preparation, crystaliine material |s 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
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MSIMS.
The refative response factors of the analyte of interest in each solution are required to be <5% RSD. New saiution lots of existing
products are compared to older lats 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.

UN INTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the independent parameters

X, X,...x, on which it depends Is:
(%), Xyuek, ) = 1‘214(3:,.\‘,.)2
il

1" 2|‘
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account Include those associated with welghts (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 confidenca of 85%) 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 uging NIST and/or NRC traceable external weights. All volumetric glasswara 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 alsoc been established.

A o] 1
Ongoling stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unapened ampoule. Manitoring for any degradation or changs in concentration of the listed analyte(s) is petformed
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 2 Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Ing. {CALA; A 1226}, and SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

2T, _ &
» + CALA ANAR
4 sesusaivie

ACFTRGNIE MAT-RIAL
BRI 1

*Eqr additional information or assistance concerning this o any other products from Wellington Laboratorles Inc.,
please visit our website at www.well-labs.com or contact us directly at infof@well-labs com**

Form#:27, issued 2004-11-10 PFHpA1216 {2 of 4)
revQ

Ravisiont:3, Ravised 2015-03-24
Page 286 of 728



Figyre 1; PFHpA; LC/MS Data (TIC and Mass Spectrum)
! 02dec2016_PFHpA_002 " 02-Dec-2016 15:53:28
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160 180 200 220 240 260 28 300 320 340 36 380 400
Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphl¢ Condltions MS Parameters
Column; Acauity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mabile phase: Gradient Source: Electrospray {(negative)
Start: 50% (80:20 MeOH:ACN} / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% crganic over 7.5 min and hold for Cone Gas Flow (//hr) = 50
1.5 min befere retuming to Inltlal conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 30C pl/imin
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Eigure 2: PFHpA; LC/MS/MS Data {Selected MRM Transitions)
02dec2016_PFHpA_O03 02-Dec-2016 16:39:31
PFHpA1216 500 ng/mi . _
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Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 mM NH,OAc buifer)

Flow: 300 plimin
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Injection: Direct loop injection Paramete
10 pl (500 ng/ml PFHpA)
Collision Gas (mbar) = 3.50e-3
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHpS LOT BER: LPFHpS0817
MP D: Sodium perfluoro-1-heptanesulfonate
STRUCTURE; CAS #: Not available

NN
N N NN
F/ \F F/ \F F/ \F F/ \F

50 Na*

MOLECULAR FORMULA;  CF,SONa MOLECULAR WEIGHT,  472.10

CONCENTRATION: 50.0 + 2.5 pg/mi {Na salt) SOLVENT(S): Methanol
47.6 £ 2.4 yg/ml (PFHpPS anion)

CHEMICAL PURITY: >88%

LAST TESTED: (myyy) 08/01/2017

EXPIRY DATE: tmrvacyyy 09/01/2022

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:

0 See page 2 for further details.
. Contains ~ 0.2% of L-PFHxS (C,F SO ,Na) and ~ 0.1% of L-PFOS (C,F, SO ,Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: _09/07/2017

B.G, Chittim, asneral Manager (i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + Info@well-labs.com
LPFHpSO17 (1 of 4)
revd
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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 hazargs and trained in the handling of hazardous
chemicals. Due care should be exarcised to prevent unnecessary human contact or ingestion. All procedures should be carried
out In a well-functicning 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 (8D8s) are available upon request.

SYNTHESIS / CHA TERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. Thay 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 crystallegraphy, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

0 ENEITY:

Prior to solution preparation, crystalline matsrial is tested for homogenaity 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 intemal standard, they are compared by GC/MS, LC/MS/MS and/for SFCIUV/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 crystaliine 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

X,, X,...X, 0N which it depends is: i R
u (y(x),%55-%,)) = Zu(y:xj)
i=l

where x is expressed as a relative siandard uncertainty of the individual parameter.

The individual unceriainties taken into account include those associated with welghts (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 preducts.

TRACEABILITY:
All reference standard sclutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 acoredited calibration company. In addition, thelr calibration is verified prior to each
waighing 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 cartain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stabllity 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 werkmanship 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 8001 by SAl 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).
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*For additional information or assistance concerning this or any other products from Welllngton Laboratories Inc.,,
please visit our website at wwy.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum)
| 01sept2017_LPFHpS_001 01-Sep-2017  15:27:00
{ LPFHpS0817 10 ug/ml Scan ES-
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Conditlons for Figure 1:
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APi MS
Chromatographic Couditions MS Parameters
Column: Acquity UPLC BEH Shieid RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - B50 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Caplillary Voltage {kV) = 2.00
(both with 10 mM NH,OAg buffer) Cone Voltage (v} = 60.00
Ramp to 90% organic over 8 min and hold Cone Gas Flow (I/hr) = 60
for 1 min before returning to inltial condlitions In 0.5 min. Desolvation Gas Flow (/hr) = 750
Time; 10 min
i Flow: 300 pifmin
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Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions)
01sept2017_LPFHpS_002 01-Sep-2017 16:22:37
LPFHpS0817 500 ng/ml
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onditi ure_2;
Injectlon: Direct loop injection MS Parameters
10 l (500 ng/mi L-PFHpS)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}) / 20% H,C Collision Energy (sV) = 35
{both with 10 mM NH,CAg buffer)
Flow: 300 plfmin
Farm#:27, lssued 2004-11-10 LPFHpS0817 {4 of 4)
RevisiomiA4, Revised 2017-03-06 rovd
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WELLINGTON ¢
JLEL™ CERTIFICATE OF ANALYSIS
BORATORIES DOCUMENTATION

D DE: PFHxA LOT NUMBER; PFHxA1215
COMPOUND: Perftuoro-n-hexanoic acid
TRUC TURE: CAS #: 307-24-4
FF. F F F Q
N/ \/ |

F""\ /C“\ /C\ /C

c @ c” on
F/ \F F/ \F F/ \F

MOLECULAR FORMULA: CHF. O, MOLECULAR WEIGHT; 314.05

CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTEDR: mmudyyyy) 12/22/2015

EXPIRY DATE: weaym 12/22/2020

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:

D 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

“ B.G. eittim (mmiicyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Form27, Issued 2004-11-1 PFHYA1215 {1 of 4)
Ravision#:3, Revissd 2015-03-24 Page 295 of 728 ravo



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.

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 contatt or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and ciothing 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, GG/MS, LC/MSIMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isctopic 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 conslderation. Duplicate solutions of 2 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 contalners.

NCERTAINTY:
The maximum combined relative standard uncerainty of our reference standard sclutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X...X, on which it depends is:
,,
1, (%, X350%,)) =J2u(,v,xi)"
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The Individual uncerainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximurn 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.

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal 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 velumetric 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 baen established,

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the spacified expiry
date, in the unopaned ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
ori 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 SO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. {CALA, A 1228), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
¢
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**Far additional information or assistance conceming 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**

Formi#:27, Issued 2004-11-10 PFHxA1215 (2 of 4)
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Flgure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum)
22dec2015_PFHxA_002 22-Dec-2015 16:46:01
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22dec2015_PFHxA_002 132 (2.220) 22-Dec-2015 16:46:01
PFHxA1215 25 ug/mi Scan ES-
100+ 313 2.05e6
P
] 269
314
O B LAy o e e o e A e B A LR LR s pan s nana e a e 1174
160 180 200 220 240 - 260 280 30 320 340 360
| for Figure 1:
LC: Waters Acqulty Ultra Performance LC
MS; Micromass Quattro micra APt MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:2C MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage {V} = 15.00
Ramp to 80% organic cver 7 min and hold for 2 min Cone Gas Flow (l/hr) = 100
before retumning to Inltlal conditions In 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min '
Flow: 300 plimin

Formith27, Issuad 2004-11-10
Raviglani:3, Revised 2015-03-24
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Figure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions}
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itio igure 2;

Injection: Direct loop [njection MS Parameters
10 Wl (500 ng/ml PFHxA)
Collision Gas {mbar) = 3.43e-3

Mobile phase: Isocratic 80% (B0:20 MeOH:ACN) / 20% H,0 Collislon Energy {eV) = 10
{both with 10 mM NH OAc buffer}
Flow: 300 plmin
Form#:27, Issuad 2004-11-10 FFHXA1215 (4 of 4)
Roevisionti:3, Revised 2075-03-24 revd
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VELLINGTON  CERTIFICATE OF ANALYSIS
ABORATORIES DOCUMENTATION

PRODUCT CODE: PFHxDA LOT NUMBER: PFHxDA0518
COMPOUND: Perfluore-n-hexadecanoic acid
STRUCTURE: CAS #: 67905-19-5
o]

\ \/ \/ \/ \/ \/ \/ Il

/\/\/\/\/\/\/\/U\OH

ANA AN AN AN AN AN AN
MOL LAR FORMULA: CHF.Q, MOLECULAR WEIGHT: 814.13
CONCENTRATION: 50 % 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)

CHEMICAL PURITY: >08%
LAST TESTED: sy 05/25/2016
EXPIRY DATE: immioayyy 05/25/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LG/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 acld to the methyl ester.

Contains ~ 0.4% of PFODA.

-

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m’ Date: _05/27/2016

” B.G. Cittim BoE=

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 -« info@well-labs.com

Form#:27, lssuad 2004-11-10 PFHXDAOS18 {1 of 4)
Revislont:3, Revised 2015-03-24 Page 300 of 728 rev0



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.

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 suitabfe 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.

T | T
Where possible, all of our products are synthesized using single-product unarbiguous 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,
SFCIUVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HO EITY:
Pricr 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 conslderation. 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 SFG/UV/MS/MS.
The relative response factors of the analyte of interast 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 ctystalline material as
well as the stability and homogenelty 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 (v), of a value y and the uncertainty of the independent parameters

X, X,...X_ on which it depends is:
(Y05, ¥, D) = 1qu(,v,x;)’
i=l

where X is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account inciude 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 85%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:
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 callbration Is verified prior to each
weighing using NIST andfor NRC traceable extemnal 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.

A 0 |
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.

LIMIT ARRANTY:
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 fo the latest versions of 1S 8001 by SAl Global,
ISONEC 17025 by the Canadian Asscclation fo Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

vz &
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*Enr additional information or assistance concerning this or any other praducts from Wellington Laborateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1; PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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nditio 4] ure 1:

LC: Waters Acquity Ultra Performance L.C

MS: Micromass Quattro micro APl MS

Chromatographic Conditions Param

Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment. Full Scan (250 - 1250 amu}

Mobile phase: Gradient Source: Electrospray {negative)
Start: 70% (80:20 MeOH:ACN) / 30% H,0 Capiilary Voltage (kV} = 3.00
{both with 10 mM NH,OAc buffer} Cone Voltage (V) = 25.00
Ramp to 95% organic over 6 min and hold for 2.5 min Cone Gas Flow {I/hr) = 60
befare retuming to initial conditlons in 0.5 min. Desolvation Gas Flow (Ifhr) = 760
Time: 10 min

Flow: 3C0 plimin

[
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Figure 2: PFHXDA; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop injection - MS Parameters
10 Wl {500 ng/iml PFHxDA)
Collision Gas (mbar} = 3.66e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) f 20% H.O Collision Energy (eV) = 156
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Formi#:27, Issusd 2004-11-10 PFHXDADS16 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES - DOCUMENTATION

br-PFHxSK

Potassium Perfluorohexanesulfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFHxSK
LOT NUMBER: brPFHxSKD615
CONCENTRATION: 50.0 + 2.5 pg/ml (total potassium salt)
455 + 2.3 pyg/ml (total PFHxS anion)
SOLVENT(S): Methano!
DATE PREPARED: iy 06)_'29/2015
LAST TESTED: (mwaayyy 07/03/2015
PIR TE: tmrvedtyyyy) 07/03/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DE IPT

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 ATT. ED:

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-pentanesuifonate 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

Form#:13, Isstiad 2004-11-10 brPFHXSK0815 (1 of 6)
Revision#:3, Revised 2015-03-24 Page 305 of 728 revi



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.

This product should only be used by quaiified 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 (S8DSs) are available upon request.

|
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and puritiss confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor 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 SFCAUVIMS/MS.
The reiatlve response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing
products are comparad 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 follawing
equation;

The combined relative standard uncertainty, v (y}, of a value y and the uncertainty of the independent parameters

X, X,....x_ on which it depends is:
L.
U (P55 X)) = Zu(l‘;xf)z
el

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken Into account include those assectated with weights (callbration 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.

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemnal ISO/IEC 17025 accredited calibration company. In addition, thelr calipration is verified prior to each
weighing using NIST and/or NRC traceable exteral 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.

EXP P OF V. TY:
Ongoing stability studles 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
technlcal and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registerad to the latest versions of iSO 8001 by SAl Global,

ISQVIEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 130 GUIDE 34 by ANSI-ASQ
Natlonal Accreditation Board (ANAB; AR-1523).
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*For additional Information or assistance concerning this or any other products from Wellington Laberatories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Table A: br-PFHXSK; Isomeric Components and Percent Composition (by *F-NMR)*
Percent
isomer Name Structure Composition
by “F-NMR
1 | Potassium perfluoro-1-hexanesulfonate CF;CF,CF,CF,CF,CF,80,K* 81.1
' ) , CF,CF,CF,CF,CFSO;K*
2 Potassium 1-trifiveromethylperfiuoropentanesulfonate*™ (le 29
3
_ _ CF,CF,CF,CFCF,S0,K*
3 Potassium 2-trifluoromethylperfluoropentanesulfonate J; . 1.4
3
. . CF,CF,CFCF,CF,S0,K*
4 Potassium 3-triflucromethyiperflucropentanesulfonate (I:F 5.0
3
CF,CFCF,CF,CF,S0,K*
5 | Potassium 4-trifluoromethylperfluoropentanesulfonate 8 ke Zremamm 8.9
3
7Fs
6 Potassium 3,3-di(triflucromethyl)perfluorobutanesulfonate CFSKI:CFZCFzsoa'K* 0.2
CFy
7 Other Unidentified Isomers 0.5
* Percent of total perfluorohexanesulfonate isomers only.
i Systematic Name: Potassium perfluorohexane-2-sulfonate.
Certified By: % Date: _09/27/20186
~ B.G Chittim fmidches)
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Figure 1: br-PFHxSK; LC/M$S Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 -~ 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% crganic over 14 min. Ramp to Cone Gas Flow {l/hr) =
80% organic over 3 min and hold for 1.5 min Desolvation Gas Flow {I/hr) = 750
before returning to initial conditions in 0.5 min,
Time: 20 min
Flow: 300 ulimin
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‘ Eigure 2: br-PFHxSK; LC/MS Data
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[Conditions for Flaure Z;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
MS Parameters
Column: Acquity LIPLC BEH Shleld RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR (6 channels)
Mobile phase: Gradient ‘ Source: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% HO Capillary Voltage {(kV) = 3.00
(both with 10 mM NH,OAg buifer} Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow (I/hr) = 60
90% arganic aver 3 min and hold for 1.5 min Desolvation Gas Flow (V/hr} = 750
before returning to inftial conditions in 0.5 min.
Time: 28 min
Fiow: 300 WEmin
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Eigure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop Injection MS Parameters

10 yl (500 ng/mi br-PFHxSK)
Collision Gas {mbar) = 3.54e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} 7 20% H,O Collision Energy (V) = 30
{both with 10 mM NH,OAg buffer)

Flow: 300 plmin
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Reagent

LCPFNA 00009
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LIl TON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

PRODUCT CODE: PFNA LOT NUMBER: PFNA0717
COMPOUND: Perfluore-n-nonanoic acid
STRUCTURE: CAS #: 375-95-1

VNN

/"‘-./"‘-./"'-.C/\/\

7\ /\ VANVAN o

F

MOLECULAR FORMULA: CHF, 0, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >08%

LAST TESTED: (mmaaywy; 07/20/2017

EXPIRY DATE: (mmayyn 07/20/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA D:

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 carboxyllc acld to the methyl ester.
Contains ~ 0.1% of perflucro-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

B.G. Chittim, Gaferal Manager s

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 laboratery use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or guantification of the specific chemical compound It contains.

HAZARDS:
This product should anly be used by quaiified personnel famiiiar 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 womn at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHES!S /| 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/UVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labslled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HO E -

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and its
solubllity 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 andfor 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 homogenelty 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 er 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

X, XX, On which 1f depends Is: ”
u (YK g, ) = o 20003,
ezl

where x is expressed as a relative standard uncertainty of the individual parameter.

The individua! 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 85%) is stated on the Certificate of Analysis for all of our products.

TRACEABIL|TY:
All reference standard solutions are traceable to specific crystalline lots. The microbalarices 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 procadures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DA PERIQD OF VALIDITY;
Ongoing stability studies of thls 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 concentratlon of the listed analyte(s) is performed
on a routine basls.

TED RA
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.

UA| M
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAI Global,
ISOAEC 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).

,.1.'
ANAB

Wl
ACCRERLTHED

[

% CALA

-
REFEREN™E MATEFRIAL
PHOUUCER

wEor additional Information or assistanca concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well{abs.com or contact us directly at info@well-labs.com™*
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Figure 1: PFENA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
hr MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mcbile phase: Gradient Source: Electrospray (negative)}
Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH OAc buffer) Cone Voltage {V} = 15.00
Hold for 1 min. Ramp to 80% organic over 7 min and hold Cone Gas Flow (I/hr) = 50
for 1 min before retuming to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 piimin
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Eigure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions)
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