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Definitions/Glossary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

Qualifiers

LCMS
Qualifier Qualifier Description
U Undetected at the Limit of Detection.

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

M Manual integrated compound.

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
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Job Narrative
320-35042-1

Receipt
The samples were received on 1/12/2018 1:20 PM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 5.2° C.

Receipt Exceptions
The Chain-of-Custody (COC) was not reliquished. A revised CoC was received from the client and both will be included in the report.

LCMS

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

Method(s) 537 (modified): The following sample was diluted to bring the concentration of Perfluorooctanoic acid (PFOA) and
Perfluorohexanesulfonic acid (PFHxS) within the calibration range: TP-PFC-025-TPI (320-35042-1). Elevated reporting limits (RLs) are
provided.

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

Organic Prep

Method(s) 3535: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
preparation batch 320-204105.

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

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-025-TPI Lab Sample ID: 320-35042-1
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 73 2.0 0.34 ng/L 1 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 190 2.0 0.48 ng/L 1 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 340 3.9 0.57 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 67 2.0 0.24 ng/L 1 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 1300 ME 3.9 0.83 ng/L 1 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 24 2.0 0.26 ng/L 1 537 (modified) Total/NA
Perfluorodecanoic acid (PFDA) 0.89 J 2.0 0.30 ng/L 1 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 51 2.0 0.29 ng/L 1 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 360 E 2.0 0.29 ng/L 1 537 (modified)  Total/NA
Perfluoroheptanesulfonic Acid 71 2.0 0.29 ng/L 1 537 (modified) Total/NA
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) 340 3.9 0.53 ng/L 1 537 (modified)  Total/NA
Perfluorobutanoic acid (PFBA) - DL 74 D 20 3.4 ng/L 10 537 (modified) Total/NA
Perfluoropentanoic acid (PFPeA) - DL 200 D 20 4.8 ng/L 10 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) - DL 350 D 39 5.7 ng/L 10 537 (modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) - DL 75 D 20 2.4 ng/L 10 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) - DL 1800 DM 39 8.3 ng/L 10 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) - 41 D 20 2.9 ng/L 10 537 (modified)  Total/NA
DL

Perfluorohexanesulfonic acid (PFHxS) 410 D 20 2.9 ng/L 10 537 (modified)  Total/NA
-DL

Perﬂuoroheptanesulfonic Acid 87 JD 20 2.9 ng/L 10 537 (modified) Total/NA
(PFHpS) - DL

Perfluorooctanesulfonic acid (PFOS) - 340 D 39 5.3 ng/L 10 537 (modified)  Total/NA

. DL

Client Sample ID: TP-PFC-025-MID-CARBON Lab Sample ID: 320-35042-2
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 2.0 0.34 ng/L 1 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 170 2.0 0.48 ng/L 1 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 72 3.9 0.57 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 23 M 2.0 0.25 ng/L 1 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 13 M 3.9 0.84 ng/L 1 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 16 J 2.0 0.30 ng/L 1 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 10 J 2.0 0.30 ng/L 1 537 (modified)  Total/NA

Client Sample ID: TP-PFC-025-TPE Lab Sample ID: 320-35042-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 1.9 0.34 ng/L 1 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 110 1.9 0.48 ng/L 1 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 25 3.9 0.56 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 043 JM 1.9 0.24 ng/L 1 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 11 JM 3.9 0.83 ng/L 1 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.38 J 1.9 0.29 ng/L 1 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.38 J 1.9 0.29 ng/L 1 537 (modified)  Total/NA

Client Sample ID: TP-PFC-025-TPE-D Lab Sample ID: 320-35042-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 130 2.0 0.35 ng/L 1 537 (modified) Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
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Detection Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-025-TPE-D (Continued) Lab Sample ID: 320-35042-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoropentanoic acid (PFPeA) 110 2.0 0.48 ng/L 1 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 25 4.0 0.57 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 043 JM 2.0 0.25 ng/L 1 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 11 JM 4.0 0.84 ng/L 1 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 045 J 2.0 0.30 ng/L 1 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 032 J 2.0 0.30 ng/L 1 537 (modified)  Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
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Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample Results

TestAmerica Job ID: 320-35042-1

Client Sample ID: TP-PFC-025-TPI

Date Collected: 01/11/18 09:00
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-1
Matrix: Water

7Method: 537 (modified) - Fluorinated Alkyl Substances
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Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 73 2.0 0.34 ng/L ~ 01/16/18 09:18 01/18/18 18:01 1
Perfluoropentanoic acid (PFPeA) 190 2.0 0.48 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorohexanoic acid (PFHxA) 340 3.9 0.57 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluoroheptanoic acid (PFHpA) 67 2.0 0.24 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorooctanoic acid (PFOA) 1300 ME 3.9 0.83 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorononanoic acid (PFNA) 24 2.0 0.26 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorodecanoic acid (PFDA) 0.89 J 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluoroundecanoic acid (PFUnA) 29 U 3.9 1.1 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorododecanoic acid (PFDoA) 20 U 3.9 0.54 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorotridecanoic Acid (PFTriA) 29 U 3.9 1.3 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorotetradecanoic acid (PFTeA) 0.98 U 2.0 0.28 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorobutanesulfonic acid 51 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 18:01 1
(PFBS)

Perfluorohexanesulfonic acid 360 E 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 18:01 1
(PFHxS)

Perfluoroheptanesulfonic Acid 71 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 18:01 1
(PFHpS)

Perfluorooctanesulfonic acid 340 3.9 0.53 ng/L 01/16/18 09:18 01/18/18 18:01 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) 098 U 2.0 0.31 ng/L 01/16/18 09:18 01/18/18 18:01 1
Perfluorooctane Sulfonamide (FOSA) 098 U 2.0 0.34 ng/L 01/16/18 09:18 01/18/18 18:01 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 112 25_-150 01/16/18 09:18 01/18/18 18:01 1
13C4 PFBA 114 25_-150 01/16/18 09:18 01/18/18 18:01 1
13C2 PFHxXA 118 25_-150 01/16/18 09:18 01/18/18 18:01 1
13C4 PFOA 103 25_150 01/16/18 09:18 01/18/18 18:01 1
13C5 PFNA 124 25_150 01/16/18 09:18 01/18/18 18:01 1
13C2 PFDA 125 25_150 01/16/18 09:18 01/18/18 18:01 1
13C2 PFUnA 128 25_150 01/16/18 09:18 01/18/18 18:01 1
13C2 PFDoA 109 25_150 01/16/18 09:18 01/18/18 18:01 1
1802 PFHxS 122 25_150 01/16/18 09:18 01/18/18 18:01 1
13C4 PFOS 124 25-150 01/16/18 09:18 01/18/18 18:01 1
13C2-PFTeDA 108 25-150 01/16/18 09:18 01/18/18 18:01 1
13C4-PFHpA 121 25-150 01/16/18 09:18 01/18/18 18:01 1
13C5 PFPeA 141 25-150 01/16/18 09:18 01/18/18 18:01 1
13C3-PFBS 123 25_150 01/16/18 09:18 01/18/18 18:01 1
Method: 537 (modified) - Fluorinated Alkyl Substances - DL

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 74 D 20 3.4 ng/L ~ 01/16/18 09:18 01/19/18 16:58 10
Perfluoropentanoic acid (PFPeA) 200 D 20 4.8 ng/lL 01/16/18 09:18 01/19/18 16:58 10
Perfluorohexanoic acid (PFHxA) 350 D 39 5.7 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluoroheptanoic acid (PFHpA) 75 D 20 24 ng/lL 01/16/18 09:18 01/19/18 16:58 10
Perfluorooctanoic acid (PFOA) 1800 DM 39 8.3 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorononanoic acid (PFNA) 98 U 20 2.6 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorodecanoic acid (PFDA) 98 U 20 3.0 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluoroundecanoic acid (PFUnA) 29 U 39 11 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorododecanoic acid (PFDoA) 20 U 39 5.4 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorotridecanoic Acid (PFTriA) 29 U 39 13 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorotetradecanoic acid (PFTeA) 98 U 20 2.8 ng/L 01/16/18 09:18 01/19/18 16:58 10

TestAmerica Sacramento



Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-025-TPI
Date Collected: 01/11/18 09:00
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-1
Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances - DL (Continued)
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Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 41 D 20 2.9 ng/L ~ 01/16/18 09:18 01/19/18 16:58 10
(PFBS)
Perfluorohexanesulfonic acid 410 D 20 2.9 ng/L 01/16/18 09:18 01/19/18 16:58 10
(PFHxS)
Perfluoroheptanesulfonic Acid 87 JD 20 2.9 ng/L 01/16/18 09:18 01/19/18 16:58 10
(PFHpS)
Perfluorooctanesulfonic acid 340 D 39 5.3 ng/L 01/16/18 09:18 01/19/18 16:58 10
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 98 U 20 3.1 ng/L 01/16/18 09:18 01/19/18 16:58 10
Perfluorooctane Sulfonamide (FOSA) 98 U 20 3.4 ng/L 01/16/18 09:18 01/19/18 16:58 10
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 95 25.150 01/16/18 09:18 01/19/18 16:58 10
13C4 PFBA 101 25.150 01/16/18 09:18 01/19/18 16:58 10
13C2 PFHxXA 101 25.150 01/16/18 09:18 01/19/18 16:58 10
13C4 PFOA 103 25.150 01/16/18 09:18 01/19/18 16:58 10
13C5 PFNA 100 25.150 01/16/18 09:18 01/19/18 16:58 10
13C2 PFDA 102 25.150 01/16/18 09:18 01/19/18 16:58 10
13C2 PFUnA 106 25_150 01/16/18 09:18 01/19/18 16:58 10
13C2 PFDoA 94 25_150 01/16/18 09:18 01/19/18 16:58 10
1802 PFHxS 99 25_150 01/16/18 09:18 01/19/18 16:58 10
13C4 PFOS 101 25_150 01/16/18 09:18 01/19/18 16:58 10
13C2-PFTeDA 95 25_150 01/16/18 09:18 01/19/18 16:58 10
13C4-PFHpA 96 25_150 01/16/18 09:18 01/19/18 16:58 10
13C5 PFPeA 104 25_-150 01/16/18 09:18 01/19/18 16:58 10
13C3-PFBS 118 25_-150 01/16/18 09:18 01/19/18 16:58 10
Client Sample ID: TP-PFC-025-MID-CARBON Lab Sample ID: 320-35042-2
Date Collected: 01/11/18 09:05 Matrix: Water
Date Received: 01/12/18 13:20
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 2.0 0.34 ng/L ~ 01/16/18 09:18 01/18/18 18:08 1
Perfluoropentanoic acid (PFPeA) 170 2.0 0.48 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorohexanoic acid (PFHxA) 72 3.9 0.57 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluoroheptanoic acid (PFHpA) 23 M 2.0 0.25 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorooctanoic acid (PFOA) 13 M 3.9 0.84 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorononanoic acid (PFNA) 0.98 U 2.0 0.27 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorodecanoic acid (PFDA) 0.98 U 2.0 0.31 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluoroundecanoic acid (PFUnA) 30 U 3.9 1.1 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorododecanoic acid (PFDoA) 20 U 3.9 0.54 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorotridecanoic Acid (PFTriA) 30 U 3.9 1.3 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorotetradecanoic acid (PFTeA) 0.98 U 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorobutanesulfonic acid 1.6 J 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:08 1
(PFBS)
Perfluorohexanesulfonic acid 1.0 J 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:08 1
(PFHxS)
Perfluoroheptanesulfonic Acid 0.98 U 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:08 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) 20 U 3.9 0.53 ng/L 01/16/18 09:18 01/18/18 18:08 1
Perfluorodecanesulfonic acid (PFDS) 0.98 U 2.0 0.32 ng/L 01/16/18 09:18 01/18/18 18:08 1
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Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-025-MID-CARBON
Date Collected: 01/11/18 09:05
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-2
Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
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Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctane Sulfonamide (FOSA) 098 U 2.0 0.34 ng/L ~ 01/16/18 09:18 01/18/18 18:08 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 92 25_150 01/16/18 09:18 01/18/18 18:08 1
13C4 PFBA 104 25_150 01/16/18 09:18 01/18/18 18:08 1
13C2 PFHXA 98 25_150 01/16/18 09:18 01/18/18 18:08 1
13C4 PFOA 102 25_-150 01/16/18 09:18 01/18/18 18:08 1
13C5 PFNA 104 25_-150 01/16/18 09:18 01/18/18 18:08 1
13C2 PFDA 97 25_-150 01/16/18 09:18 01/18/18 18:08 1
13C2 PFUnA 100 25.150 01/16/18 09:18 01/18/18 18:08 1
13C2 PFDoA 90 25.150 01/16/18 09:18 01/18/18 18:08 1
1802 PFHxS 99 25.150 01/16/18 09:18 01/18/18 18:08 1
13C4 PFOS 100 25.150 01/16/18 09:18 01/18/18 18:08 1
13C2-PFTeDA 94 25.150 01/16/18 09:18 01/18/18 18:08 1
13C4-PFHpA 100 25.150 01/16/18 09:18 01/18/18 18:08 1
13C5 PFPeA 102 25_150 01/16/18 09:18 01/18/18 18:08 1
13C3-PFBS 98 25_150 01/16/18 09:18 01/18/18 18:08 1
Client Sample ID: TP-PFC-025-TPE Lab Sample ID: 320-35042-3
Date Collected: 01/11/18 09:10 Matrix: Water
Date Received: 01/12/18 13:20
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 1.9 0.34 ng/L ~ 01/16/18 09:18 01/18/18 18:16 1
Perfluoropentanoic acid (PFPeA) 110 1.9 0.48 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorohexanoic acid (PFHxA) 25 3.9 0.56 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluoroheptanoic acid (PFHpA) 043 JM 1.9 0.24 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorooctanoic acid (PFOA) 11 JM 3.9 0.83 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorononanoic acid (PFNA) 097 U 1.9 0.26 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorodecanoic acid (PFDA) 097 U 1.9 0.30 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluoroundecanoic acid (PFUnA) 29 U 3.9 1.1 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorododecanoic acid (PFDoA) 19 U 3.9 0.54 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorotridecanoic Acid (PFTriA) 29 U 3.9 1.3 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorotetradecanoic acid (PFTeA) 0.97 U 1.9 0.28 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorobutanesulfonic acid 0.38 J 1.9 0.29 ng/L 01/16/18 09:18 01/18/18 18:16 1
(PFBS)
Perfluorohexanesulfonic acid 0.38 J 1.9 0.29 ng/L 01/16/18 09:18 01/18/18 18:16 1
(PFHxS)
Perfluoroheptanesulfonic Acid 0.97 U 1.9 0.29 ng/L 01/16/18 09:18 01/18/18 18:16 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) 19 U 3.9 0.53 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorodecanesulfonic acid (PFDS) 097 U 1.9 0.31 ng/L 01/16/18 09:18 01/18/18 18:16 1
Perfluorooctane Sulfonamide (FOSA) 097 U 1.9 0.34 ng/L 01/16/18 09:18 01/18/18 18:16 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 87 25_150 01/16/18 09:18 01/18/18 18:16 1
13C4 PFBA 105 25_150 01/16/18 09:18 01/18/18 18:16 1
13C2 PFHxXA 101 25_150 01/16/18 09:18 01/18/18 18:16 1
13C4 PFOA 107 25_-150 01/16/18 09:18 01/18/18 18:16 1
13C5 PFNA 106 25_-150 01/16/18 09:18 01/18/18 18:16 1
13C2 PFDA 89 25_-150 01/16/18 09:18 01/18/18 18:16 1
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Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1

Project/Site: TT: PFAS, Brunswick, Discharge

Client Sample ID: TP-PFC-025-TPE
Date Collected: 01/11/18 09:10
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-3
Matrix: Water

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

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFUnA 99 25-150 01/16/18 09:18 01/18/18 18:16 1
13C2 PFDoA 93 25-150 01/16/18 09:18 01/18/18 18:16 1
1802 PFHxS 102 25-150 01/16/18 09:18 01/18/18 18:16 1
13C4 PFOS 100 25-150 01/16/18 09:18 01/18/18 18:16 1
13C2-PFTeDA 94 25-150 01/16/18 09:18 01/18/18 18:16 1
13C4-PFHpA 110 25-150 01/16/18 09:18 01/18/18 18:16 1
13C5 PFPeA 107 25-150 01/16/18 09:18 01/18/18 18:16 1
13C3-PFBS 99 25-150 01/16/18 09:18 01/18/18 18:16 1

Client Sample ID: TP-PFC-025-TPE-D
Date Collected: 01/11/18 00:00
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-4
Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 130 2.0 0.35 ng/L ~ 01/16/18 09:18 01/18/18 18:24 1
Perfluoropentanoic acid (PFPeA) 110 2.0 0.48 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorohexanoic acid (PFHxA) 25 4.0 0.57 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluoroheptanoic acid (PFHpA) 043 JM 2.0 0.25 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorooctanoic acid (PFOA) 11 JM 4.0 0.84 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorononanoic acid (PFNA) 099 U 2.0 0.27 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorodecanoic acid (PFDA) 0.99 U 2.0 0.31 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluoroundecanoic acid (PFUnA) 30 U 4.0 1.1 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorododecanoic acid (PFDoA) 20 U 4.0 0.54 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorotridecanoic Acid (PFTriA) 30 U 4.0 1.3 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorotetradecanoic acid (PFTeA) 0.99 U 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorobutanesulfonic acid 045 J 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:24 1
(PFBS)

Perfluorohexanesulfonic acid 0.32 J 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:24 1
(PFHxS)

Perfluoroheptanesulfonic Acid 0.99 U 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 18:24 1
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) 20 U 4.0 0.53 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorodecanesulfonic acid (PFDS) 0.99 U 2.0 0.32 ng/L 01/16/18 09:18 01/18/18 18:24 1
Perfluorooctane Sulfonamide (FOSA) 0.99 U 2.0 0.35 ng/L 01/16/18 09:18 01/18/18 18:24 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 98 25_-150 01/16/18 09:18 01/18/18 18:24 1
13C4 PFBA 105 25_-150 01/16/18 09:18 01/18/18 18:24 1
13C2 PFHxXA 108 25_-150 01/16/18 09:18 01/18/18 18:24 1
13C4 PFOA 107 25.150 01/16/18 09:18 01/18/18 18:24 1
13C5 PFNA 107 25.150 01/16/18 09:18 01/18/18 18:24 1
13C2 PFDA 102 25.150 01/16/18 09:18 01/18/18 18:24 1
13C2 PFUnA 108 25.150 01/16/18 09:18 01/18/18 18:24 1
13C2 PFDoA 102 25.150 01/16/18 09:18 01/18/18 18:24 1
1802 PFHxS 103 25.150 01/16/18 09:18 01/18/18 18:24 1
13C4 PFOS 108 25_150 01/16/18 09:18 01/18/18 18:24 1
13C2-PFTeDA 99 25_150 01/16/18 09:18 01/18/18 18:24 1
13C4-PFHpA 108 25_150 01/16/18 09:18 01/18/18 18:24 1
13C5 PFPeA 109 25_150 01/16/18 09:18 01/18/18 18:24 1
13C3-PFBS 99 25_150 01/16/18 09:18 01/18/18 18:24 1
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Default Detection Limits

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

Method: 537 (modified) - Fluorinated Alkyl Substances

Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 2.0 0.30 ng/L 537 (modified)
Perfluorobutanoic acid (PFBA) 2.0 0.35 ng/L 537 (modified)
Perfluorodecanesulfonic acid (PFDS) 2.0 0.32 ng/L 537 (modified)
Perfluorodecanoic acid (PFDA) 2.0 0.31 ng/L 537 (modified)
Perfluorododecanoic acid (PFDoA) 4.0 0.55 ng/L 537 (modified)
Perfluoroheptanesulfonic Acid (PFHpS) 2.0 0.30 ng/L 537 (modified)
Perfluoroheptanoic acid (PFHpA) 2.0 0.25 ng/L 537 (modified)
Perfluorohexanesulfonic acid (PFHxS) 2.0 0.30 ng/L 537 (modified)
Perfluorohexanoic acid (PFHxA) 4.0 0.58 ng/L 537 (modified)
Perfluorononanoic acid (PFNA) 2.0 0.27 ng/L 537 (modified)
Perfluorooctane Sulfonamide (FOSA) 2.0 0.35 ng/L 537 (modified)
Perfluorooctanesulfonic acid (PFOS) 4.0 0.54 ng/L 537 (modified)
Perfluorooctanoic acid (PFOA) 4.0 0.85 ng/L 537 (modified)
Perfluoropentanoic acid (PFPeA) 2.0 0.49 ng/L 537 (modified)
Perfluorotetradecanoic acid (PFTeA) 2.0 0.29 ng/L 537 (modified)
Perfluorotridecanoic Acid (PFTriA) 4.0 1.3 ng/lL 537 (modified)
Perfluoroundecanoic acid (PFUnA) 4.0 1.1  ng/L 537 (modified)

TestAmerica Sacramento
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Client: Tetra Tech, Inc.

Isotope Dilution Summary

Project/Site: TT: PFAS, Brunswick, Discharge

TestAmerica Job ID: 320-35042-1

Method: 537 (modified) - Fluorinated Alkyl Substances

Matrix: Water

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

PFOSA PFBA PFHxA PFOA PFNA PFDA PFUnA PFDoA
Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-35042-1 TP-PFC-025-TPI 112 114 118 103 124 125 128 109
320-35042-1 - DL TP-PFC-025-TPI 95 101 101 103 100 102 106 94
320-35042-2 TP-PFC-025-MID-CARBON 92 104 98 102 104 97 100 90
320-35042-3 TP-PFC-025-TPE 87 105 101 107 106 89 99 93
320-35042-4 TP-PFC-025-TPE-D 98 105 108 107 107 102 108 102
LCS 320-204105/2-A Lab Control Sample 84 98 97 100 95 94 100 91
LCSD 320-204105/3-A Lab Control Sample Dup 92 104 108 104 103 102 99 94
MB 320-204105/1-A Method Blank 91 104 102 102 106 100 107 96

Percent Isotope Dilution Recovery (Acceptance Limits)

PFHxS PFOS PFTDA PFHpA PFPeA 3C3-PFB!
Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-35042-1 TP-PFC-025-TPI 122 124 108 121 141 123
320-35042-1 - DL TP-PFC-025-TPI 99 101 95 96 104 118
320-35042-2 TP-PFC-025-MID-CARBON 99 100 94 100 102 98
320-35042-3 TP-PFC-025-TPE 102 100 94 110 107 99
320-35042-4 TP-PFC-025-TPE-D 103 108 99 108 109 99
LCS 320-204105/2-A Lab Control Sample 94 93 92 97 101 96
LCSD 320-204105/3-A Lab Control Sample Dup 100 101 99 104 106 105
MB 320-204105/1-A Method Blank 104 104 98 101 108 101

Surrogate Legend

PFOSA = 13C8 FOSA
PFBA = 13C4 PFBA
PFHxA = 13C2 PFHxA
PFOA = 13C4 PFOA
PFNA = 13C5 PFNA
PFDA = 13C2 PFDA
PFUNA = 13C2 PFUNnA
PFDoA = 13C2 PFDoA
PFHxS = 1802 PFHxS
PFOS = 13C4 PFOS

PFTDA = 13C2-PFTeDA
PFHpA = 13C4-PFHpA
PFPeA = 13C5 PFPeA
13C3-PFBS = 13C3-PFBS

TestAmerica Sacramento
Page 13 of 606



Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

QC Sample Results

TestAmerica Job ID: 320-35042-1

Method: 537 (modified) - Fluorinated Alkyl Substances

Matrix: Water
Analysis Batch: 204556

7Lab Sample ID: MB 320-204105/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 204105

(PFUNRA)
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MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 10 U 2.0 0.35 ng/L ~ 01/16/18 09:18 01/18/18 17:37 1
Perfluoropentanoic acid (PFPeA) 1.0 U 2.0 0.49 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorohexanoic acid (PFHxA) 20 U 4.0 0.58 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluoroheptanoic acid (PFHpA) 10 U 2.0 0.25 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorooctanoic acid (PFOA) 20 U 4.0 0.85 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorononanoic acid (PFNA) 10 U 2.0 0.27 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorodecanoic acid (PFDA) 1.0 U 2.0 0.31 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluoroundecanoic acid (PFUnA) 30 U 4.0 1.1 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorododecanoic acid (PFDoA) 20 U 4.0 0.55 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorotridecanoic Acid (PFTriA) 3.0 U 4.0 1.3 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorotetradecanoic acid (PFTeA) 10 U 2.0 0.29 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorobutanesulfonic acid (PFBS) 10 U 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluoroheptanesulfonic Acid 1.0 U 2.0 0.30 ng/L 01/16/18 09:18 01/18/18 17:37 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) 20 U 4.0 0.54 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorodecanesulfonic acid (PFDS) 1.0 U 2.0 0.32 ng/L 01/16/18 09:18 01/18/18 17:37 1
Perfluorooctane Sulfonamide (FOSA) 1.0 U 2.0 0.35 ng/L 01/16/18 09:18 01/18/18 17:37 1

mMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 91 25-150 01/16/18 09:18 01/18/18 17:37 1
13C4 PFBA 104 25-150 01/16/18 09:18 01/18/18 17:37 1
13C2 PFHXA 102 25-150 01/16/18 09:18 01/18/18 17:37 1
13C4 PFOA 102 25-150 01/16/18 09:18 01/18/18 17:37 1
13C5 PFNA 106 25-150 01/16/18 09:18 01/18/18 17:37 1
13C2 PFDA 100 25-150 01/16/18 09:18 01/18/18 17:37 1
13C2 PFUnA 107 25.150 01/16/18 09:18 01/18/18 17:37 1
13C2 PFDoA 96 25.150 01/16/18 09:18 01/18/18 17:37 1
1802 PFHxS 104 25.150 01/16/18 09:18 01/18/18 17:37 1
13C4 PFOS 104 25-150 01/16/18 09:18 01/18/18 17:37 1
13C2-PFTeDA 98 25-150 01/16/18 09:18 01/18/18 17:37 1
13C4-PFHpA 101 25-150 01/16/18 09:18 01/18/18 17:37 1
13C5 PFPeA 108 25-150 01/16/18 09:18 01/18/18 17:37 1
13C3-PFBS 101 25-150 01/16/18 09:18 01/18/18 17:37 1
Lab Sample ID: LCS 320-204105/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 204556 Prep Batch: 204105

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 40.0 39.2 ng/L B 98 89-128
Perfluoropentanoic acid (PFPeA) 40.0 36.2 ng/L 90 66 - 136
Perfluorohexanoic acid (PFHxA) 40.0 36.9 ng/L 92 86 -126
Perfluoroheptanoic acid (PFHpA) 40.0 38.0 ng/L 95 89-127
Perfluorooctanoic acid (PFOA) 40.0 36.9 ng/L 92 80-120
Perfluorononanoic acid (PFNA) 40.0 38.8 ng/L 97 77-137
Perfluorodecanoic acid (PFDA) 40.0 40.0 ng/L 100 84123
Perfluoroundecanoic acid 40.0 34.4 ng/L 86  73-122
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Client: Tetra Tech, Inc.

QC Sample Results

Project/Site: TT: PFAS, Brunswick, Discharge

TestAmerica Job ID: 320-35042-1

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

Matrix: Water

Analysis Batch: 204556

Lab Sample ID: LCS 320-204105/2-A

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 204105

(PFDOA)

Page 15 of 606

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorododecanoic acid 40.0 40.3 ng/L B 101 82.122
(PFDoA)
Perfluorotridecanoic Acid 40.0 394 ng/L 99  56-163
(PFTriA)
Perfluorotetradecanoic acid 40.0 40.7 ng/L 102 66-120
(PFTeA)
Perfluorobutanesulfonic acid 35.4 34.9 ng/L 99 88-130
(PFBS)
Perfluorohexanesulfonic acid 36.4 34.8 ng/L 96 87-126
(PFHxS)
Perfluoroheptanesulfonic Acid 38.1 38.0 ng/L 100 92-135
(PFHpS)
Perfluorooctanesulfonic acid 37.1 36.0 ng/L 97  83-126
(PFOS)
Perfluorodecanesulfonic acid 38.6 40.0 ng/L 104 80-129
(PFDS)
Perfluorooctane Sulfonamide 40.0 39.5 ng/L 99 91-133
(FOSA)

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 84 25_-150
13C4 PFBA 98 25_-150
13C2 PFHxXA 97 25_-150
13C4 PFOA 100 25_150
13C5 PFNA 95 25_150
13C2 PFDA 94 25_150
13C2 PFUnA 100 25-150
13C2 PFDoA 91 25-150
1802 PFHxS 94 25-150
13C4 PFOS 93 25.150
13C2-PFTeDA 92 25.150
13C4-PFHpA 97 25.150
13C5 PFPeA 101 25_150
13C3-PFBS 96 25_150
Lab Sample ID: LCSD 320-204105/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 204556 Prep Batch: 204105

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanoic acid (PFBA) 40.0 38.1 ng/L B 95 89-128 3 30
Perfluoropentanoic acid (PFPeA) 40.0 359 ng/L 90 66 - 136 1 30
Perfluorohexanoic acid (PFHxA) 40.0 35.7 ng/L 89 86 -126 3 30
Perfluoroheptanoic acid (PFHpA) 40.0 37.2 ng/L 93 89.127 2 30
Perfluorooctanoic acid (PFOA) 40.0 37.8 ng/L 94 80-120 2 30
Perfluorononanoic acid (PFNA) 40.0 375 ng/L 94 77-137 3 30
Perfluorodecanoic acid (PFDA) 40.0 37.9 ng/L 95 84 .123 6 30
Perfluoroundecanoic acid 40.0 37.2 ng/L 93  73-122 8 30
(PFUnA)
Perfluorododecanoic acid 40.0 39.8 ng/L 100  82-122 1 30
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QC Sample Results

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

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

Lab Sample ID: LCSD 320-204105/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 204556 Prep Batch: 204105

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorotridecanoic Acid 40.0 38.6 ng/L B 97 56-163 2 30
(PFTHA)
Perfluorotetradecanoic acid 40.0 40.7 ng/L 102  66-120 0 30
(PFTeA)
Perfluorobutanesulfonic acid 35.4 33.8 ng/L 96 88-130 3 30
(PFBS)
Perfluorohexanesulfonic acid 36.4 33.8 ng/L 93 87-126 3 30
(PFHxS)
Perfluoroheptanesulfonic Acid 38.1 37.5 ng/L 98 92-135 2 30
(PFHpS)
Perfluorooctanesulfonic acid 37.1 34.3 ng/L 93 83-126 5 30
(PFOS)
Perfluorodecanesulfonic acid 38.6 36.9 ng/L 96  80-129 8 30
(PFDS)
Perfluorooctane Sulfonamide 40.0 36.6 ng/L 92  91-133 8 30
(FOSA)

LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 92 25.150
13C4 PFBA 104 25-150
13C2 PFHxA 108 25-150
13C4 PFOA 104 25-150
13C5 PFNA 103 25-150
13C2 PFDA 102 25-150
13C2 PFUnA 99 25-150
13C2 PFDoA 94 25-150
1802 PFHxS 100 25.-150
13C4 PFOS 101 25-150
13C2-PFTeDA 99 25-150
13C4-PFHpA 104 25-150
13C5 PFPeA 106 25-150
13C3-PFBS 105 25-150

TestAmerica Sacramento
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Client: Tetra Tech, Inc.

QC Association Summary

Project/Site: TT: PFAS, Brunswick, Discharge

TestAmerica Job ID: 320-35042-1

LCMS
Prep Batch: 204105
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-35042-1 TP-PFC-025-TPI Total/NA Water 3535
320-35042-1 - DL TP-PFC-025-TPI Total/NA Water 3535
320-35042-2 TP-PFC-025-MID-CARBON Total/NA Water 3535
320-35042-3 TP-PFC-025-TPE Total/NA Water 3535
320-35042-4 TP-PFC-025-TPE-D Total/NA Water 3535
MB 320-204105/1-A Method Blank Total/NA Water 3535
LCS 320-204105/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-204105/3-A Lab Control Sample Dup Total/NA Water 3535
Analysis Batch: 204556
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-35042-1 TP-PFC-025-TPI Total/NA Water 537 (modified) 204105
320-35042-2 TP-PFC-025-MID-CARBON Total/NA Water 537 (modified) 204105
320-35042-3 TP-PFC-025-TPE Total/NA Water 537 (modified) 204105
320-35042-4 TP-PFC-025-TPE-D Total/NA Water 537 (modified) 204105
MB 320-204105/1-A Method Blank Total/NA Water 537 (modified) 204105
LCS 320-204105/2-A Lab Control Sample Total/NA Water 537 (modified) 204105
LCSD 320-204105/3-A Lab Control Sample Dup Total/NA Water 537 (modified) 204105
Analysis Batch: 204757
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
TP-PFC-025-TPI Total/NA Water 537 (modified) 204105

320-35042-1 - DL
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Client: Tetra Tech, Inc.

Project/Site: TT: PFAS, Brunswick, Discharge

Lab Chronicle

TestAmerica Job ID: 320-35042-1

Client Sample ID: TP-PFC-025-TPI
Date Collected: 01/11/18 09:00
Date Received: 01/12/18 13:20

Lab Sample ID: 320-35042-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 204105 01/16/18 09:18 CCB TAL SAC
Total/NA Analysis 537 (modified) 1 204556 01/18/18 18:01 AAR TAL SAC
Total/NA Prep 3535 DL 204105 01/16/18 09:18 CCB TAL SAC
Total/NA Analysis 537 (modified) DL 10 204757 01/19/18 16:58 AAR TAL SAC
Client Sample ID: TP-PFC-025-MID-CARBON Lab Sample ID: 320-35042-2
Date Collected: 01/11/18 09:05 Matrix: Water
Date Received: 01/12/18 13:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 204105 01/16/18 09:18 CCB TAL SAC
Total/NA Analysis 537 (modified) 1 204556 01/18/18 18:08 AAR TAL SAC
Client Sample ID: TP-PFC-025-TPE Lab Sample ID: 320-35042-3
Date Collected: 01/11/18 09:10 Matrix: Water
Date Received: 01/12/18 13:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 204105 01/16/18 09:18 CCB TAL SAC
Total/NA Analysis 537 (modified) 1 204556 01/18/18 18:16 AAR TAL SAC
Client Sample ID: TP-PFC-025-TPE-D Lab Sample ID: 320-35042-4
Date Collected: 01/11/18 00:00 Matrix: Water
Date Received: 01/12/18 13:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 204105 01/16/18 09:18 CCB TAL SAC
Total/NA Analysis 537 (modified) 1 204556 01/18/18 18:24 AAR 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: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

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

Authority Program EPA Region Identification Number  Expiration Date

Oregon NELAP 10 4040 01-29-20
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
537 (modified) 3535 Water Perfluorobutanesulfonic acid (PFBS)
537 (modified) 3535 Water Perfluorobutanoic acid (PFBA)

537 (modified) 3535 Water Perfluorodecanesulfonic acid (PFDS)
537 (modified) 3535 Water Perfluorodecanoic acid (PFDA)

537 (modified) 3535 Water Perfluorododecanoic acid (PFDoA)
537 (modified) 3535 Water Perfluoroheptanesulfonic Acid (PFHpS)
537 (modified) 3535 Water Perfluoroheptanoic acid (PFHpA)

537 (modified) 3535 Water Perfluorohexanesulfonic acid (PFHxS)
537 (modified) 3535 Water Perfluorohexanoic acid (PFHxA)

537 (modified) 3535 Water Perfluorononanoic acid (PFNA)

537 (modified) 3535 Water Perfluorooctane Sulfonamide (FOSA)
537 (modified) 3535 Water Perfluorooctanesulfonic acid (PFOS)
537 (modified) 3535 Water Perfluorooctanoic acid (PFOA)

537 (modified) 3535 Water Perfluoropentanoic acid (PFPeA)

537 (modified) 3535 Water Perfluorotetradecanoic acid (PFTeA)
537 (modified) 3535 Water Perfluorotridecanoic Acid (PFTriA)
537 (modified) 3535 Water Perfluoroundecanoic acid (PFUnA)

TestAmerica Sacramento
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Client: Tetra Tech, Inc.
Project/Site: TT: PFAS, Brunswick, Discharge

Method Summary

TestAmerica Job ID: 320-35042-1

Method Method Description

Protocol Laboratory

537 (modified) Fluorinated Alkyl Substances

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

EPA

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

Page 20 of 606
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TestAmerica Sacramento



Sample Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-35042-1
Project/Site: TT: PFAS, Brunswick, Discharge

Lab Sample ID Client Sample ID Matrix Collected Received

320-35042-1 TP-PFC-025-TPI Water 01/11/18 09:00 01/12/18 13:20
320-35042-2 TP-PFC-025-MID-CARBON Water 01/11/18 09:05 01/12/18 13:20
320-35042-3 TP-PFC-025-TPE Water 01/11/18 09:10 01/12/18 13:20
320-35042-4 TP-PFC-025-TPE-D Water 01/11/18 00:00 01/12/18 13:20

TestAmerica Sacramento
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-35042-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: IC 320-204375/2

Client

204375

Sample ID:

Date Analyzed: 01/17/18 14:19 Lab File ID: 2018.01.17CURVELLA 002.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorohexanoic acid (PFHxA) 1.94 | Baseline ‘ hannigana‘ 01/17/18 16:49
Lab Sample ID: IC 320-204375/3 Client Sample ID:
Date Analyzed: 01/17/18 14:27 Lab File ID: 2018.01.17CURVELLA 003.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPel) 1.66 | Baseline hannigana | 01/17/18 16:50
Perfluorohexanoic acid (PFHxA) 1.94 | Baseline hannigana | 01/17/18 16:50

537 (modified)
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1

SDG No.:

Instrument ID: A8 N Analysis Batch Number: 204504

Lab Sample ID: CCVL 320-204504/1 Client Sample ID:

Date Analyzed: 01/18/18 10:35 Lab File ID: 2018.01.18LLC_004.d GC Column: GeminiCl8 3x1 ID: 3 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Perfluorohexanoic acid (PFHxA) 1.93 | Baseline roycea 01/18/18 12:26
Perfluorooctanesulfonic acid 2.98 | Isomers roycea 01/18/18 12:25
(PFOS)

537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-35042-1

Instrument ID: A8 N

Analysis Batch Number:

204556

Lab Sample ID: 320-35042-1 Client Sample ID: TP-PFC-025-TPI
Date Analyzed: 01/18/18 18:01 Lab File ID: 2018.01.18LLA 005.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorooctanoic acid (PFOA) 2.62 | Isomers ‘ roycea ‘ 01/19/18 15:49
Lab Sample ID: 320-35042-2 Client Sample ID: TP-PFC-025-MID-CARBON
Date Analyzed: 01/18/18 18:08 Lab File ID: 2018.01.18LLA 006.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 2.24 | Baseline roycea 01/19/18 15:44
Perfluorooctanoic acid (PFOA) 2.62 | Isomers roycea 01/19/18 15:43
Lab Sample ID: 320-35042-3 Client Sample ID: TP-PFC-025-TPE
Date Analyzed: 01/18/18 18:16 Lab File ID: 2018.01.18LLA 007.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST DATE
Perfluoroheptanoic acid (PFHpA) 2.25 | Baseline roycea 01/19/18 16:27
Perfluorooctanoic acid (PFOA) 2.62 | Isomers roycea 01/19/18 16:32
Lab Sample ID: 320-35042-4 Client Sample ID: TP-PFC-025-TPE-D
Date Analyzed: 01/18/18 18:24 Lab File ID: 2018.01.18LLA 008.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 2.23 | Baseline roycea 01/19/18 16:28
Perfluorooctanoic acid (PFOA) 2.62 | Isomers roycea 01/19/18 16:29

537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-35042-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-35042-1 DL

Client Sample ID:

Date Analyzed: 01/19/18 16:58

Lab File ID: 2018.01.19LLC _010.d

204757

TP-PFC-025-TPI DL

GC Column: GeminiC1l8 3x1 ID:

3 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorooctanoic acid (PFOA) 2.62 | Isomers ‘ roycea ‘ 01/22/18 09:45

537 (modified)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Concentration
LCMPFC_ALL SU 00031 06/28/18|12/28/17 | 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
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 d3NMeFOSAAO0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
.LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAA1I1l7 (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
.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 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 00020 06/28/18 12/28/17\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_CCVL_00002 06/23/18|01/17/18 |MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU_00029 500 uL | d3-NMeFOSAA 2.5 ng/mL
d5-NEtFOSAA 2.5 ng/mL
M2-6:2FTS 2.375 ng/mL
M2-8:2FTS 2.395 ng/mL
13C2-PFHxDA 2.5 ng/mL
13C2-PFTeDA 2.5 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:

Parent Reagent

Page 27 of 606

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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_00129 100 ulL | 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
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.05 ng/mL
Perfluorohexanesulfonic acid 0.0455 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.05 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)
Perfluorotetradecanoic acid 0.05 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.05 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.05 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00029 06/28/18|12/28/17 |Methanol, Lot Baker 10000 uL|LCd3-NMeFOSAA 00006 200 ulL | d3-NMeFOSAA 1 ug/mL
141039
LCd5-NEtFOSAA 00006 200 uL | d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.958 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 1 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 1 ug/mL




Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

Parent Reagent
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Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCM4PFHPA 00012 200 uL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00013 200 uL |13C5 PFPeA 1 ug/mL
LCM8FOSA 00016 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 1 ug/mL
LCMPFBS 00006 200 uL |13C3-PFBS 0.93 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00013 200 uL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00013 200 ulL |1802 PFHxS 0.946 ug/mL
LCMPEFNA 00013 200 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00017 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00025 200 uL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00014 200 ulL |13C2 PFUnA 1 ug/mL
. .LCd3-NMeFOSAA 00006 05/19/22 WELLINGTON, Lot d3NMeFOSAA0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
..LCA5-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
. .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 MPFUdA1116 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00129 06/23/18|12/23/17 | Methanol, Lot 090285 10000 uL|LCPFCSP_00127 1 mL |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
Perfluorooctanoic acid (PFOA) 0.1 ug/mL




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
..LCPFCSP_00127 06/23/18(12/23/17 | Methanol, Lot 090285 10000 uL |LCPFBA 00007 200 ulL |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
LCPFOA 00009 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFOS-br 00004 200 ul |Perfluorooctanesulfonic acid 0.928 ug/mL
B (PFOS)
LCPFOSA 00010 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
(PFPed)
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTel)
LCPFTrDA 00006 200 ulL |Perfluorotridecanoic Acid 1 ug/mL
B (PFTrih)
LCPFUdA 00007 200 uL |Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
. .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)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-35042-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.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
. .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)
.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_LL1_00003 06/23/18|01/02/18 | MeOH/H20, Lot 90285 200 mL | LCMPFC _ALL SU 00032 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
LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL
LCPFCSP_00129 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)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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
(PFBS)
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
(PFHpA)
Perfluoroheptanesulfonic Acid 0.0238 ng/mL
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.025 ng/mL
Perfluorohexadecanoic acid 0.025 ng/mL
Perfluorohexanesulfonic acid 0.02275 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.025 ng/mL
Perfluorooctanoic acid (PFOA) 0.025 ng/mL
Perfluorooctadecanoic acid 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)
Perfluorotetradecanoic acid 0.025 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.025 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.025 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00032 06/28/18|12/28/17 |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 ulL |13C2-PFHxDA 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
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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
. .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 MPFDAO717 (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 MPFUJdAIll6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFC-IS 00023 06/28/18 12/28/17‘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
.LCPFCSP 00129 06/23/18|12/23/17 |Methanol, Lot 090285 10000 uL | LCPFCSP 00127 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
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Reagent
Exp Prep Dilutant Final Volume
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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
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 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)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnNA)
..LCPFCSP 00127 06/23/18|12/23/17 | Methanol, Lot 090285 10000 uL |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
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 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 200 ulL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPEFBS 00008 200 ul | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00008 200 ulL |Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00008 200 ulL |Perfluorododecanoic acid 1 ug/mL
(PFDoA)
LCPFDSA 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 ulL | Perfluoroheptanesulfonic Acid 0.952 ug/mL
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LCPFHxA 00007 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00009 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00004 200 ulL |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00009 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL | Perfluorooctadecanoic acid 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 (PFPel)
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTeR)
LCPFTrDA 00006 200 uL |Perfluorotridecanoic Acid 1 ug/mL
B (PFTriA)
LCPFUdA 00007 200 ul|Perfluoroundecanoic acid 1 ug/mL
B (PFURA)
.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
n 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 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
(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 (PFH=xA) 50 ug/mL
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDA0717 (Purchased Reagent) Perfluorohexadecanoic acid 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
.LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
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. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODA0717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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 PFUdJA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFUnA)
LCPFC_LL2 00003 06/23/18|01/02/18 |MeOH/H20, Lot 090285 200 mL |LCMPFC ALL SU 00032 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 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
LCPFC-IS 00023 10 mL |13C2-PFOA 2.5 ng/mL
LCPFCSP 00129 100 ulL | 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

Page 35 of 606

(PFBS)




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorodecanoic acid (PFDA) 0.05 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
(PFHPS)
Perfluorohexanoic acid (PFHxA) 0.05 ng/mL
Perfluorohexadecanoic acid 0.05 ng/mL
Perfluorohexanesulfonic acid 0.0455 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.05 ng/mL
Perfluorooctanoic acid (PFOA) 0.05 ng/mL
Perfluorooctadecanoic acid 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)
Perfluorotetradecanoic acid 0.05 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.05 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.05 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00032 06/28/18|12/28/17 |Methanol, Lot Baker 200 mL | LCA3-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 uL|13C2-PFHxDA 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
LCMPFUJA 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
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. .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
. .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
.LCPFC-IS 00023 06/28/18[12/28/17 [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
.LCPFCSP_00129 06/23/18|12/23/17 |Methanol, Lot 090285 10000 uL |LCPFCSP_00127 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

Perfluorohexadecanoic acid 0.1 ug/mL

Perfluorohexanesulfonic acid 0.091 ug/mL
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Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPed)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00127 06/23/18|12/23/17 | 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
LCPFHxDA 00009 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00004 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxS)
LCPFNA 00009 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
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LCPFOSA 00010 200 uL | Perfluorococtane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPel)
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
.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 (PFHxA) 50 ug/mL
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDAO717 (Purchased Reagent) Perfluorohexadecanoic acid 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 PFNAQO717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODAQ717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.LCPFTeDA 00006 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
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...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_LL3 00003 06/23/18|01/02/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL SU 00032 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-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 PFDoOA 2.5 ng/mL
13C2 PFH=xA 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
LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL
LCPFCSP 00129 500 ulL | 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
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Reagent
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Perfluorohexanoic acid (PFHxA) 0.25 ng/mL
Perfluorohexadecanoic acid 0.25 ng/mL
Perfluorohexanesulfonic acid 0.2275 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.25 ng/mL
Perfluorooctanoic acid (PFOA) 0.25 ng/mL
Perfluorooctadecanoic acid 0.25 ng/mL
Perfluorooctanesulfonic acid 0.232 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.25 ng/mL
(FOSA)
Perfluoropentanoic acid 0.25 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 0.25 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.25 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.25 ng/mL
(PFUnNA)
.LCMPFC_ALL SU 00032 06/28/18|12/28/17 |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
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
. .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
. .LCMSPFPEA 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 MPFBAQ417 (Purchased Reagent) 13C4 PFBA 50 ug/mL
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. .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
.LCPFC-IS 00023 06/28/18 12/28/17‘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
.LCPFCSP 00129 06/23/18|12/23/17 |Methanol, Lot 090285 10000 uL | LCPFCSP 00127 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
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
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Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00127 06/23/18|12/23/17 | 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 (PEDS)
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
LCPFHxDA 00009 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00004 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxS)
LCPFNA 00009 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 uL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00004 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00010 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00007 200 ulL |Perfluoropentanoic acid 1 ug/mL
(PFPed)
LCPFTeDA 00006 200 uL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTeR)
LCPFTrDA 00006 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTriA)
LCPFUdJA_00007 200 ulL | Perfluoroundecanoic acid 1 ug/mL

(PFUnA)
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.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
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDAO717 (Purchased Reagent) Perfluorohexadecanoic acid 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 (PFEFNA) 50 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODAO717 (Purchased Reagent) Perfluorooctadecanoic acid 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 FOSA(0916I (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)
.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_00003 06/23/18|01/02/18 |MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU_00032 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

Page 44 of 606




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

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

LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL

LCPFCSP 00127 200 uL |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
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.91 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 1 ng/mL
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctadecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 0.928 ng/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorooctane Sulfonamide 1 ng/mL
(FOSA)
Perfluoropentanoic acid 1 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 1 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 1 ng/mL
(PFTriA)
Perfluoroundecanoic acid 1 ng/mL
(PFUnA)
.LCMPFC_ALL_SU 00032 06/28/18|12/28/17 |[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 ulL |[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
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
LCMPEFBS 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
. .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 MPFUJdAIll6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFC-IS 00023 06/28/18|12/28/17 | 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
.LCPFCSP 00127 06/23/18|12/23/17 |Methanol, Lot 090285 10000 uL|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
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 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
(PFDoA)
LCPFDSA 00002 200 uL |Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
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
LCPFHxDA 00009 200 ulL |Perfluorohexadecanoic acid 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
LCPFOA 00009 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL | Perfluorooctadecanoic acid 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)
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)
..LC4:2FTS 00003 12/12/21 WELLINGTON, Lot 42FTS1216 (Purchased Reagent) Sodium 46.7 ug/mL
- 1H,1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
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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
.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 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 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
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDAO717 (Purchased Reagent) Perfluorohexadecanoic acid 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 PEFNA0717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODAQ717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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 PFUJA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL5_00003 06/23/18|01/02/18 | MeOH/H20, Lot 090285 200 mL | LCMPFC_ALL_SU 00032 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-PFHpPA 2.5 ng/mL
13C5 PFPeA 2.5 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
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
LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL
LCPFCSP 00127 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
Perfluorohexadecanoic acid 2.5 ng/mL
Perfluorohexanesulfonic acid 2.275 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 2.5 ng/mL
Perfluorooctanoic acid (PFOA) 2.5 ng/mL
Perfluorooctadecanoic acid 2.5 ng/mL
Perfluorooctanesulfonic acid 2.32 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 2.5 ng/mL
(FOSA)
Perfluoropentanoic acid 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
Perfluorotetradecanoic acid 2.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 2.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 2.5 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00032 06/28/18|12/28/17 | 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
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 d3NMeFOSAAO0517 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00006 11/08/22 WELLINGTON, Lot d5NEtFOSAA1I1l7 (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
. .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 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 MPFDAO717 (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
. .LCMPFUJA 00014 11/22/21 Wellington Laboratories, Lot MPFUdAll1l6 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFC-IS 00023 06/28/18|12/28/17 [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

Page 50 of 606




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
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.LCPFCSP 00127 06/23/18|12/23/17 |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 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
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 ulL | 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
(PFDoA)
LCPFDSA 00002 200 uL |Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
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
LCPFHxDA 00009 200 ulL |Perfluorohexadecanoic acid 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
LCPFOA 00009 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL | Perfluorooctadecanoic acid 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)
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)
..LC4:2FTS 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)
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.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 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 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 00009 07/13/22 Wellington Laboratories, Lot PFHxDAO717 (Purchased Reagent) Perfluorohexadecanoic acid 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
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODAQ717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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 PFUdJA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC_LL6_00004 06/23/18|01/02/18 | MeOH/H20, Lot 090285 200 mL|LCMPFC ALL SU 00032 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




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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
LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL
LCPFCSP 00127 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
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.55 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctadecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.64 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 5 ng/mL
(FOSA)
Perfluoropentanoic acid 5 ng/mL
(PFPed)
Perfluorotetradecanoic acid 5 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorotridecanoic Acid 5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 5 ng/mL
(PFUnNA)
.LCMPFC_ALL SU 00032 06/28/18|12/28/17 |Methanol, Lot Baker 200 mL |LCd3-NMeFOSAA 00006 200 uL |d3-NMeFOSAA 0.05 ug/mL
141039
LCdA5-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
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
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
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
LCMPFUJA 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
. .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
.LCPFC-IS 00023 06/28/18|12/28/17 [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
.LCPFCSP_00127 06/23/18[12/23/17 | 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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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1

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
LCPFHxDA 00009 200 ulL | Perfluorohexadecanoic acid 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
LCPFOA 00009 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL |Perfluorooctadecanoic acid 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
(PFPeA)
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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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:
Parent Reagent
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
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDA0717 (Purchased Reagent) Perfluorohexadecanoic acid 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
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODA0717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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_LL7_00003 06/23/18]01/02/18 |MeOH/H20, Lot 090285 200 mL|LCMPFC_ALL_SU_00032 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
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REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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
LCPFC-IS 00023 10 mL|13C2-PFOA 2.5 ng/mL
LCPFCSP_00127 2 mL | Sodium 9.34 ng/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
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
Perfluorohexadecanoic acid 10 ng/mL
Perfluorohexanesulfonic acid 9.1 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 10 ng/mL
Perfluorooctanoic acid (PFOA) 10 ng/mL
Perfluorooctadecanoic acid 10 ng/mL
Perfluorooctanesulfonic acid 9.28 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 10 ng/mL
(FOSA)
Perfluoropentanoic acid 10 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 10 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 10 ng/mL
(PFTriA)
Perfluoroundecanoic acid 10 ng/mL

(PFUnA)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCMPFC_ALL _ SU 00032 06/28/18|12/28/17 |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 uL|13C2-PFHxDA 0.05 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 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 PFDoOA 0.05 ug/mL
LCMPFHxA 00019 200 uL |13C2 PFHxA 0.05 ug/mL
LCMPFHxS 00013 200 ulL|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
. .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
.LCPFC-IS 00023 06/28/18|12/28/17 [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
.LCPFCSP_ 00127 06/23/18|12/23/17 |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 ulL|Sodium 0.948 ug/mL
a 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
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
LCPFHxDA 00009 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00004 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxS)
LCPFNA 00009 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00009 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00009 200 ulL | Perfluorooctadecanoic acid 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
(PFPed)
LCPFTeDA 00006 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PFTeR)
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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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:
Parent Reagent
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
. .LCPFHxDA 00009 07/13/22 Wellington Laboratories, Lot PFHxDAQ0717 (Purchased Reagent) Perfluorohexadecanoic acid 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
. .LCPFOA 00009 09/27/22 Wellington Laboratories, Lot PFOA0917 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00009 07/13/22 Wellington Laboratories, Lot PFODAQ717 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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)
LCPFCIC_FULL 00009 06/28/18|01/02/18 | MeOH/H20, Lot 09285 200 mL |LCMPFC ALL SU 00029 0.5 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 PFNA 2.5 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-35042-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C4 PFOA 2.5 ng/mL
13C4 PFOS 2.39 ng/mL
13C2 PFUnA 2.5 ng/mL
LCPFAC-24PAR 00001 250 ul |Perfluorobutanesulfonic acid 2.2125 ng/mL
B (PFBS)
Perfluorobutanoic acid (PFBA) 2.5 ng/mL
Perfluorodecanesulfonic acid 2.4125 ng/mL
(PFDS)
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
(PFHpA)
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
(PFPeA)
Perfluorotetradecanoic acid 2.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 2.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 2.5 ng/mL
(PFUnA)
.LCMPFC_ALL SU 00029 06/28/18|12/28/17 |Methanol, Lot Baker 10000 uL | LCd3-NMeFOSAA 00006 200 ulL | d3-NMeFOSAA 1 ug/mL
141039
LCd5-NEtFOSAA 00006 200 uL | d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00006 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00008 200 uL |M2-8:2FTS 0.958 ug/mL
LCM2PFHxDA 00013 200 ulL |13C2-PFHxDA 1 ug/mL
LCM2PFTeDA 00012 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00012 200 uL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00013 200 uL |13C5 PFPeA 1 ug/mL
LCMBFOSA 00016 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00013 200 uL |13C4 PFBA 1 ug/mL
LCMPFBS 00006 200 uL|13C3-PFBS 0.93 ug/mL
LCMPFDA 00018 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00013 200 uL |[13C2 PFDoA 1 ug/mL
LCMPFHxA 00019 200 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00013 200 uL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00013 200 uL |13C5 PFNA 1 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-35042-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFOA 00017 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00025 200 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00014 200 ulL |13C2 PFUnA 1 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
. .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
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluoroundecanoic acid 2 ug/mL
(PFUNA)
LCPFCSP_00119 03/29/18|10/02/17 | Methanol, Lot 090285 250 mL |LC4:2FTS 00003 100 uL |Sodium 0.01868 ug/mL
- 1H, 1H, 2H, 2H-perfluorohexane
sulfonate (4:2)
LC6:2FTS 00003 100 uL | Sodium 0.01896 ug/mL
a 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)
LCN-EtFOSA-M 00005 100 uL |N-ethylperfluoro-l-octanesulfo 0.02 ug/mL
namide
LCN-EtFOSAA 00004 100 uL |N-ethyl perfluorooctane 0.02 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00004 100 ulL |MeFOSA 0.02 ug/mL
LCN-MeFOSAA 00004 100 uL |N-methyl perfluorooctane 0.02 ug/mL
sulfonamidoacetic acid
LCPFBA 00007 100 uL |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 ulL |Perfluorododecanoic acid 0.02 ug/mL
(PFDOA)
LCPFDSA 00002 100 ulL |Perfluorodecanesulfonic acid 0.01928 ug/mL
(PFDS)
LCPFHpA 00008 100 uL |Perfluoroheptanoic acid 0.02 ug/mL
(PFHpPA)
LCPFHpSA 00003 100 uL |Perfluoroheptanesulfonic Acid | 0.01904 ug/mL
(PFHPS)
LCPFHxA 00007 100 uL |Perfluorohexanoic acid (PFHxA) 0.02 ug/mL
LCPFHxDA 00008 100 ulL |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 (PFNA) 0.02 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 ulL |Perfluorooctane Sulfonamide 0.02 ug/mL
(FOSA)
LCPFPeA 00007 100 uL |Perfluoropentanoic acid 0.02 ug/mL
(PFPed)
LCPFTeDA 00007 100 ulL |Perfluorotetradecanoic acid 0.02 ug/mL
(PFTeA)
LCPFTxrDA 00007 100 uL |Perfluorotridecanoic Acid 0.02 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-35042-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFUdA 00007 100 ulL |Perfluoroundecanoic acid 0.02 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-EtFOSA-M 00005 05/24/21 WELLINGTON, Lot NEtFOSA0516M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00004 09/30/21 WELLINGTON, Lot NEtFOSAAQ0916 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
.LCN-MeFOSA-M 00004 05/24/21 WELLINGTON, Lot NMeFOSA0516M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00004 10/12/21 WELLINGTON, Lot NMeFOSAA0916 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sul fonamidoacetic 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) Perfluorobutane Sulfonate 44.2 ug/mL
Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
.LCPFDA 00007 05/31/21 Wellington Laboratories, Lot PFDAO0516 (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 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
.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 PFNAQO717 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 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 PFODA0416 (Purchased Reagent) Perfluorooctadecanoic acid 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)
.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 PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL

(PFTriA)

Page 64 of 606




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-35042-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

.LCPFUdA 00007 10/18/21 Wellington Laboratories, Lot PFUdA1016 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUNA)
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i V ELL}LN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 4:2FTS LOT NUMBER: 42FTS$1216
COMPOUND: Sodium 1H,1H,2H,2H-perflucrohexane sulfonate
STRUCTURE: CAS #: Not available

VSV

NI N N

/ \ [/ \ / \,
OLECUL ORM - C,HF,SONa MOLECULAR WEIGHT: 350,13
C TION; 50.0 £ 2.5 ug/ml  (Na salt) SOLVENTI(S): Methanol
46.7 £+ 2.3 pg/ml  (4:2FTS anion)
CHEMICAL PURITY; >98%
ED: (mmvsavyy 121212016
EXPIRY DATE: immwdaywy 1211212021

RECOMMENDED STORAGE: Refrigerate ampouie

D TATI TA 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

Certified By: % Date: 12/21/2016

~ B.G. Chittim mmdiyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-284% « info@well-labs.com

Form#:27, issued 2004-17-10 42FTS1218 {1 of 4)
Revision#:3, Revised 2015-03-24 Page 67 of 606 rev0



ENDED U
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.

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 natlonal and regional regulations. Safety Data Sheets (SDSs) are available upon request.

NT c TERI H
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, usihg 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 confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to sclution 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 crystalling
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 selutions 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 uncertainty, u (), of a value y and the uncertainty of the independent parameters

X, %....x on which it depends is:
e (V00X X, ) = D (0, 3,)°
=]

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

[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 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 fo the appropriate ASTM procedures, which are ultimately traceabie to NIST. For certain products, traceability to
international 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 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 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Ing. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
Naticnal Accreditation Board (ANAB; AR-1523).

£ CALA ANAB

AccREDITED
2 )

AR
REFERENCE ks~ FRIAL
PRADUL A

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.cormn**
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Figure 1: 4:2FTS; LC/MS Data (TIC and Mass Spectrum)
12dec2016_42FTS_002 12-Dec-2016 12:28:59
42FTS1216 25 ugfml Scan ES-
: = TIC
100 | 1.23¢8
|
Ot e T T T T T T e e e o e e TIme
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-
2
100- 327 2.01e6
=
]
328
0 '”I""I'"'|""I""I""IJ'"'I""""I""""I""I””l"" LN UL I I'I",K""I """""" I"“]”"[“"’T'_'mlz
160 180 200 220 240 260 280 300 320 340 360 380 400
Conditions for Figure 1:
LE: Waters Acquity Ultra Performance LC
MS: Micromass Quattro nfero APl MS
MS Parameters
Column; Acquity UPLC BEH Shield RP,|
1.7 pm, 2.1 x 100 mm Experiment: Fulf 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 80% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) =100
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (l/hr) = 750
Time: 10 min
Flow: 300 pifmin
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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 [CgH4Fg80,]" —— [CgH3FgSO,I 327 > 307
] 5.14e4
#
0- LR UL I I L UL LA UL ML UL RSN UL UL IS I LU IR UL IS IR R LD
1.40 1.60 1.80 2.00 2.20 240 260 2.80 3.00 3.20 3.40
[CgH3FgSO;" — [HSO, T 307 > 81
1004 126
o
0-
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 [CaH F1350,] — [CgHaF ;80,1 427 >i%
o
0
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
100 8:2FTS [C1oH4F1780;]" — [CygH3F16S0,T 527 > 507
7 67.5
%
o
1.40 1.80 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20 3.40
100 PFOA [CaF 150" — {CoFygl" M13> gﬁ?
=
o
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20 3.40
10 PFOS [CyF{78051 — [FSO,I 499 > 99
] 213
=
Time
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
C ions for 2:
injection: Direct loop injection MS Parameters
10 ul (500 ng/ml 4:2FTS)
Collision Gas (mbar) = 3,31e-3
Mahile phase: Isocratic 80% (80:20 MeOH:ACN) f 20% H,O Collision Energy {eV) =25
(both with 10 mM NH,OAc buifer)
Flow: 300 plfmin
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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

NSNS NS 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

Formik 27, lasuad 2004-11-10 B62FTS0816 (1 of 4)
Revision#:2, Revized 2015-03-24 Page 72 of 606 rev0



The products prepared by Wellington Laboratories ine. 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 personhel 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 furme hood and suitable gloves, eye protection, and clothing should be worn at alf times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

Y| c |
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 polnt. 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 homogenelty 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
Iot 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 fo 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.

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

The combined relative standard uncertainty, ¥ {y), of a value y and the uncenainfy of the Independent parameters

X, XX, o0 which it depends is:

o, (WX, Xy ek, M) = 2’-‘(..‘%-‘1 ¥

il
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 confidence of 95%) Is stated on the Certificate of Analysis for all of our products.

All reference standard sciutions are traceable to specific crystalline iots, The microbalances used for solution preparation are
regularly tested by an external ISO/AEC 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 appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has alsoc been established.

IR VALI
Ongoing stablilty studies of this product have demonstrated stabllity In its compesition and concentration, until the specitied 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 D WARRA 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 registerad to the latest versions of 1SO 8001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SQO GUIDE 34 by ANSI-ASGQ
National Accreditation Board (ANAB; AR-1523).

a%e

o
>t CALA ANAB

ACCLEDITED

**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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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
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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

Formit:27, Issued 2004-11-10 B2FTS0818 {3 of 4)
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Eigure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
25june2016_62FTS_002 25-Jun-2016 17:35:57
62FTS0816 500 ng/ml
: - 427 > 407
10 6:2FTS [CeH F 380, — [CgH4F,,80,] 8 08ed
*
B e B L I AU RS IS B Al LA R (S LA LA S AN RS LS LILLS S
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 [CoH3F,,80,0" — [HSO," 407 > 81
87.5
®
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100 4:2FTS [CeHyFpS0," — [CgH4Fg80,] 327> ?(2];
3.80 4.00 4,20 440 4.60 4.80 5.00 5.20 5.40 560
1004 8:2FTS [C1oHaF 178051 — [CyoH;F1550,) 527 > ?gg
3.80 4.00 4.20 4.40 ' 4.60 4.80 5.00 5.20 5.40 5.60
100 PFOA [CaFys0,]" — [C;Fys) M3 > ggg
3.80 4.00 4.20 4,40 4.60 4.80 5.00 '5.20 5.40 5.60'
400 PFOS [CF7S0,1 —  [FSO,) 499 > 99
149
- Time
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60
onditio igure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi 6:2FTS) )
Collision Gas (mbar) = 3.46e-3
Mabile 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

Faormit:27, lzsued 2004-11-10

B2FTS0818 (1 of 4}
Revislorit:3, Revised 2015-03-24 revl
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The products prepared by Wellington Laboratories Inc. ars 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. Dus 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 wom 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 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, crystalliine material is tested for homogeneity using a varlety 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 addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/ar SFC/UVIMS/MS.
The relative response factors of the analyte of Intersst in each solution are raquired to be <5% RSD. New solution 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 soiutions 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 uncartainty, u (y), of a value y and the uncertainty of the independent parameters

X5 X,...X, ON which it depends is:
L (.y(x| )X ,-..X")) = ZH(J"’ %, )2
il

where x is expressed as a relative standard ungertainty 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 a |evel 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 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 bean
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 E D
Ongolng 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.

L} WAR| 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 SAl Global,
ISO/EC 17025 by the Canadian Asscciation for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

S

S CALA afas

ACCRED

—— TP
oo

**For additional information or assistance concerning this or any other products from WelIingtdn Laboratories Ing.,

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
;moi;-;f?:med 2015-03-24 Page 79 of 606 : revO)



Eigure 2; 8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

22aug2016_82FTS0816_005 22-Aug-2016 17:20:12
82FTS0816 500 ng/ml
10 8:2FTS [C1oHaF 175057 — [CygHaF S0, 5272"1 ggz

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

10 [CyoH;F1gS0;]" — [HSO,) 507 >1$3

%

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

6:2FTS [CgH4F1380," — [CgH4F4,S0,T 427 > 407

100+ 134

S S

0.20 0.40 0.60 6.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

10 4:2FTS [CeH, FgSO," — [CiH,F SO,] 327 > 307
01_ 94.0
=
0]

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFOA [CsF150." — [C;Fys) 413 > 369
100+
] 313
™ :
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
0 PFOS [CgF 750517 — [FSO,) 499 > 99|
131
ae
G Time
0.20 0.40 0.60 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 pl (500 ng/ml 8:2FTS)
Collision Gas {mbar) = 3.31e-3
Mobile 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 82FTS0816 {4 of 4)
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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

F F FR F F F F F o,
/NN
N TN N N

F C C \
A A A A oo
F FF FF F F F

MOLECULAR FORMULA:  C,DHFNOS MOLECULAR WEIGHT:  574.23

CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanoi
Water (<1%)

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

LAST IESTED: immuaysy 06/1912017

EXPIRY DATE: immwaaywy) 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)
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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 ba 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.

YNTHE CH TERI ION:
Where possible, all of our products are synthesized using single-product unambiguecus 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/IMS/MS, x-ray crystallography, and melting point. [sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

Pror to solution preparation, crystalline material is tested for hornogeneity using a varisty of techniques (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
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 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
measuwring equipment.

UNCERTAINTY;
The maximum combined relative standard uncertainty of our reference 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

Xy X,...X 0N which it depends is: " ,
(Y0, Ky X, ) = [ D 0, 5,)
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 85%) 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 sclution preparation are
regulany tested by an external 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 international interiaboratory studies has also been established.

EXPIRY DATE / oD O LIDITY:
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

An 2 reastine haele

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
technlcal and purity specifications.

This product was produced using a Quality Management System registered to the latest versions of ISO 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}).
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o ¢ CALA AN
- AGCCRLOITED

(51 R IEN"E MATEFAL
PRGDUCER

**For additional information or assistance conceming this or any other products from Wellington Laboratories ing.,
please visit our waebsite 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-
100+ 573 7.92e5
a.?__
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
;.;rvrln:foﬁ;::,“f?u:vfsed 2017-03-06 Page 84 of 606 ° Ot




igure 2; d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

19may2017_d3NMeFOSAA_005 19-May-2017 17:13:14
d3NMeFOSAAQ517 500 ng/ml
10 d3-N-MeFOSAA [C44D3H,F(;NO,S]" — [CgF 4. 573> 419
1.20e5
|_|_IllllTll|II1l|llll||_|_'_llll‘l_l_!l'll1—'_rlll Il,l‘l_rl,II"I_F_,IIIl_rlllIl‘r(llllTrllllT_r]lll
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
100~ N-MeFOSAA [Cy4H5F;NO,S]" — [CgF,;1 570> :8 g
:
]
o]
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
FOSAA [CgH3F4zNOS]" — [CgHF;NO,S} 556 > 498
100+
i 215
2]
o]
5.40 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00
10 PFOS [C4F 780, — [FSO,] 499 > 99
169
#
5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
10 FOSA [CgHF7NG,S]7 — [NO,ST 498 > 78
01 159
®
Time
5.40 5.60 5.80 6.00 6.20 8.40 6.60 6.80 7.00
Conditions for Figure 2:
Injection: Direct loop injection M ete
10 pl (500 ng/ml d3-N-MeFOSAA)
Collision Gas {mbar} = 3.3%e-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 plmin

Form#:27, issued 2004-11-10
Revislon#:4, Revised 2017-03-06
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Reagent

LCd5-NEtFOSAA 00006
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ID: LCHS-NE{FOSAA_0000§
Exp: 1144722 Pypd: COL

a5-N-EtFQSAA
N[
WELLIN UT N CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
ERCDUCT CODE: d5-N-EtFOSAA LOT NUMBER: dSNEtFOSAA1117
COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE; CAS #: Not available
F. F CD,C0,
\ J/ \ / \ / \ / /
e Y N NN
F CHyCO,H
ANANANYAS
MOLECULAR FORMULA:  C,DHF NOS MOLECULAR WEIGHT:  590.26
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Methano!
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: 298% *H
LAST TESTED; immudty 11/08/2017
EXPIR ! (mmiddiyyyy) 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 moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 11/16/2017

Cr 7
B.G. Chittim, Geheral Manager (mmicdiyyyy,

Wellington Laboratorles Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822.2436 + Fax: 519-822-2849 « info@well-labs.com

Formi:27, Issued 2004-11-10 dSNEtFOSAATIMT (1 of 4)
rev0
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IN DED i
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 sultable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Shests (SDSs) are available upon request.

SYNTHE CHARACTERI ION:
Where possible, all of our products are synthesized using single-product unambigucus 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/IMS/MS, x-ray crystaliography, and melting point. isotopic purities of mass-labelled compounds are also confimed using
HRGC/MRMS and/or LC/MS/MS.

8] E H

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 and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each soiution 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. 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
equation:

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

X, X,...%, on which it depends is: 0 R
u:'(y(xls-xz ,...JCR))= Zu(yrrt)
i=|

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 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.

T EABILITY:
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 traceabie external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has bsen tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to intemnational interlaboratory studies has also been established.

EXPIRY DATE / PERIO F VAL]DITY:
Ongoing stabiiity 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.

L )
This preduct was produced using a Quality Management System registered to the latest versions of SO 8001 by SAl Glohal,
ISONEC 17025 by the Canadian Association for Lahoratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

By . 5.’4‘

%t CALA ANAR

HEFE " NES MATERIAL
PHOLUCER

**For additional information or assistance conceming 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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Eigure 1:

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

08nov2017_d5NEtFOSAA_002 08-Nov-2017 14:52:41
dSNEtFOSAA1$17 25 ug/ml Scan ES-
. TIC
e 6.8507
| -
|
b
| |
O+ o T 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
08nov2017_dSNEtFOSAA_002 219 (3.683) 08-Nov-2017 14:52:41
d5SNEIFOSAA1117 25 ug/ml Scan ES-
1 OOT 589 8.75e5
]
&
l 483 580
419
j \ &2 591
N A L O L L LI S L s S S R sy sy s aaal 114
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Condlitions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
I i 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 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
hefore retuming to Initial conditions in 0.5 min. Desclvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issusd 2004-11-10 dSNEtFOSAAIT (of 4
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Eigure 2: d5-N-EtFOSAA; LC/MS/MS Data {Selected MRM Transitions)

08nov2017_dSNEtFOSAA_003 08-Nov-2017 16:12:24
d5NEtFOSAA1117 500 ng/ml
d5-N-EtFOSAA [CyDsHF ,NOQ,S] — [CgF ;I 589 > 419
10
2.37e5
&
&r‘_fl|T|'IIITI‘I_I_I’lI‘I_|7]|lTllllﬁlllill\llll_l_[lll_rllII_FIIIr|1_|_r]l"_l7lll"_rlll"_rl|l"_llll1
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
N-EtFOSAA [CyaH;F7NOLS]" — [CgFyql 584 > 419
100
92.3
. M LA“‘ ﬂ MM e M
2.80 3.20 3.40 3.80 4.00 420 4.40
10 FOSAA [C1oH3F17NO,S]" — [CgHF,;NO,S] 556 > 408
92.7
Q
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFOS [C4F47S0;" — [FSO,) 499 > 99
10 96.2
&%
0
2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40
FOSA [CBHF"NOZS]' — [NO,ST 498> 78
10
0} 219
Time
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
[ i 3] 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 MeOH:ACN) / 20% H,O Collision Energy (eV) = 20
{both with 10 mM NH,OAc buffer)
Flow: 300 pimin
Forim#:27, lssusd 2004-11-10 dSNEIFOSAAT1T (4 of 4)
Revision#:4, Revised 2017-03-06 revd
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Reagent

LCM2-6:FTS 00006
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D LCM2-6:FTS 00606
Exp: 6244722 Prpa: cop.
M2-6:2FTS

w——— —— —————
—_— e ———

%}ELLH\I TON CERTIFICATE OF ANALYSIS

I

LABORAT IES DOCUMENTATION
ERODUCT CODE; M2-6:2FTS LOT NUMBER:; M262FTS0217
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-{1,2-°C Joctane sulfonate
STRUCTURE: CAS #: Not available

F\/F F\/F F\/F :|\/H N
/\/\/\/c\a/c’ﬂ”a
/\ /\ /\ /\

MOL M ; “C,"CH,F SO,Na OLE GHT: 452.13
NCENT C 50.0 £ 2.5 yg/ml  {Na salt) SOLVENT(S): Msthanol
47.5+ 2.4 pg/ml  (M2-6:2FTS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (mmuym 02/17/2017 (1,2-°C,)
EXPIRY DATE: (mmssyym 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 Isctopic abundance) therefore both native
6:2FTS and M2-6:2F TS 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 o monitor for M2-6:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %_, Date: _02/24/2017

~ B.G. Ctittim {menleiyyys)

Weliington Laboratorles Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + 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.

H DS;
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 sultable 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 charactetized, and
thelr 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. Isotopic purities of mass-labelled compounds are alsc confirrmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
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 crystailine
tot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared o 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.

UNCERTA|NTY:

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

Xy X,...X oh which it depends is:
. (y(‘xl sx:z:"'x,)) = ‘fzu(y:xi)z
=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
caverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

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

E 10D OF IDITY;
Ongoing stabllity studies of this product have demonstrated stabillty in its composition and concentration, until the specified 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 conform fo 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 1228), and ISC GUIDE 34 by ANSI-ASQ
Nationa! Accreditation Board (ANAB; AR-1523),

j
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=t CALA

ACCERTIOITED
. .

REFERENGE MATERIAL
PAODUC.A

**For additional Information or assistance concerning this or any other preducts from Wellington Laboratories Inc.,

please visit our website at www.well-labhs com or contact us direcly at info@well-labs.com**
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Eigure 1: M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)

[ 17feb2017_M262FTS_002 17-Feb2017  15:32:53 i

{ M262FTS0217 25 ug/ml Scan ES-

| 100~ TIC

100 6.83e7
o5

ﬁ
-WMLNM

Chromatographic Conditions
Column: Acquity UPLC BEH Shietd RP
1.7 um, 2,1 x 100 mm

Moblle phase: Gradient
Start: 50% (80:20 MeOH:ACN) / 50% H.,O
{both with 10 mM NH,OAc buffer)
Ramp to 80% organic over 8 min and hold for 1 min
before retumning to Initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plimin

¢ — Time
0.50 1.0 1.50 2.00 250 3.00 350 4.00 4.50 500 550 600 850
17feb2017_M262FTS_002 203 (3.414) 17-Feb-2017 15:32:53
M262FTS0217 25 ug/ml Scan ES-
100+ 429 1.10e6
a.?__
]
| 430
0 LA R R L A L L L L LA AR A A R LA AN LALAE LA AL m/z
240 260 280 300 320 340 360 380 400 420 440 460 480 500
nditi Figu
LC: Waters Acquity Ultra Performance LC
MS: Mlcromass Quatfro micro APl MS

M$S Parameterg
Experiment: Full Scan (225 - 850 amu)

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

Cone Gas Flow {I/hr) = 50
Desolvation Gas Flow {I/hr) = 750

Formit;27, lasusd 2004-11-10
Revisiorst3, Revised 2015-03-24 Page 94 of 606

M262FTS0217 (3 of 4)
revd




Figure 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions)

17feb2017_M262FTS_003 17-Feb-2017  17:06:41
M262FTS0217 500 ng/mf
10 i3 12 _ 429 > 81
0% M2-6:2FTS N\ [13C,12C H,F,,80," — [HSO, 1.91e4
S
0I—'_Tllrrllllrl]_l—rlllmlll'l—l‘_l_‘—r'll‘l_l_"llI‘l_rillITlTl_lT'll'l_lTllI‘ITIIIITI"lﬁ_i—l'Il—I_lTJIITrIIllTIlIlrIIﬁTIIl‘l—'_rlllTrllll
020  0.40 60 080 100 120 140 180 180 200 220 240
429 > 409
10% M2-6:2FTS /@206"‘4‘:13303]' - [133212(:5“3':12303]' 2.29e4
°ﬂ
0II'I_I'ITl_rIIﬁlllITI'I_I_"_I'I|1_]_IIII‘,_IIIII‘II"I_Y_F"I‘ITIIII‘IIIII|$lﬁ—llllTIIIIlIlj_ﬁllrrl—["ﬁ—llIII‘1l‘|_|_|—[|l_l_|—|'lll_l—lllll_,
020 040 080 080 100 120 140 160 180 200 220 240
7 [13C,12C¢H,F(,80,° — [HSO,I" 409 > 81
227

o

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240

1 6:2FTS [CgH,F 13805 — [CgHaF4,80,]° 427 > 407
107

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2,00 2.20 2.40

10 8:2FTS [CygH4F1780," — [CyyH3F168051° 527 > 507
143

%

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

o 4:2FTS [CeH FgSO;" — [CgH,FgSO,I 327 > 307
110

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
3N

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

PFOS [C4F 1780, — [FSO,]" 499 > 99
149

Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240

Condit] for Ei 7
Injection: Direct loop injection KIS Parameters
10 yl (500 ng/ml M2-6:2FTS)
Collision Gas {mbar) = 3.3%e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0 Coillsicn Energy {eV) = 25
(both with 10 mM NH,QAc buffer)

Flow: 300 pl/min
Formi:27, Issued 2004-11-10 M262FTS0217 (4 of 4)
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Reagent

LCM2-8:2FTS 00008
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1D LCM2-8:2FTS_00008
Exp: C7A08/22 Prpd; CCL
M2-8:2FTS
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WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: M2-8:2F TS LOT NUMBER; M282FTS0717
COMPOUND:; Sodium 1H,1H,2H,2H-perfluoro-[1,2-°C ]ldecane sulfonate
STRUCTURE: CAS #: Not available

NSNS NSNS 1§/ .
NI NI Y N N

/\ /\ /\ /\ /\

MOLECULAR FORMULA: “C,"*C,H,F,,SONNa MOLECULAR WEIGHT: 552.15

CONCENTRATION: 50.0 £ 2.6 ug/ml  (Na salt) SOLVENT(S): Methanol
47.9 + 2.4 yg/ml (M2-8:2FTS anion)

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

LASTTESTED: (nmvcaymy) 07/05/2017 (1,2-°C,)

EXPI ATE: immadiyyym 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 M2-8:2F TS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _07/07/2017

B.G. Chittim, General Manager {mmidryyyy)

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

M282FTS0747 {1 of 4)
rev0
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TENDED USE:

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/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 raquest.

SYNTHE RACTERI 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/UVIMSIMS, x-ray crystallography, and melting point. |sotopic purlties 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 varlety of tachniques (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 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 stability and homogsneity 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.

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

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

X, XX, ON Which It depends is: P i
U, (y(xux:‘.!"'xn))= Z“(y,x.-)
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 95%) 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 microbalances used for soiution 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 wsights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according 1o 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 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
An a rnntine haaie

TE Rl )
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 ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQY
National Accreditation Board (ANAB; AR-1523).
4
s “

S CALA ANAB

~ VT e
MEFESENE P MATERLAL
PROLUCER

**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: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)

05july2017_M282FTS_002 05-Jul-2017  15:34:06
M282FTS0717 25 ug/mi

100+
|

%

R o S | VR

Scan ES-
TIC
4,967

0~ Time
1.00 1.50 200 250 3.00 3.50 4.00 4.50 5.00 550 6.00 6.50 7.00

05july2017_M282FTS_002 318 (5.348) 05-Jul-2017 15:34:06
M282FTS0717 25 ug/m} Scan ES-
100~ 529 9.44e5

==

530
i /s
0 A A A L Cea R R AT U L L T L LA U LU Ll R W e MYZ

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Conditions for Figqure 1:

LG: Wators Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Cenditlons M$ Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2,1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Maobile phase; Gradient Source:Electrospray {negative)
Start: 55% (80:20 MeOH:ACN) / 45% H.O Caplllary Voltage (kV) = 3.00
{(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% 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 (l/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formik:27, Issued 2004-11-10 Page 99 of 606 M282FTS07T17 (Srg,g)
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Eiqure 2; M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

05july2017_M282FTS_004 05-Jul-2017  16:15:17
M282FTS0717 500 ng/ml
10 M2-8:2FTS [13C,'12C4H F,;S0,1" — [HSO,I" 52; ;4 :1
. .
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4,60 4.80
10 M2-8:2FTS [13C,12C HF ;80,1 — [13C,12C4H,F SO, 528 > 509
% 6.66e4
- AR VLS RS UAARS RARSN IUULAN SRS ARSI IUULEE IAULILE LN LU IULLELE IR VUL LS AL SR LS LA |
2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 440 460 4.80
10 M2-6:2FTS ['3C,12C¢H, F,,80,1 — [HSO,I 429 > 81
* 109
2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4,80
M2-4:2FTS ['3C,12C H,FySO,- — [HSO,) 329 > 81
10 128
*®
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20 4.40 4,60 4.80
g )
2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.60 4.80
6:2FTS [CgH F 1380, — [HSO,J 427 > 81
10 132
=
2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.60 4.80
N 101
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4,40 4.860 4.80
10 PFOA [CaF 45051 — [C;Fys) 413 > 369
= 132
2 an ann 320 3.40 3.60 3.80 4.00 420 4 .40 4.60 4.80
10 PFOS [CgF4;S0;]" — [FSO,T 499 > 99
a 188
®
Time
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80
[\ on i 2:
Injection: Direct loop injection S Parameters
10 pi (500 ng/mIM2-8:2FTS)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN} / 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Formi#:27, Issuad 2004-11-10 M282FTS0717 (4 of 4}
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Reagent

LCM2PFHxDA 00013
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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

NN NN NN N
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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

Formi#:27, Issued 2004-11-10 M2PFHXDAQTIT {1 of 4)
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INT ED USE:
The products preparad by Wellington Laboratories Inc. are for laboratory use only. This certified reference matetial (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 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.

sy IS/ CH TERIZAT] H

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. Isotapic purities of mass-labelled compeounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to sclution 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 preduct 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 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, u (y), of a value y and the unceriainty of the independent parameters

Xy, Xy ON which it depends is: " ,
u (y(x),xy,..%,)) = Z“(J’rxi)
=l

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

The individual uncertainties taken into account include those asscciated 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 85%) 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
reguiarly tested by an external ISG/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each
weighing using caiibrated 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 ultimatsly traceable to NIST. For certain
products, traceability to international interiaboratory studies has also been established.

EXPIRY PERI F 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

Am o rnpling hacie

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 hy SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 1ISQ GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

Q.‘.r

ip é
v + CALA ANAB

CIFEREN! Y MATHIAL
PRITKER

**For additional information or assistance concerning this or any other products fram 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

Formit:27, fssued 2004-11-10
Revisionit:4, Revised 2017-03-06
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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/mi
- - 815> 770
10 M2PFHxDA [13C,12C, F;,0,1" — [¥C,12C, Fy,] N 0705
°D
AR L R B Lt B B L L L R L L L L S AL LI LA B SRR R |
3.80 4.00 4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60
10 PFHxDA [C46F3102)" — [CqsFa] s3> ::?g
3.80 4.00 420 4.40 4.60 4.80 5.00 5.20 5.40 5.60
. " 763> 719
10 [C15F 205" — [C14F 2] 86.9
52
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60
10 PFTeDA [C14F2702" — [Cy3F T 73> fgg
3.80 4.00 4.20 4.40 4.80 4.80 5.00 5.20 5.40 5.60
10 PFOS [C4F780;1" — [FSO,] 499 >1?g
3.80 4.00 4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60
1004 PFOA | [CoF1502" — [C7Fqsl 413 > 360
P
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 NS 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) = 15
(both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Formit:27, Issusd 2004-11-10 M2PFHxDAOT17 (4 of 4)
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Reagent

LCM2PFOA 00008
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFOA LOT NUMBER; M2PFOAQ216
COMPOUND: Perfluoro-n-[1,2-"*C Joctanoic acid
STRUCTURE: CAS #: Not available

F F F F F F B8
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OH

MOLECULAR FORMULA: “C,"*C,HF O, MOLECULAR WEIGHT. 416.05
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT{S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: i 02/12/2016 (1.2-°C,)
EXPIRY DATE; tmiaavwy 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 methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %’ Date: _(2/24/2016

” B.G. ehittim {mmTadyyy)

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

Formi#:27, ssued 2004-11-10 M2PFOAC216 (1 of 4)
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INTENDED USE:

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/or quantificatior 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 protaction, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (3DSs) 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/IUVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:
Priar 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. Dupiicate 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/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
preducts are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

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

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

X,. X,...% on which it depends is:
"
U, (_V(-\'], xz:---x")) = 1‘2“(.‘)’"\})2
il

’I zl'
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
caverage 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 external 1ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior 1o 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 ultimatsly traceabls to NIST. For certain products, traceability to
internationai interlaboratory studies has alse bean established.

EXPIRY DATE / PERIOD 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
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 IS0 9001 by SAl Global,
ISQVIEC 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).

Qfl CALA ANAB
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**For additional information or assistance concerning this or any other products from Weltington Labaratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs .com™
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ﬂg_u_mj_ M2PFOA; LC/MS Data (TIC and Mass Spectrum)
12feb2016_M2PFOA_001 12-Feb-2016  11:57:57
M2PFQAQ216 25 ugiml Scan ES-
100+ : Lo
8.05e7
E‘E“

e RS IR R LA UAAY RS AR ARRAN ARARS AL RASAD Ll RS LA RARES RAASS RALES RRARS ARAS LA RRARE BA Time
1.00 1.50 2.00 25 3.00 3.50 4.00 4.50 5.00 5.50 6.00

12feb2016_M2PFOA_001 213 (3.582) 12-Feb-2016  11:57:57
M2PFOAD216 25 ug/mi Scan ES-
100~ 415 1.32e6

o

370
416
371
D brprrremrererrrimags: 14”1""1"1'1"WVW mfz

160 180 200 220 ' 240 260 280 300 320 340 360

380 400 420 440 460

Conditions for Flaure 1:

Le;
MS:

Chromatographic Condltions
Column: Acquity UPLC BEH Shield RP_

1.7 ym, 2.1 x 100 mm

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

Gradient

Start: 50% (80:20 MeOH:ACN) / 50% H,O

{both with 10 mM NH,OAc buffer)

Ramp to 80% organlic over 7.5 min and hold for 1.5 min
before retumning to initial conditions in 0.5 min,

Time: 10 min

Mabile phase:

Flow:

300 pl/min

MS Parametors
Experiment: Full Scan {150 - 850 amu)

Source: Electrospray.f {negative)
Capiliary Voltage (kV) = 3.00
Cone Voltage (V) = 15.00

Cone Gas Flow (hr) = 100
Desolvation Gas Flow {I/hr) = 750
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Eigure 2: M2PFOA; LC/MS/MS Data (Selected MRM Transitions)
12feb2016_M2PFOA_002 12-l;'eb-2016 14:44:04
M2PFQA0216 500 ng/mi
—_ M2PFOA [3C,"2C4F,50,7 —  [3C,2CF, T 415> 370
N 5.54eb
=
S S R L L S UL R UL I LUSES I WL Sl L R LR R
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
100~ PFOA [CoF450,) —  [CFqql #13> ggg

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFOS [CeF,;80;]7 —  [FSO,) 499 > 99
100} 116
&
0; )
0.20 0.40 0.60 0.80 1.00 1.20 140 1.80 1.80 2.00
) ooq 13c,-PFHpA [3C,12CF 30,17 —  [CgFy3l° 364 > g;g
2]
o
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFHxA [CeF1405° —  [CgFy T 312> 269
1005 349
: Time
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/ml M2PFOA)

Mobile phase: Isocratic 80% MaOH / 20% H,Q

Flow: 300 pifmin

Collision Gas {mbar) = 3.38e-3
Collision Energy (eV) = 10
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Reagent

LCM2PFTeDA 00012
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e - Vir/dfi cor
i
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]

\/ \/ \/ \/ \/ \/ al

2]

\/\/\/\/\/\/\@/\OH
TASTAY /\ /\ VANRVAN /\
MOLECULAR FORMULA: *C,”CHF,0, MOL HT: 716.10
CONCENTRATION: 50 + 2.5 ug/mil SOLVENT(S): Methanol
Water (<1%)

CHEMICAL ITY: >98% ISCTOPIC PURITY: >99% “C
LAST TESTED: (mmeatyy) 11/30/2017 (1,2-*C)
EXPIRY DATE: (o) 11/30/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _12/01/2017

B.G. Chittim, Géneral Manager niadhoms)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 » Fax: 519-822-2849 + info@well-labs.com

Form#:27, Issued 2004-11-10 M2PFTeDAM1T (1 of 4)
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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
b .

HEN =

t * i} = _

.~ CALA ANAB

**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*™*

Formit: 27, issued 2004-11-10 M2PFTeDA1117 (2 of 4)
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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-
TIC
e 42107
32_
L B L e L L B L L L B T - Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
30nov2017_M2PFTeDA_005 271 (4.557) 30-Nov-2017 15:52:32
M2PFTeDA1117 25 ug/mi Scan ES-
100+ 715 8.86eb
=
716
/
i 717
L B s B B s e L Ly D L S L LA Rl LS R AR s sy pannl 111
250 300 350 400 450 500 550 600 650 700 750
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

Formi##:27, issued 2004-11-10

Revision#i-4, Revised 2017-63-06 Page 114 of 606

M2PFTeDATIT7 (3 of 4)
revl




Figure 2: M2PFTeDA; LC/MS/MS Data {Selected MRM Transitions)

30nov2017_M2PFTeDA_006 30-Nov-2017 16:32:26
M2PFTeDA1117 500 ng/ml
10 M2PFTeDA [13C,12C,F 70,0 — ['3C,12C,F I 715> 670
1.25e5
oﬂ
AR AR RS RLRAN LARRN LA LR LA AR RN RAARE RARAD RARLS EREAN AR RALAN IUARRE RARRE LUARRN RERAN RN RAREE N
5.20 5.40 5.60 5.80 6.00 6.20 640 6.60 6.80 7.00 7.20 7.40
P
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
10 [13C,12C3F 300,)" — ['3C,12C,5F oI 765> 720
279
. AN A AA L‘ -
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFTrDA [Cy3F 250, — 1C 1 F 25l 663 > 619
10
177
*?
5.20 5.40 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00 7.20 7.40
PFOS [C4F480,)" — [FSOyI 499 > 99
10
479
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 €.80 7.00 7.20 7.40
PFOA [CF150," — [C7F gl 413 > 369
100 J 206
] ‘
Ao A LA A L LJ AN A Time
5.2 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
iti re 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2PFTeDA)
Collision Gas {mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV)} = 14
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, issued 2004-11-10 M2PFTeDA 17 {4 of 4}
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Reagent
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1106316
ID: LCMAPFHPA_00012

B 0503/22 Prpd: CCL

13C4-Perflucroheptanoic a

vl fiq e

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
NS
O, SO, O
F C C OH
/N /N /N
F F F F F F
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

Form#:27, leswed 2004-11-10
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INTEN 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 chemlcal 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.

8Y| ESIS ERIL 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, GG/MS, LC/MS/MS,
SFC/UVI/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labslied compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

G H

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 solutions of a new product are prapared 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/MSIMS.
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 materlal 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 injectlon of a subsample of this product should be perforrmed 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: P )
U, (Y05, Xy X, ) = | 3 (3, %))
=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 giassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 25%) 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 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 DA’ ERIO F VALIDITY:
Ongoing stability studiss of this product have demonstrated stability in its composition and concentration, until the specified expiry

date, in the unapened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
nn a rnitine hagig

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.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,
ISONEC 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),

Ry 4

‘* CALA ANAB

» ALLmeEDiTED
—— kAT

REFERENCE MATEML
PRINUCEA

*For additional infermation 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; M4PFHpA; LC/MS Data {TIC and Mass Spectrum)
03may2017_MAPFHpA_002 03-May-2017 14:49:34
M4PFHpAO517 25 ug/mil Scan ES-
. TIC
e ﬂ 5.9687
B.E_
w w
O T T T e e e T T T T 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
03may2017_M4PFHpA_002 172 (2.892) 03-May-2017 14:49:34
M4PFHpAOS17 25 ug/ml Scan ES-
100- 367 1.53e6
=
322
e LB A s S R sy s s e a s R e e s ey "'I"I'l'll T T e MZ
240 260 280 300 320 340 360 380 400 420
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,Q 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
Formmi:27, issued 2004-11-10 Page 119 of 606 M4PFHpADB17 {3 r:fvg)
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Eiqure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)

03may2017_M4PFHpA_003 03-May-2017 15:27:11
M4PFHpAD517 500 ng/mi
10 M4PFHpA [13C,12C,F 3,0, — [3C,12C,F, ) 367 > 322
4.65e5
ES
L B o I I UL M S R S R (LS MRS IUULEE RS UL IR LS R
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
PFOS [CoF 7SO, — [FSO,1 499> 99
18 178
5.20 5.40 5.60 5.80 6.00 6.20 8.40 6.60 6.80 7.00 7.20
1 PFOA [CaF1s05l" — [CqF 45l 413 > 369
0 163
“
et M AN A Al VTIN N
5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
1 PFHpA [C;F 205 — [CgFyal” 363> 319
0 124
B
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
[13C,12C;F1,HO, I — [3C412C4F,,) 349 > 284
10 338
5.20 5.40 5.60 5.80 6.00 620  6.40 6.60 6.80 7.00 7.20
" 13¢,-PFHxA [¥C,12C,F,,0,]" — [3C,12C,F . I 316 > 271
114
. 1,.AAA,.‘ AA‘A‘J“‘AA_J. Mes
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
0 PFHxA [CeF1402" — [GgFqq]" 313 > 269
1 367
ES
Time
5.20 540 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00 7.20
diti or
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 ylmin
Formit:27, Issued 2004-11-10 MAPFHpAGS1T (4 of 4)
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Reagent
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1106313
'D: LCM5PFPEA_00013

Exp: 97/20/22 Prpd: €G3
13C5-Perfluoropentanoic 2

e re—.
- ——

N CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MSPFPeA LOT NUMBER: MSPFPeA0717
COMPOUND: Perfluoro-n-[*C Jpentanoic acid
STRUCTURE: CAS #: Not available

0
YN
p O, /‘3\43/ Non
/ \ / \
MOLECULAR FORMULA;  “C,HF,0, ECULAR WEIGHT:  269.01
TION: 50 x 2.5 pg/ml ENT(S}: Methanol
Water {<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: immayy) 07/20/2017 ("Cy
EXPIRY DATE: mmiavwy 07/20/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

o] TAT TA AT

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.

Contains < 0.1% of perfluoro-n-pentanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m_, Date: _(Q7/26/2017

L~ N {mmd
B.G. Chittim, General Manager el

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

MBPFPeADT1T {1 of 4)
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TENDED 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 sultable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to naticnal and regional regulations. Safety Data Sheets (SDSs) are available upon 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 crystaliography, and melting point. |sotopic 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 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/IMS/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 crystaline 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, on which it depends is: "
u, (250,00 = Z"(yax:)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 £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.

JRACEABILITY:
All reference standard selutions 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 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 PERJOD OF VALIDITY;
Ongoing stability studies of this product have demonstratad stability in its composition and concentration, until the spacified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in congentration of the listed analyte(s) is performed
nn a ronting hasis,

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.

l )
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 Canadlan Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
}
290, &
v - CALA ANAR

T
FEFESNEF MATERIAL
BRCLICER

**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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Figu : MSPFPeA; L.C/MS Data (TIC and Mass Spectrum)
20july2017_M3PFPeA_002 20-Jul-2017 16:56:54
MSPFPeA(717 25 ug/ml Scan ES-
TIC
U2y ﬂ 4.11e7
aE_
i |
0 ML L S L L [ S ) R = ) RS ) e s R AL REEE RS A DR B LR B Tlma
1.0C 1.50 2.00 2.50 3.00 0 4.00 4.50 5.00
20july2017_M5PFPeA_002 85 (1.429) 20-Jul-2017 16:56:54
MSPFPeAQ717 25 ug/ml Scan ES-
10% 288 9.90eb
;E_
LD A L L B O L LA LA L B UL I S WL W w11
225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315
Con for Fi
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API M3
Chromatographic Conditlons 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 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 initlal conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2; M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)

20july2017_M5PFPeA_003 20-Jul-2017 17:20:19
M5PFPeA07T17 500 ng/ml ]
M5PFPeA [*c FoO,l" — | 3(34F,9]' 268 > 223
18 ; 1.90e5
’jTll'Tlll[]T_T_rll‘l_rIlIﬁl|l_|1_|—|—||1_|—|||‘l_r,ll‘|']|1l717_‘_‘_‘fl—l—rr|l‘l—rllI‘rllIfllll(lTﬁll‘rr’l'TrlllT‘lllﬁ
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 PFPeA [CsF0,1 — [C.F I 263> 219
539
3.80 4.00 420 4.40 4.60 4.80 5.00 5.20 540 5.60
10 [8C5HF50,I" — [PC 7Y =0 13?
32
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 MPFBA [3C,F,0,1" — [Y3C,F 1 217> }75'2
S
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 PFOS [C4F4750;) — [FSO,I 499 ;792
=
3.80 4.00 4.20 4.40 4,60 4.80 5.00 8.20 5.40 5.60
100 PFOA [C4F 15050 — [CF sl 413 > 369
90.3
=
3.80 4,00 420 4.40 4.60 4.80 5.00 5.20 5.40 5.60
10 HHH fefF. N> — ICF.T 313> 269
) 154
Time
3.80 4.00 4,20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
Conditions fo u
Injection: Direct loop injection MS Parameters
10 i {500 ng/ml MSPFPeA)
Collision Gas (mbar) = 3.54e-3
Mobile phase: lsocratic 80% (80:20 MeOQH:ACN) / 20% H,0O Collision Energy (eV) =9
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Form#:27, issugd 2004-11-10 M5PFPeABT17 (4 of 4)
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Reagent
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D LCMBFOSA_00016
Exp: 7311/22 Prpa; CCL

13C8-Perfiuaracctanesulfo
WELLIN
i, CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; MBFOSA-I LOT NUMBER: M8FOSA1017I
COMPOUND: Perfluoro-1-[*C Joctanesuifonamide
STRUCTURE: CAS #: Not available
VY VOV
P S0,NH,
. \13/ \13/ \43/ \3/
/ \ / \ / 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: immiaryyys 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 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 wom at all times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

8 ] CTERI 1ON:
Where 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/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alse confirmed using
HRGC/HRMS andfor LC/MS/MS.

MOG H

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 sclutions of a new product are prapared 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 soclution 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 homegeneity of the solutions in the sterage 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 perfaormed 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 valug y and the uncertainty of the independent parameters

X,, X,,...x, on which it depends is: P ]
#, (P{xp, Xp00 X, )) = [ D 5(2,X,)
i=l

where X is exprassed as a relative standard uncertainty of the individua! 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 5%} is stated on the Certificate of Analysis for all of cur 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 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 also been established.

P|RY PERIOD 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 congentration of the listad analyte(s} is performed
an a rontine hasis.

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.

U NA/ :
This product was produced using a Quality Management System registered to the latest versions of 150 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).

S

ST CALA ANAB

CEFRREN"T MATERIAL
PRCJCER

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

please vislt our website at www.well-Jabs.com or contact us directly at info@well-labs.com**
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Eilgure 1; M8FOSA-I; LC/MS Data (TIC and Mass Spectrum)
110ct2017_MSFOSA_001 11-Oct-2017 14:46:35
M8FOSA1017I 25 ug/m! Scan ES-
TIC
ooy 1.0568
g_
1
N S e .
0 . Time
100 150 200 250 300 350 400 450 500 55 600 650 7.00 750 8.00
110ct2017_MBFOSA_001 349 (5.869) 11-Oct-2017 14:46:35
MBFOSA1017! 25 ug/mi Scan ES-
100~ 506 1.76e6
33_.
508
M L B L B B L L RO NS L AL S L L UL L S e il ||/
2256 250 275 300 325 350 375 400 425 450 475 500 525 B50 575 600
it r Fi
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 gm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeQOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 40.00
Ramp to 85% organic over 7.5 mir 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 plmin
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Eigure 2; MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)
110ct2017_MBFOSA_002 11-Oct-2017  15:30:41
M8FOSA10171 500 ng/mi =
MSFOSA ['°CgHF;NO,S]" — [NO,SJ 506 > 78
10 1.11e6
=
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,SJ 502 > 78
10
1.31e4
X
0*IlIII"I[I[IIIII]IIIIlTI(lIll‘III!II|IlII'|III|Illl|llll;ll[l!llFI‘I—I‘T‘IIIIIIIIIIII|Ilﬁllllllllllilllllmlllﬁ_‘—l
4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
M8PFOA [1CgF150,° —  [1°C/F gl 421 > 376
10 103
R
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
13C,FHpSA [13C;HF sNO,ST —  [NO,ST 455> 78
10 204
=
4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
M8PFOS ['3C4F(780,' — [FSOy)' 507 > 99
10 79.5
2
4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
FOSA [CeHF;NO,ST —  [NO,S] 498 > 78
10 181
S
4.80 5.00 5.20 5.40 5.60 5.80 .00 6.20 6.40 8.60 6.80 7.00
19 100
=3
4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
. PFOA [CaF1502 —  1CsFysi 413 > 369
140
=
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: Diract loop injection ramete

10 pl (500 ng/ml MBFOSA-I)

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) f 20% H,C
(both with 10 mM NH,OAc buffer)

Flow: 300 plmin

Collision Gas {mbar) = 3.43e-3
Caollision Energy (eV) = 30

Form#:27, Issued 2004-11-10
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Reagent
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U £+ infitfi

ID: LCMPFBA_00013
Exp 04112722 Prpd: CCL
13C4-Perfluorcbutanaic ac

—
e —

ELLINGT CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
ob ODE: MPFBA LOT NUMBER: MPFBA0417
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jbutanoic acid
STRUCTURE: CAS #: Not available
F, F o
N/
F\:E/c\:&/ac\OH
/N /\
F F F F
MOLECULAR FORMULA; “C,HF.0, MOLECULAR WEIGHT: 218.01
E ON: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
HEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"°C
LAST TESTED: (nmddiyy) 04/12/2017 (1,2,3,4-°C,)
EXPIRY DATE: immawywm 04/12/2022
E DED GE: Store ampoule 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 1ON:

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, Gereral Marager (mm/ddlyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-284% « 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 andfor quantification of the specific chemical compound it contains.

HAZARDS:
This product sheould 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
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 nationa) and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS { CHARACTERIZATION:
Where possibie, 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 tasted for homogeneity 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 addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MSIMS.
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 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 preduct should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calcuiated 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: b ,
uc(y(xlsle'"x"))= Z“U’,-’ﬁ)
=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 (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.

TRAC ILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISOMIEC 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.

PIRY D 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.

Ll D N
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 speclfications.

A .

This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,

ISQ/NEC 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).

A 7
7t CALA ANAB
**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc,,
please vislt our website at www.well-labs com or contact us directly at info@well-labs.com**
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Eigure 1; MPFBA; LC/MS Data (TIC and Mass Spectrum)

12apr2017_MPFBA_001 12.Apr-2017 13:40:48
MPFBAO417 25 ug/mi Scan ES-
TIC
LCy 1.0208
32_
0 T T T T T T T T e T Y T T e e 1Ime
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
MPFBA0417 25 ug/mi Scan ES-
100+ 217 2.33e6
1
=
0 RaaE L AA B B o o e o LA S e ey
150 160 170 180 190 200 210 220 230 240 250 260 270
Conditlons 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 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,OAgc buffer) Cone Voltage (V) = 10.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before retuming to Initial conditlons in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Revitonioh, Ravissd 2017-03-08 Page 134 of 606 MPTBAT 8 e




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

12apr2017_MPFBA_002 12-Apr-2017 14:31:16
MPFBAD417 500 ng/ml
MPFBA [13¢C,F.0,I" — [3C.F.I" 217 > 172
10 4r7™2 'y 33165
=
L e e ILLALIL ILe e A S R U I L NI I UL B RN IR LGN IS S
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
PFBA [C,F,0,]" — [CsF7) 213> 169
10
252
4.00 - 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
10 PFOS [CgF 1750, — [FSO,1 499 >1s1]g
3=
4.00 4.20 4.40 460 4.80 5.00 5.20 540 5.80 5.80
448
=
4.00 4.20 4.40 460 4.80 5.00 5.20 5.40 5.60 5.80
10 PFHxA [CeF 1402k — [CsF 44} 313 > 269
I ! 135
4.00 4.20 4.40 4.80 4.80 5.00 5.20 5.40 5.60 5.80
100+ PEPeA [CsFy0,)" — [C,4Fg) 263> 219
| 196
a2
Time
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
on Fi 2;
Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml MPFBA}
Collision Gas (mbar} = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,O Collision Energy (V) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 pmin
Form#:27, lssued 2004-11-10 MPFBAG417 (4 of 4)
Revision#t:4, Revised 2017-03-06 rovi

Page 135 of 606



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
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INTENDED USE:

The products prepared by Wellington Laboratories In¢. 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 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, and clothing shouid be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

8 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 inta 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 bs <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, t (y), of a value y and the uncertainty of the independent parameters

X, Xy...X, on which It depends is: a Z
u, (P(x,x;...%,)) = Z"(str)
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 {calibraticn 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 isvel 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
regulariy tested by an extemnal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior o each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used js 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;
Cngoing 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

An on orating hocie

ITED WAR 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 Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

Q'iaﬂ ("
v 1 CALA AR

ACCREDITED

I
REFEIEN MATERIAL
PRLIAICER

**For additional information or assistance concerning this or any other preducts from Wellington Laboratories Inc.,
please visit our website at www.weil-labs.com or contact us ditectly at info@well-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 1.76e8
&
O~ T T T T T T e e T e e oo 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 6.04¢6
BE_
i 304
0 L (LU (R UL (U AR (SR A ) (UML) (L L) (LIS (UL ] [RLSLIUSL NN LI [N G AU (LML LU (T (UL [P i) L mlz
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 bb0 575
Conditions for Figure 1:
LGC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hroma hl iticn M mete
Column: Acquity UPLC BEH Shield RP,,
1.7 Wm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative}
Start: 40% (80:20 MeOH:ACN) / 80% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Remp to 90% organic over 7 min and hoid for Cone Gas Flow (l/hr} = 50
2 min before returning to initial conditioens in 0.5 min, Desolvation Gas Flow (lfhr) = 750
Time: 10 min
Flow: 300 ul/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 O, 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 products prepared by Wellington Laboratories Inc. are for laboratory use only. This cerdified 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 qualifiad 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.

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 techniques, 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 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 intemal 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 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 a subsample of this product should be performed using calibrated
measuring equipment.

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

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

Xy Xy 0N which it depends is: i ,
(V¥ %k, ) = 3 (0, %)
#=1

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISG/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing 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 traceabls to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

E Y DA PERI OF DITY:
Ongoing stability studies of this preduct 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.

IMI Rl 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 versicns of ISO 9001 by SAl Glebal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4
. <,

%P
B ¢
- CAL .
b * ACCRBEOITLD

. s

FEFET 7Y « MATERIAL
PRLLUCER

**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 jnfo@wel-labs.com**
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Fi 1 MPFDA; LC/MS Data (TIC and Mass Spectrum)

13july2017_MPFDA_001 13-Jul-2017 15:41:03
MPFDAO717 25 ug/mi Scan ES-
_ TIC
ey 28667
BQ_
0 AR EEs s Lo a s EA sl Lo s R AR R DR S AU o m ) o U o ) e ) ) [ LR UL LU [ U LU [ LY L L (8L L LAY LU= LA TIlTIB
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4,00 4.50 5.00 5.50 6.00
13july2017_MPFDA_001 233 (3.918) 13-Jul-2017 15:41:03
MPFDAO0717 25 ug/mi Scan ES-
100+ 515 6.35e5
%
| 470 il
0 ‘ } m/z
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Conditions for Figure 1:
LC: Waters Acqulity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column; Acquity UPLC BEH Shield RP,,
- 1.7 pm, 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,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 2 min Cone Gas Flow (l/hr) = 50
before retuming to in'tial conditions in 0.5 min. Desolvation Gas Flow (Vhr) = 760
Time: 10 min
Flow: 300 pl/min
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Eigure 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] [C,'2CaF150,"  —  [13C'2C4F ) 5151>6;Z-g
rl_r'lIIIIIllIII'IIllII|IlIIIIIIlrr1|llllllill||IlllilIl'll]lIIIrl_l_llllllI|IIIlIlIIIIIllIlrlllIlllll
1.40 1.60 1.80 2.00 2.20 2.40 280 2.80 3.00 3.20
B PFDA [CioF19021" —  [CoFyql 513 > 469
94 .4
=
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
13¢,.PFNA [BC,12C4F,,0,]" — [CgFysl 464 > 419
10 1
A/\\ M //\ :
ImIIIIIIIAT\IITIIIIl%\l/l[l\IIIﬁ\T_ATTAIIIAIMII rllllllllllllllll'llIlllllfllllllllllll'llll
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
PFOS [CeF47S05 — [FSO,) 499> 99
10
74.5
kS
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 FOSA [CgHF ;NO,5]° — [NO,S) 498 > 78
60.8
=
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 PFOA [CsF150,0° — [IC;Fy6l 413 > 369
e I 322
*
Time
1.40 1.60 1.80 2.00 2.20 240 2.80 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: lIsocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 13
(both with 10 mM NH,OAc bufter)
Flow: 300 plimin
Formi:27, Issusd 2004-11-10 MPFDAG717 (4 of 4)
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1D: LEMPFDaA_00013

Exp: C5/23/22 Prpd: ©CL
13G2-Perfiuormododecancic

V‘J __.LLlNGTOI\T CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
BRODUCT CODRE: MPFDoA LQT NUMBER: MPFDoA0517
COMPOUND: Perfluoro-n-[1,2-"C, Jdodecanocic acid
STRUCTURE: CAS #: Not available

VNN N J

/\/\/\/\/\1“’/\

/\ /\ /\ /\ /\ /\

OH

M LAR FORMULA; "C,*C HF,0, OLE EIGHT. §616.08
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT{S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: tmmusymy) 05/23/2017 (1,2-°C,)
EXPIRY DATE: (vt 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 S {mmid;
B.G. Chittim, G&neral Manager e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 » Fax: §19-822-2849 -+ info@well-fabs.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 enly 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 furme hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to natlonal and regional regulations. Safety Data Sheets (SDSs) are available upon request.

8Y ] RACTERI 1ON;
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/IMS,
SFC/UV/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/for LC/MS/MS.

G ITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diiuent 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, L.C/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 mannet, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions 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 reference standard solutions is calculated using the following
aquation:

The cembined relative standard uncertainty, u (y), of & value y and the uncertainty of the independent parameters

Xy XX ON which it depends is: i
- 2
U (Y X0 ,)) = D 0P, X,)
R 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 Cettificate 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 calibraticn company. In addition, thelr calibration is verified prior to each
weighing 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 also been established.

EXPIRY DATE [ PERIOD OF VALIDITY:
Ongeing 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 basls.

IT] 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.
A G
This product was produced using a Quality Management System registerad to the latest versions of |SC 8001 by SAl Global,
ISOMNEC 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 A
M= E" ﬁ
l: " C A L A Zé;”c ‘R.‘E’%T%
**For additional Information or assistance concerning this or any other products from Wellington Laboratorles Inc.,
please visit our website at www.well-labs.com or contact us directly at jnfo@well-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
I MPFDoAQ0517 25 ug/ml Scan ES-
(T TIC
100 7.79e7
BE..,

ﬁWMJ

—

‘- T e e T T T e e e [ime
1.00 1.50 2,00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
23may2017_MPFDoA_002 301 (5.062) 23-May-2017 16:32:39
MPFDoAQ0517 25 ug/ml Scan ES-
100~ 616 1.0206
°""9r
570
1 616
o B B B o s o e e e Nt B L B s e e aaasen sy m e e N 174
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
nditi igure 1;
LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
raphi ition MS Parameters
Cotumn: Acquity UPLC BEH Shieid RP,
1.7 um, 2.1 x 100 mm Experiment; Full Scan (225 - 850 amu)
Mobile 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 90% 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 {i/hr) = 760
Time: 10 min
Fiow: 300 plfmin
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iqure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

23may2017_MPFDoA_003 23-May-2017 17:25:18
MPFDoA0517 500 ng/ml
10 MPFDoA [9C,"2C,gFpy 01T — [13C,12C F,a) 615> 570
5.60e5
=&
0I|1_r1|I‘rlllfl"_rl'll_ﬁrlI"i_l’lll‘['l_l_‘_TI‘I_l_rIT_l_l'llTllll_FlI17III|I1_l_r1I‘l_r1|'l_rTI|‘l_Illl_TlllTlIlFIT_I_rll
4.0 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
10 PFDoA [C12F 230, — [C4qFaal 613 > 569
201
&=
0
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
PFUdA ['3C,12C,gF 05" — ['2CqgFypl" 564 > 519
10 [M+1] 219
2
4.00 4.20 4,40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
) PFDA [C1oF 1902 — [CgF gl 513 > 469
1 292
&
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
= PFOA [csF.lsoz]' — [c‘rF-‘s]' 413 » 369
228
&%
4.00 4.20 4.40 4860 4.80 5.00 5.20 5.40 5.60 5.80
100+ PFOS [CsF7505]° —- [FS0,I 499 > 99
A i l 87.6
Time
4.00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60 5.80
(o io
Injection: Direct loop injection MS Paramete
10 pl (500 ng/ml MPFDoA)
Collision Gas (mbar) = 3.3%9e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H.O Collision Energy (V) = 13
(both with 10 mM NH,OAG buffer)
Flow: 300 plfmin
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ID: LCMPFHYA_00a19
Exp: 10027722 Prpet CCL
13C2-Perflucrohexanoic ac
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WELLINGTON  CERTIFICATE OF ANALYSIS

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

\ F
/°<~..C/\°<13 /mC\OH
/ \ / \ / \
MOLECULAR F ULA: wC,*C HF“02 MOLECULAR WEIGHT: 316.04
CONCENTRATION: 50 1 2.5 yg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: mmweavay) 10/27/2017 (1 ,2—"Cz)
EXPIRY DATE: tmmiayyy) 10/27/2022

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 acid to the methyl ester.
Contains < 0.1% of perfluoro-n-hexancic acld and < 0.3% of perfluoro-n-octanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:_, Date: _10/30/2017

B.G. Chittim, General Manager Tmmidahyyyyy

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 referance material {CRM) was
designed to be used as a standard for the identification and/or quantlfication of the specific chemical compound it contains.

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 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.

SYNTHE RACTERI TON:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterlzed, 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 confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

u 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: x Z
uc(y(xlsxzs'"x”)): Z”(y!xj)
=1

where X is expressad 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 85%) is stated on the Cerlificate of Analysis for all of our products.

[RACEABILITY:

Ali 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 pracedures, which are ultimately traceable to NIST. For cartain
products, traceability to international interlaboratory studies has also been established.

XPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compaosition and concentration, until the specified expiry
date, in the unopened ampacule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
nn a ronting 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
technica! and purity speclfications.

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).

ACCRERITEDR

+28 £y
S CALA ANARB

——iR
REFH" =LK MATBHIAL
PRODUCER

**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: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

270ct2017_MPFHxA_001 27-Oct-2017 12:24:13
MPFHxA1017 25 ug/ml Scan ES-
TIC
tlin ﬁ 5.8607
wag_

|
|
|
|
|

O T T T e T T e e e e T T e e Time

100 150 200 250 3.00 350 400 450 500 550 600 650 7.00

270ct2017_MPFHxA_001 172 (2.892) 27-Qct-2017 12:24:13
MPFHxA1017 25 ug/mi Scan ES-
316 1.24e6
100+
e
270
0 A RN ALl LR A LA LA LA RS RS LA AR LR R LR M ABRARRARNRARRR LSSy saRl ('

Tt T T T
160 180 200 220 240 260 280 300 320 340 360

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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Figure 2:

MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

10 pl (500 ng/ml MPFHxA)
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O
{both with 10 mM NH,OAc buffer}

Flow: 300 p¥min

270ct2017_MPFHxA_004 27-0Oct-2017  11:57.57
MPFHxA1017 500 ng/ml
i MPFHxA ['3c,'2C,F,,0,)" — [3C,12C,F, I 315> 270
[M+2] 2.27e5
B
) L0 L 0 L B L B L2 L LS BB ML I R R
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20
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170
52
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1 782
&
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2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4,20
PFHpA [C;F130,1" — [CgFya) 363 > 319
10 128
S
IIIIIllIIIl]lIIIIIl|lllll‘lTr7|llll'lll'l_l'llllIll|illTll—'_l_rllllllT]llIIlIllI'rTllj
2.80 2.80 3.00 3.20 340 3.60 3.80 4.00 420
10 PFPeA [C5Fg0,) — [C4Fgl 263> 219
142
*
€ L L I o e B L LN L L B S AL B A R L R L R |
2.680 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20
] , A . A \ I ‘ 121
7 \/\/\/\/\/\/\/ \/\/\/\/V\j\/\/\/\/ U\/\/\/\_/\/J\/\/\‘/ \/\N\/\/\/\/\/J\/
|—rt|||||ﬁ—r[||||||||l|||:|]||l||1||||||||||||||||1|||||||r||||Trr|||1||-|—r||||||f|—]Time
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20
Col 2;
Injection: Direct lcop injection MS eters

Collision Gas (mbar) = 3.58e-3
Collision Energy (eV) = 10
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Reagent
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W11 SN 1 o ,,/4/1

1108238
ID: LOMPFHXS 0C013

Exp: 8217722 Prpd: GCL
1802-Perfiuonohexanesutfo

i —————— e — —
[ e —— p— A—

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/ml (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)
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Revislor#:3, Revised 2015-03-24 Page 157 of 606

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
§519-822-2436 + Fax: §19-822-2849 + info@well-labs.com

MPFHxS0217 (1 of 4)
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 compeound 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 avallable 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,
SFCIUVIMSIMS, x-ray crystallography, and melting point. [sotopic purities of mass-labelled compounds are also confirmed using

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

OMOG ITY:
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
Iot 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 homogenelty 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, u (¥}, of a value y and the uncertainty of the independent paramsters

X,, X,,...x, Oon which it depends is:
ur (y(xl El .\'2 !"‘xn )) = Zu(y’xi)z
u =1

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

The Individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

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

T | VA :
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 er 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 2001 by SAI Global,

ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Beard (ANAB; AR-1523).
P

592
7 CALA

AZCREDITED
~ = :

WEFERENCE MATEIWAL
FRODUL B

**For additional information or assistance concerning this or any other products from Wellington Laboratories !ne.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1:

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

LEC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS

Chromatoegraphic Conditions
Column: Acquity UPLC BER Shield RP,,

1.7 ym, 2.1 x 100 mm
Mobile phase: Gradient

Start: 50% (80:20 MeCH:ACN) / 50% H,0
(both with 10 mM NH_,OAc buffer)

Time: 10 min

Flow; 300 pk/min

Ramp to 90% organic over 8 min and hold for 1 min
before returning to inltlal conditions in 0.5 min.

MS$ Parameters
Experiment: Full Scan {226 - 850 amu}

Source: Electrospray {negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 50.00

Cone Gas Flow (I/hr) = 60
Desolvation Gas Flow (Ifhr) = 750

Formit:27, Issusd 2004-11-10
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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 pl/min
Formit:27, issued 2004-11-10 MPFHxS0217 {4 of 4)
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1106307
\D: LCMPFNA_00013

Exp: a2 Prpd: CCL
13(:5-Perﬂuomonano\c ach

WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
UCT E: MPFNA LOT NUMBER: MPFNAQ916
COMPOUND: Perfluoro-n-[1,2,3,4,5-"C Jnonanoic acid
STRUCTURE; AS #: Not available
F F o
NAVANVEVEN
N TN N e o
/ \ / \ / N /\
F F F
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: >99%"C
LAST TESTEDS trwaaryyyn 09/30/2016 (1,2,3,4,5-°C,)
Y D 1 (mmiddiyyyy) 09/30/2021

RECOMMENDED ST GE: 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 NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: f%;, Date: _10/11/2016

” B.G. SHittim {mmidehyyy]

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-284% - info@weli-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 regicnal regulations. Safety Data Sheets (SDSs} are avallable upon request.

YNTHESI RACTE T H ‘
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confimed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystaliography, and melting point. |sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HO E
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and lts
solubility In a given diluent is taken into consideration. Duplicate solutions of a new preduct 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 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 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 uncartainty, u{y), of a value y and the uncertainty of the independent parameters

X, X,...X, on which it depends is:
u (y(x, %, X)) = 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 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 sclution preparation are
reqularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability In its composltion 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.

Libvil v Y:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform te 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 SAl Gilobal,
ISONEC 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).

"

ap %{‘.
2"t CALA alas

R
PEFERCNCE MATERIAL
PRONS, A

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our wehsite at www.well-labs com or contact us directly at info@well-labs.com**
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Eiqure 1: MPFNA; LC/MS Data (TIC and Mass Spectrum)
30sept2016_MPFNA_001 30-Sep-2016 10:31:05
MPFNA0916 25 ug/mi Scan ES-
_ TIC
100 1.04e8
a.?__.
0- - Time
1.00 1.50  2.00 2560 300 350 400 450 500 650 600 650 7.00
30sept2016_MPFNA_001 293 (4.927) 30-Sep-2016 10:31:05
MPFNADS16 25 ug/ml Scan ES-
100- 468 1.90e6
P
. 423
467 | 989
0- miz
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
dition r Fi i
LC: Waters Acqulty 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) = 2.00
{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. Desolvation Gas Flow (hr) = 750
Time: 10 min
Flow: 300 plmin
Revivonss3, Revsed 2016.03-24 Page 164 of 606 MPPNARTE R v




Eigure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions)
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2.80 3.0 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60
10 PFOA [CaF1502 —  [C/Fysl 413 > 369
196
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2.80 3.00 3.20 340 3.60 3.80 4.00 420 4.40 4.60
10 PFHpA [C;F130.17 —  [CgFysl 363> 319
243
&
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
PFOS [CoF4780;" —  [FSO,T 499 > 99
100 i , i . 81.3
©
- Time
2.80 3.00 3.20 3.40 3.80 3.80 4.00 4.20 4.40 4.60
i fol ur
Injection; Direct loop injection MS Parameters
10 wl {500 ng/ml MPFNA)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% {80:20 MeQH:ACN) / 20% H,Q Collisicn Energy (eV) = 11
{both with 10 mM NH,OAc buifer)
Flow: 300 plmin
Formit:27, lssued 2004-11-10 MPFNADSHE (4 of 4)
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Reagent

LCMPFOA 00017



HARORTEEL R Pl e

1106032

ID: LCMPFOA_00017
Exp: 1917722 Prpd: SKY
13C4-Perfiuorcactancic ac

/V L 1‘FNGTOI"\T CERTIFICATE OF ANALYSIS

RATORIES DOCUMENTATION
PRODUCT CODE: MPFOA LOT NUMBER; MPFOA1017
COMPOUND: Perfluoro-n-[1,2,3,4-"C Joctanolc acid
STRUCTURE; CAS #: Not available
0
\/ \/ \/ I

1
RN NP \3/30\

/\ /\ /\ /\

MOLECULAR FORMULA; "C,“C,HF 0, MOLECULAR WEIGHT, 418.04
CONCENTRATION: 50 £ 2,5 ug/ml ENT(S): Methano!

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: tmmcaymy) 10/17/2017 (1.2,3,4-°C,)
EXPIRY DATE: (v 10/17/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

bo 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

?.z {mimiddiyyyyy
B.G. Chittim, General Manager G

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

Form#:27, lssusd 2004-11-10
Revigontt:4, Rewvised 2017-03-06 Page 167 of 606




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 gualified 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-abelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homegeneity 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/MS8, 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 uncerfainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equlpment.

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,....%, on which it depends is: ,. R
u,(y(xl,xz,...xn))= Zu(yaxa)
i=l

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

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

TRACEABILITY:
All referance standard solutions 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 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 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

onon renbima hacle

ITE 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.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
s% 0, {é
v ¢ CALA ANAB

ACCREDCTLD
- et .

= |
SFFEREN"F BATERUAL
POLICER

**For additional information or assistance concemning this or any other preducts from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@waell-Jabs com™

Formi#:27, issued 2004-11-10 MPFOA1BMT (2 of 4)
Ravisionit4, Revised 2017-03-06 rev0
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Figure 1; MPFOA; LC/MS Data (TIC and Mass Spectrum)

17oct2017_MPFOA_001 17-0¢t-2017 15:34:15
MPFOA1017 25 ug/ml Scan ES-
_ TIC
el 4.8967
=
O~ 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
170ct2017_MPFOA_001 195 (3.279) 17-Oct-2017 15:34:15
MPFOA1017 25 ug/ml Scan ES-
100+ 417 7.05e5
ae_
372
418
0- mfz
240 260 280 300 320 340 360 380 400 420 440 460
Conditions for Figure 1:
LC: Waters Acqulty Ultra Performance LC
Ms: Micromass Quattro micro AP| MS
Chromatographic Conditions 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,QAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {/hr) = 100
before retumning to initlal conditions In 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
R R o Page 169 of 606 RN




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

170¢t2017_MPFOA_003 17-0ct-2017  16:52:07
MPFOA1017 500 ng/m|
10 MPFOA [3C412CF1s0,l —  [BC%CF ) 4173"322;
*
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5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

10 M2PFOA [3C,12CF, 0, —  [1BC,V2C.F,q 415>%?

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

10 PFOA [CF1s0n —  [CoFysl 413>ggg

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

10 PFOS [CsF ;S0 —  [FSO, 499> 90

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

0 PFNA [CoF 70, —  [CoFyrl 483 > 419
255

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

10 13C4-PFHpA [13C;12CF 30, —  [PC,2C,Fy) 366 > 321
893

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

1 PEHNA IC.F..0.1" —  [C.F..\ 3683 > 319
0 150
‘
“ ‘A ‘A‘A‘ " ’ “A‘ ‘ ™M h Time
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
Co, i
Injection: Direct lcop 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,OAg buffer)

Flow: 300 ul/min
Form#:27, Issued 2004-11-10 MPFOA1C17 (4 of 4)
Revisiori:4, Revised 2017-03-06 rovd
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Reagent

LCMPFOS 00025



LTI NNRAR R ¢ elld e

1106029

Y LGMPFOS_D0025
Exp: 104 7/22 Prpd: SKV
13C4-Perfluorooctanesulfo

o

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

\ / \ / x / 1 SO;,‘N:!+

/\/\/\w/\s
" /\ /\ /\ /\

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)
Revision#:4, Revised 2017-03-06 Page 172 of 606 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 andfor quantificatlon 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. Al procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and ¢lothing should be worn at all times. Waste should
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

NTHE C C 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, 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 seolution 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. Duplicate solutions of a new preduct 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 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 homogenelty 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 uncertalnty, 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
eguation;

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

X,, X,...X, 0N which it depends is: " Z
4 (P %0, )) = [ 3 (0, 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 confldence 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 extenal 1ISQ/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.

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:

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 H
This product was produced using a Quality Management System registered to the latest versions of 1SO 8001 by SAl Global,
ISQ/IEC 17025 by the Canadian Assoclation for Laboratary Accreditation Inc. (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
428, it
LE r. CALA f?.-GREDITEb
b s
**For additional information or assistance cancemning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at Info@weill-labs. com**
Form#:27, Issuad 2004-11-10 MPFOS1017 (2 of 4)
Ravision#:4, Revised 2017-03-06 rev0
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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 174 of 606 BRI
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)

170ct2017_MPFOS_002 17-Oct-2017 16:19:07
MPFGS1017 500 ng/ml
MPFOS 13¢,12C,F,;S0,]" — [FSO,I 503 > 99
10 [7C4"“C4F1780;] [FSO,4 o A
®
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232
s
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
100+ PFOS [C4F 750, — [FSO,] 499 >1 gg
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFOSI [CgF1780," — [CgFq7) 483 > 419
100 104
=]
o
0.20 0.40 0.860 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
o 13¢,-PFHpS ['3C,'2C,F,580,1° — [FSO,I 452 > 99
560
pe)
o =N o AN o LAY 0 W4 ., - o _ A - o
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFOA [CgF450,1" — [C4F 5] 413 > 369
1007 119
iyl
,l‘h. ‘ ) ‘ Time
0.20 0.40 0.8 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
Conditions for Figure 2:
injection: Direct {oop Injection MS Parameters
10 ! {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 ul/min
Fornt27, lssuad 2004-11-10 MPFOS1017 {4 of 4)
Revisior#:4, Revised 2017-03-06 revd
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Reagent

LCMPFUdA 00014



1106187

ID: LCMPFUdA_00014
Exp: 4122724 Prpa: oL
13C2-Perfluomoundecanoic
: - W i— . W

VVEL LIN GTON CERTIFICATE OF ANALYSIS

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

VNV

F/\/\/\/\/\S/\

AN /\ AN /\ /\

OH

MOLECULAR FORMULA; °C,"CHF,,0, MOLECULAR WEIGHT, = 566.08

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

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

LAST TESTED: imwduyyy 11/22/2016 (1.2-°C)

EX DATE: (mwvetyysy) 1112212021

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.

o 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 PFUJA (~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: m Date:

” B.G. Ehittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2848 + info@well-labs.com
MPFUGAT116 (1 of 4)

Forrmi#:27, lssued 2004-11-10
Revision#:3, Revisad 2015-03-24 Page 177 of 606 i
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TENDED 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 unnacessary 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.

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 taechniques, 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 and/or LC/MS/MS.

HO EN H
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigques (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, |.C/MS/MS and/or SFC/UV/IMS/MS.
The telative 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 homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions In the storage containers.

UNCERTAINTY:
The maximum combined relativa 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,, X,,...X_ on which it depends is:
w (), %y 0, ) = #Zu(y,x,)’
1=l

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £+5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysls 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 external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/cr 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
internationai interlaboratory studies has also been established.

EXP D PERIOD 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.

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

) GE T
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 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
7

<" CALA

ACCRAEDITED
E -

REFEARNCE MATER"AL.
PRODULT A

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

please visit our website at www.well-lahs.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
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22nov2016_MPFUdA_002 281 (4.725) 22-Nov-2016 15:46:07
MPFUdA1116 25 ug/mt Scan ES-
100~ 565 1.07e6
E.Q_
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 179 of 606 AL




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

22nov2016_MPFUdA_003 22-Nov-2016 16:46:28
MPFUdA1116 500 ng/ml
. . 565> 520
10 MPFUdA [13c212c9|=21oz] —  ['3C12C4F,,] 8 61ed
=
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
. . 564 > 519
10 [1-13C,]PFUdA [3C12C,4F 101" — [CqoF 4] 1 08e3
B~
L B L I L L LA L IS Al LS RS UL R RS AR LR AN EAS
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 1.80 2.00
10 PFUdA [C11F2400" — [CyoFal’ 963 > g;g
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 PFDoA [C12F230,1" —  {CqqFpsl 613> ?g?f
¥
0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
10 PFDA [CigF4900" — [GgF gl 513 > 469
95.4
)
O
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 PFOA [CaF450,]" — [C4F sl 413 > 3?3
ES
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
. . 400 = aa
PFOS [CyF17904] 137
Time
0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
on or F|
Injection: Direct loop injection MS ters
10 pl {500 ng/ml MPFUdA}
Collislon Gas (mbar) = 3.46e-3
Mobile phase: Isocratic 80% (80:20 MeOH.ACN) / 20% H,O Collision Energy (eV) = 11
{both with 10 mM NH,CAc buffer)
Flow: 300 ukmin
Form#:27, lssued 2004-11-10 MPFUJA1116 (4 of 4)
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Reagent

LCN-EtFOSA-M 00005



-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, FFR F FR F F F H
VARVERVARYA TV
F TN TN N TN\
/N /N /N Cafl
F FF FF FF F
MOLECULAR FORMULA; ¢, H,F,NOS MOLECULAR WEIGHT,  527.20
CONCENTRATION; 50 + 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

Form#:27, issusd 2004-11-10 NEtFOSAO516M (1 of 4)
Revision#:3, Revised 2015-03-24 Page 182 of 606 revd



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/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 exercised to prevent unnecessary human contact or ingestion. All procedures should be carriad
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 raquest.

SY ESIS RACTERIZATION:
Whaere possible, all of our products are synthasized using single-product unambiguous routes. They are then characterized, and
their structures and purities conflrmed, 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. Isotoplc 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 homogenslty using a variety of techniques (as stated above) and is
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 additlon of an appropriate internal standard, they are comparad by GC/MS, LC/MSIMS and/or SFC/UV/MS/MS.
The relative responsa factors of the analyte of interast 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 confirrhs the homogeneity of the crystaliine material as
well as the stability and homogeneity of the solutions in the storage containers.

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

The combined relative standard uncertainty, v (v), of a valug y and the uncertainty of the independent parameters

X, XX, 00 which it depends Is:
u (V(x, 2.0, )) e \/—Z—”TL:;
i=l

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

RACE TY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external waights. 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.

PIRY DATE / PERIOD 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 a routine basis.

D R 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.

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

)

22, é
> L CALA ANAB

ACCHEBITE D
“*

— -
REFEATHCE WATEMAL
PRSI,

**For additional information or assistance concerning this or any other praducts from Wellington Laberatories Inc.,

please visit our webslte at www.well-labs .com or contact us directly at info@well-labs.com**
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Fiaure 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
-aa_
r-4-—r——Tr—T—rr T e e e 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-
526 5.20e6
100+
3
] 527
v
169 219 s
c ""f“l""lr"_'—l'1"'l"'l'l'—'_r'l""I""I"k"l"r’er‘l'I""I""l"'rT‘T"' WL M L UV L
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
nditi r re 1:
Le: Waters Acquity Ultra Performance LC
MS; ‘Micromass Quattro micro APl MS
i M$ Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment; Full Scan (150 - 850 amu}
Mobiie phase: Gradient Source: Electrospray (negative)
Start: 46% H,0 / 55% (80:20 MeQH:ACN) Capillary Voltage (kV)} = 2.50
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic qver 7.5 min and hold for 1.5 Cone Gas Fiow (I/hr) = 50
min before returning to initial conditions in 0.5 min, Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pi/min

Formik 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 [C4gH5F17NO,8]" — [C,4F,I" 526 > 169
] 5.08e5
4
=
07 llIllll](lIl,llfllII1_f|llIIII]_[llI[II'T'llIillrlllIIII\I\IIII‘l_l'll|lIIl]III!IIlil1II|III1I
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
100+ FOSA [CgHF 4NO,S]" — [NO,ST 498 > 78
4 473
-aQ_
c Illl—llllllllIlIIIIIllIII"I_|1[|I‘III‘I—I'IIIIIIIIlllllIl]lIIV_I_|_|'.iIIIlI‘IIIIIII!II|III‘|III[|I1_I_I—|
5.00 5.20 5.40 5.60 5.80 6.00 6.20 8.40 6.60 6.80
10 PFOS [C4F ;80,1 — [FSO,] 499 > 99
01 - 167
o
0 Illrrllll'llrl[llllllllIll(ll'lIIITT‘IIIIIIlrlllISIIl'lllIIIIII[lIT‘I_I"IIIlIII"IIlIIlIIII'1‘I_I_5_‘
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
PFOA [CgF 150, — [C4Fysl 413 > 369
100+
| 296
o
0 ||il|||i||l||||1—|—||||.||||"r||||||||||l|||||l|||‘|—1—t||||\|rr|\|n|1|,lL|l||||I|||‘r1TW|l||.‘ﬁ"l"|‘]T.|me
5.00 5.20 5.40 5.60 £.80 6.00 6.20 6.40 6.60 6.80
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml N-EtFOSA-M) :
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isccratic 80% (80:20 MeOH:ACN) / 20% H,C Collision Energy (eV) =30
{both with 10 mM NH,OAc buffer)
Flow: 300 wl/min
Form#:27, Issued 2004-11-10 NEtFOSAD516M (4 of 4)
Revision#:3, Revised 2015-03.24 revl)
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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,
\/ \/ \/ \/ /.

e N e NP
/\ /\ /\ /\ CHZ00H

MOLECULAR FORMULA: C,H,F,NO,8 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)
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i DED USE:
The preducts prepared by Wellington Laboratories Inc. are for laboratory use only. This certlfied reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chamical 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 fo prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functloning fume hood and suitable gloves, aye protection, and clothing should he worn at all fimes. 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 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 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 abave) and its
solubility in 2 given diluent is taken into consideration. Dupllcate solutlons 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/for SFC/UVMS/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 crystalling 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_0n which it depends is:
(P00, )) = Jzu(,v,-\‘,)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 factor of 2 and a level of confidence of 95%) is stated on the Certiflcate 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 additien, 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 ara ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPI 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.

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

UALI NAGEMENT: .
This product was produced using a Quallty 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 1226}, and I1SO GUIDE 34 by ANSI-ASQ!
National Accreditation Board (ANAB; AR-1523).

S CALA arfan

4 o £
AEFLAENEE MATERIAL
BRI, B

**For additional 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-4abs.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
NEtFOSAAD916 25 ug/ml Scan ES-
100+ ' TIC
} 9.89e7
®
- 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-Sep-2016  12:32:04
NEtFOSAA0916 25 ug/ml Scan ES-
100- 584 1.14e6
BQ._
| 483
] 419 585
526 p;
484 ‘ 586
G I} t ( 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

Form#:27, Issued 2004-11-10
Revislont:3, Revised 2015-03-24

Page 189 of 606

NEtFOSAADB16 (3 of 4)
rev(}



Figure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

NEtFOSAAQ916 500 ng/ml

10 N-EtFOSAA

%

N-EtFOSA*

3.80 4.00 4.20 4.40 4.60
N-MaFOSAA

.;.ll ILA‘

3.80 4.00 420 440 4.60

3.80 400 = 420 440 @ 480
FOSA

. AV AT A
3.80 4.00 4.20 4.40 4.60

380 400 4.20 4.40 4.60

30sept2016_NEtFOSAA_D02 30-Sep-2016 15:25:38

3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60

4.80 5.00 5.20 5.40 5.60

[C4HgF1sNO,SI — [CyF T 570 > 419
125
‘LLI kl“ LLL i
4.80 5.00 5.20 5.40 5.60 5.80 6.00
[CyoH3F4aNGC,S]” — [C4HF;NO,ST 556 > 408
a0
4.80 5.00 5.20 5.40 5.6 5.80 6.00
[CgF(780,]" — [FSO,I 499 > 99
225
4.80° 5.00 5.20 540 - 560 . 5.80 6.00
[CeHF,NO,8] — [NQ,ST 498 > 78!
427
A & k!
4.80 5.00 5.20 5.40 5.60 5.80 6.00
[CgF 150, — [C,F sl 413> 369
| 415
AN : r Time
4.80 5.00 5.20 5.40 5.60 5.80 6.00

584 > 419
3.57e4

5.80 6.00

526 > 169
1.42e3

5.80 6.00

Note: N-EtFOSA is formed by fragmentation of N-EtFOSAA.

Cond]tions for Figure 2;

Injection: Direct loop injection
10 l (500 ng/ml N-EtFOSAA)

Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,O
{both with 10 mM NH,OAc buffer}

Flow: 300 plmin

MS Parameters

Collision Gas (mbar) = 3.43e-3
Collision Energy (eV) = 20

Formil:27, Issued 2004-11-10
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Reagent
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRORUCT CODE: N-MeFOSA-M LOT NUMBER; NMeFCSAQ516M
COMPOUND: N-methylperfiuoro-1-octanesulfonamide
STRUCTURE: CAS #: 31508-32-8

\ F,

CHa

/ / \/ \/ on’
AN N TN N TN
/\ /\ /\ /\

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
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INTENDED USE;

The preducts prepa}ed by Wellington Laboratories Ine. are for laboratory use only. This cedified 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 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 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.

HESIS 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/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MSIMS.

HO Y:
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 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 relatlve rasponse factors of the analyta of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared ¢ alder lots in the same manner, which further confirms the homogensity of the crystalline material as
well as the stabllity and homogeneity of the sclutions in the storage containers.

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

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

X, X,4...x on which it depends is:
, (_y;(.\cl,xz,..‘x")) = Zu(y,x, )
il

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration s verified pricr 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 certaln products, traceability to
infernational 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 uncpened ampoule. Monitoring for any degradation or change in soncentration of the listed anatyte(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 praduced using a Quality Management System registered to the latest versions of [SO 9001 by SAl Global,
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).

{7
7 P CALA ANAB
. % AGCCREDBEITED
) TR

**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@we|-labs.com**

Formit:27, Issued 2004-11-10 NMaFOSADS16M {2 of 4)
revl
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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

Formit:27, Issuod 2004-11-10
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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
NMeFOSAG516M 500 ng/ml
100~ N-MeFOSA [C4H;F ZNO,8]" — [C4F,T 512> 169
] 4.01e5
o
G IlllillllllIll‘l(|1—|—|Ill|IIl_frlllllll‘llllllllllll'llII]I'llIlIII])l||l|ll|l|lll|‘llll|lrlll
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
100+ FOSA [CgHF4NO,S]" — [NO,S] 498 > 78
1 914
=i
IIIII"I_I_I’IIIIIII'_I_|7l]II‘lrfl'lllIIl[IlIIIIIIIIlIIIIlIllIIIIIllllll—l_rlIIIIIl_rTrilllll‘l—I_l'rlll
1.40 1.60 1.80 - 2.00 2.20 240 - 2.60 2.80 3.00 3.20
100~ PFOS [CaF7S04]" — [FSO,) 499 > 99
] 209
E MMWWW
0 Illfrfllllllﬁrflll'pll_rIIIIII'I‘I'I5IIlII|Illllllll[I'lll'll?ll'llllll'll lIlIlll'l'll‘l‘l'lll“
140 1.60 1.80 2.00 2.20 240 2,60 2.80 3.00 3.20
§
IIIIII‘I_FT Illlll_rTilllllrl'l|l|IIIIrlIll'llll‘llli'lllllllll IllIl_l'lll||II\—|"IIII|III‘I—III|i|T'me
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 ame
10 pl (500 ng/ml N-MeFOSA-M)
Collision Gas (mbar) = 3.548-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,C Collision Energy {eV} = 30
{both with 10 mM NH_OAc buffer)
Flow: 300 plfmin
Formi:27, Issued 2004-11-10 NMeFOSAO516M (4 of 4)
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Reagent
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WELLIINGTON  CERTIFICATE OF ANALYSIS
B RIES DOCUMENTATION

PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAAQ0916
COMPOUND: N-methyiperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2355-31-9

F. F F F R F F F CHy

N/ \/ N/ \/ /

MOLECULAR FORMULA; C,H.F,NOS MOLECULAR WEIGHT:  571.21

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

CHEMICAL PURITY: >98%

LASY TESTEDR; tneweowmm 10/12/2016

EXPI ¢ (riditpyny) 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 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: _10/25/2016

~B.G enfitm i

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

Farmit:27, lasued 2004-11-10

NMeFOSAAQG1E (1 of 4)
Revision#,3, Revised 2016-03-24 Page 197 of 606 reve




INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certlfied reference material (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 procedures should he 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.

sy 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 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 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/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 comparad to older lots in the same manner, which further confirms the homogenaeity of the crystalline material as
well as the stability and homogeneity of the solutlons In the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is calcuiated using the following
aduation:

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 (Px XX, ) = ,"Zu(y,x,)z
=]

1" o2
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inta account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum comblined 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 sach
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 ¢ertain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE [ PERIOD OF VALIDITY:
Ongoing stability studies of thls product have demonstrated stability in its composition and concentration, until the specified expiry
dats, in the unopened ampoule. Monitoring for any degradation or changse in concentration of the listed analyte(s) is performed

on a routine basis.

IMIT A TY: )
At the time of shipment, all products are warranted to be frée of defects in material and workmanship and to ¢conform to the stated
technical and purlty specifications.

Ly A NT.
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 I1ISO GUIDE 34 by ANSI-ASCQ
National Accreditation Board (ANAB; AR-1523).

ed2, " gt

» “ CALA ANAB
. ACCHEODITED

o

**For additional Information 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**

Form#.:27, 1ssued 2004-11-10 NMaFOSAAGD16 (2 of 4)
Ravisiondt:3, Ravised 2015-03-24 rev0
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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
Form#27, lssusd 2004-11-1G NMeFDSAANS18 {3 of 4}
revl
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Figure 2: N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

12oct2016_NMeFOSAA_001 12-Oct-2016 15:44:10
NMeFOSAAD916 500 ng/mil
10 N-MeFOSAA [C 4H5F 4, NO ST —— [CgFyq]° 570 > 419
4.22e4
=
0Illlllllll[lllllllll[lllIIII'I['IIJI)IIlrfllll'lIIl_ff'lllllI1_rTlIIllll‘l_l"llIlllll_l_rT]lllillllll—rlll‘
1.40 1.60 1.80 2.00 2.20 2.40 2.80 2.80 3.00 3.20
N-MeFOSA* [CgH4F,;NO,SI — [C4F,T 512 > 169
10
2.61e3
0I"'"‘I""l""l""i""l""1‘"'I""I""I"'r]""l"'Tl""I""T""I""I""I"*"T“"I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
N-EtFOSAA [C43HF17NO,S]" — [CqF 45" '584 > 419
10
68.6
S
U “ALH MA .nh
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 FOSAA [CygH;F(sNO,S]" — [CyHF ;NO,S] 556 > 498
) 92.0
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2,80 3.00 3.20
PFOS [CgF17S051" — [FSQ,I" 498 > 99
10
820
1.40 1.80 1.80 2.00 2.20 2.40 2.6 2.80 3.00 3.20
FOSA [CeHF7NO,ST" [NO,ST 498> 78
10
125
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 PFOA [CgF 50,1 — [C;Fy5) 413 > 369
371
5
: Time
1.40 1.60 1.80 2.00 2.20 2.40 2.60 - 2.80 3.00 3.20
*Note: N-MeFOSA is formed by in-sourece fragmentation.
Condltjons for Fiaure 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) / 20% H,O Collision Energy {eV) = 20
{both with 10 mM NH,OAc buffer)
Flow: 300 ulfmin
Form#:27, lssued 2004-11-10 NMeFOSAADS1G (4 of 4)
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Reagent
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WELLIINGTON  CERTIFICATE OF ANALYSIS
B RIES DOCUMENTATION

PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAAQ0916
COMPOUND: N-methyiperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2355-31-9

F. F F F R F F F CHy

N/ \/ N/ \/ /

MOLECULAR FORMULA; C,H.F,NOS MOLECULAR WEIGHT:  571.21

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

CHEMICAL PURITY: >98%

LASY TESTEDR; tneweowmm 10/12/2016

EXPI ¢ (riditpyny) 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 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: _10/25/2016

~B.G enfitm i

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

Farmit:27, lasued 2004-11-10

NMeFOSAAQG1E (1 of 4)
Revision#,3, Revised 2016-03-24 Page 202 of 606 reve




INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certlfied reference material (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 procedures should he 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.

sy 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 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 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/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 comparad to older lots in the same manner, which further confirms the homogenaeity of the crystalline material as
well as the stability and homogeneity of the solutlons In the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is calcuiated using the following
aduation:

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 (Px XX, ) = ,"Zu(y,x,)z
=]

1" o2
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inta account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum comblined 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 sach
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 ¢ertain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE [ PERIOD OF VALIDITY:
Ongoing stability studies of thls product have demonstrated stability in its composition and concentration, until the specified expiry
dats, in the unopened ampoule. Monitoring for any degradation or changse in concentration of the listed analyte(s) is performed

on a routine basis.

IMIT A TY: )
At the time of shipment, all products are warranted to be frée of defects in material and workmanship and to ¢conform to the stated
technical and purlty specifications.

Ly A NT.
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 I1ISO GUIDE 34 by ANSI-ASCQ
National Accreditation Board (ANAB; AR-1523).

ed2, " gt

» “ CALA ANAB
. ACCHEODITED

o

**For additional Information 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**
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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
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~ 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
Form#27, lssusd 2004-11-1G NMeFDSAANS18 {3 of 4}
revl

Revision#: 3, Revised 2015-03-24

Page 204 of 606



Figure 2: N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

12oct2016_NMeFOSAA_001 12-Oct-2016 15:44:10
NMeFOSAAD916 500 ng/mil
10 N-MeFOSAA [C 4H5F 4, NO ST —— [CgFyq]° 570 > 419
4.22e4
=
0Illlllllll[lllllllll[lllIIII'I['IIJI)IIlrfllll'lIIl_ff'lllllI1_rTlIIllll‘l_l"llIlllll_l_rT]lllillllll—rlll‘
1.40 1.60 1.80 2.00 2.20 2.40 2.80 2.80 3.00 3.20
N-MeFOSA* [CgH4F,;NO,SI — [C4F,T 512 > 169
10
2.61e3
0I"'"‘I""l""l""i""l""1‘"'I""I""I"'r]""l"'Tl""I""T""I""I""I"*"T“"I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
N-EtFOSAA [C43HF17NO,S]" — [CqF 45" '584 > 419
10
68.6
S
U “ALH MA .nh
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 FOSAA [CygH;F(sNO,S]" — [CyHF ;NO,S] 556 > 498
) 92.0
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2,80 3.00 3.20
PFOS [CgF17S051" — [FSQ,I" 498 > 99
10
820
1.40 1.80 1.80 2.00 2.20 2.40 2.6 2.80 3.00 3.20
FOSA [CeHF7NO,ST" [NO,ST 498> 78
10
125
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 PFOA [CgF 50,1 — [C;Fy5) 413 > 369
371
5
: Time
1.40 1.60 1.80 2.00 2.20 2.40 2.60 - 2.80 3.00 3.20
*Note: N-MeFOSA is formed by in-sourece fragmentation.
Condltjons for Fiaure 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) / 20% H,O Collision Energy {eV) = 20
{both with 10 mM NH,OAc buffer)
Flow: 300 ulfmin
Form#:27, lssued 2004-11-10 NMeFOSAADS1G (4 of 4)
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Reagent
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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: ooy 09/13/2017
LAST TESTED: (mmwddsyy) 09/15/2017
EXPIRY DATE: (mmuadryy) 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
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| E:
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 carried
out in a well-functicning 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.

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 a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotople purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each soluticn 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 crystafline material as well as the stability and homogeneity of the solutions in the storage containers. n order
to maintain the integrity of the assigned valus(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, X,..x, on which it depends Is: 5 .
ur:(y(xlixl:'"xn))= Zu(}‘,x,-)'
=i

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

The individual uncentainties taken into account include those associated with weights {calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximurn combined percent refative 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 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 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 studles 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.

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.

AL AGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISQ/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226), and SO GUIDE 34 by ANSI-ASG
Natlonal Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laborataries Inc.,

please visit our website at www.weli-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(:egr;"t“r;tlon Assll,ge:r:ent
in Figure 1
Perfluoro-n-butanoic acld PFBA 2000 A
Perfluoro-n-pentanoic acid PFPeA 2000 B
Perfluore-n-hexanoic acid PFHxA 2000 E
Perfluoro-n-heptanoic acid PFHpA 2000 G
Perfluore-n-octanoic acid PFOA 2000 K
Perflucro-n-nonancic 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 PFTDA 2000 Y
Perfluoro-n-tetradecanoic acid PFTeDA 2000 z
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/ml) Peak
Compound Abbreviation s the as the Asslgnment
salt anion 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,80,K* 81.1 81.1
CF,CF,CF,CF,CFS0,K*
2 Potassium 1-trifftuoromethylperfluoropentanesulfonate** ez Z(I:F 3 2.9
3
. . CF,CF,CF O, K+
3 | Potassium 2-trifluoromethylperflucropentanesulfonate 2 Z?CECFZS 3 1.4
3
-t
4 | Potassium 3-trifluoromethylperfluoropentanesulfonate CFach?FCFZCFQSOC‘ K 5.0
CF,
18.9
-t
5 | Potassium 4-trifluoromethylperflucropentanesulfonate CFa?FCFZCcmFzs% K 8.9
CFy
fFs
6 | Potassium 3,3-di(trifluoromethyljperflucrobutanesulfonate CF3C|)CFZCF2803‘K* 0.2
CF,
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- b
i) di(trifluoromethyl)perfluorohexanesulfonate CF"?FCFCFZCFL’CFZSO" K D
CF,
§ro
Potassium 3,5- e+
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)
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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)

15s¢pt2017_PFAC24PAR_005 15-Sep-2017  16:00:29
PFAC24PAR0917
10 213> 169
PFBA [C,F,0," — [CF,T" 5.00e4
(=)
0 LI I T 1 17 rl T T 1 I T 1 171 [ rTrrr l L [ LI : LENLELENL I LI | LI I LI I LI l T TF ] LELLEL I LI
2.00 4.00 6.00 8.60 10.00 12.00 14.00
10 263 > 218
% PFPeA [C5Fy0,]" — [C4Fol" 4.59e4
g
0= A N D W A A A L AL UL L UL LN SELNL AL UL N
2.00 4.00 6.00 8.00 10.00 12.00 14,00
10 299 > 99
o fl\ L-PFBS [C4FgSO5I" — [FSO,I" 2.20e4
e S WL L L B L B B L LS B WL LI By WS R
2.00 4.00 6.00 8.00 10.00 12.00 14,0
0 327 > 307
% 4:2FTS  [CgH,FgSO; — [CgHyFgSO,T 1.70e4
-
C LN N B | I LI B e I T T T I T T T I LA 2 § r‘l SLANEL I b § I LI I T T TF I LI | LI | LI ' LELLE I LI ' LI I LI
2.00 4.00 6.00 8.00 10.00 12.00 14.00
10 313> 269
% PFHxA [CeF1105" — [CsFyal” 5.36e4
Cll"I""1ﬁ‘rrl"'r"l"''I""I""!"''I""I""I""I""I""""I"
2.00 4.00 6.00 8.00 10.00 12.00 14.00
10 349 > 99
L-PFPeS [CsF4180, — [FSO4T 2.94e4
)
C L L | Ll I B { LR l L I LB | LI i § [ T I LI I ) i LI} | TTIr 17T | T 1 11 I T rrr | l_l"l‘!_l LI | l‘l_I‘I’
2.00 4.00 6.00 8.00 10.00 12.00 14.00
363 > 319
i i ) 5.2404
- PFHpA [G,F130," — [CgFy3l
c""I"‘.'I""I""I'"'I""l"'‘I""I"—"'I""i""l""l""l"""
2,00 4.00 6.00 8.00 10.00 12.00 14.00
. 399 > 80
. l PFHXSK  [CgF1380, — [SO,I 3.7904
O LB l_l"l T T T°F I L] L | LI | YT ] LB L | LB | L) | HELELEL | L L 5 L L l LI I B r [ I B ) 'l LI | LI
2.00 4.00 6.00 8.00 10.00 12.00 14.00
427 > 407
10 : ' 1.30e4
6:2FTS  [CgH,F(3S0,° — [CgH,aF;,50,] -
0 L I L I Linik Al sl | LI I | I'{ LML D 1 ' LI § I Ll B I 4 I Ty | L ] | LI l LI B | T | LA B B ) m—aTT | L Time
2,00 4.00 6.00 8.00 10.00 12.00 14.00
Formi#:13, iasued 2004-11-10 Page 213 of 606 PFAG24PARDBI7 Gr:fvg)

Revision#;4, Revised 2017-03-06



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)
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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
Rovieort, Risad 2017.03-05 Page 215 of 606 e S



Page 216 of 606



Reagent

LCPFBA 00007



O Rl S/

S

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 LISE:
The products prepared by Wellington Laboratories Inc. are for 1aboratory use only1 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.

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.

T A ON:
Where possible, all of our preducts 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/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques {as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalfine material as
well as the stability and homogeneity of the solutions in the storage containers.

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

The combined relative standard uncertainty, © {y), of a value y and the uncertainty of the Independent parameters

X, XX, on which it depends is:
e (Y085 %y, ) = 3 2 (3,
i=}

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

The Iindividual uncertainties taken into account include those assoclated with weights (calibration of the balance) and volumes
(calibration of the volumetric glasswara). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 956%) is stated on the Certificate of Analysls for all of our products.

JRACEABILITY: _
All reference standard solutions ars traceabls 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 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.

T IDITY:
Ongoaing stability studies of this product have demonstrated stability in its composition and concentration, until the specified axpiry
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 RANTY:

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 producad 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 1SO 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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Flgure 1: PFBA; LC/MS Data {TIC and Mass Spectrum)
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nditiong for Fi :
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
- MS.P I
Column; Acquity UPLC BEH Shield RP,
1.7 gm, 2.1 x 100 mm Experiment: Full Scan (160 - 850 amu)
Mcbile 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 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 Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

Formi:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24

Page 220 of 606 PFBAQ518 (3 of




Figure 2: PFBA; LC/MSIMS Data (Selected MRM Transitions)
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Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFBA)
] Collision Gas {mbar) = 3.62e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) = 10
(both with 10 mM NH,OAg buffer)

Flow: 300 pimin
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R e B i Pt butanesonate Ksa . SeEImeC o
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
CT CODE: L-PFBS LOT NUMBER: LPFBS0316
COMPOUND: Potassium perfluoro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3
F F R F
VA A
AN
F G C
/N /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 pyg/ml {PFBS anion)
CHEMICAL PURITY: >08%
LAST TESTED: (mvaiyyy) 03/15/2016
EXPIRY DATE: (mmiayyyy 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: 519-822-284% - info@well-labs.com

Forrmi#:27, Issued 2004-11-10 LPFBS0316 (1 of 4)
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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.

D .

This product should oniy 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 national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNT :
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 puritles of mass-labelled compounds ars 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 crystaliine
iot 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 solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity 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 {y}, of a value y and the uncertainty of the independent parameters

X,, X,....X, oh which it depends is:
U (Ylx %y, )} = szu(y. %)’
=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 valumetric 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.

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

regularly tested by an external PSO/EC 17025 accredited calibration company. In addition, their callbration 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 fo NIST. For certain products, traceability to

International interlaboratory studies has also been established.

IDITY:;
Ongaing stabliity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte{s) is performed

on a routine basis.

IMITED Y:
At the time of shipment, all products are warranted to be free of defects in materfal and workmanship and to conform to the stated

technical and purity specifications,

UALITY GEMENT;

This product was produéed using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISONEC 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).

. f
R 1
.o A .
L} * ACCREDITEDR
LR Taa g
L e LY ] HEFERENCE MATERIAL
HHOLG LR

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

please visit our website at wwy weil-labs.com or contact us directly at info@weil-labs.com**

LPFBS0316 (2 of 4)
revd

Formik27, issued 2004-11-10
Revision#:3, Revised 2015-03-24 Page 224 of 606



' Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Flgure 1:
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographlc Conditions Param
Column: Acquity UPLC BEH Shield RP,,
1.7 4m, 2.1 x 100 mm Experiment: Full Scan {225 - 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) = 40.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (Vhr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plmin

Formik:27, Issued 2004-11-10 LPFBS0316 (3 of 4
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Figure 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2;
Injection: Direct loop injection MS Parameters
10 uf (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 plmin

LPFBS0316 {4 of 4)
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. 730620 730621
4 ﬁ é C I L.GPFDA_DQO06 ID: LCPFDRA_000D7
Exp:05/31/21 Prpd: SBC — Ew: 0591721 Prpd: SBC —
PF-r-decanalc acid PF-n-decanoic aci¢

VV ELLIN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDAO516
COMPOUND: Perflucro-n-decanoic acid
STRUCTURE: CAS #: 335-786-2

F, F F FFR FFR F 9
NNV
N TN N c c oH

MOLECULAR FORMULA: CHF, 0O, MOLECULAR WEIGHT: 51714.08

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

CHEMICAL PURITY: >88%

LAST TESTED: (mnvudyyy) 05/31/2016

EXPIRY DATE: (mmiadivwy 05/31/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
Contains ~ 0.2% of Perflugro-n-nananoic acid (PFNA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:_, Date: _(06/13/2016

~ B.G. Chittim Rt

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

Formi:27, tssusd 2004-11-10 PFOAD516 (1 of 4)
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E H
The products prepared by Wellington Labaratories Ine. are for laboratory use only. This certified reference materfal (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
chemicais. 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 Shests (SDSs) are avaliable upon request.

SYNTHESIS / CHARAGCTERIZATION;

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; - PP
—— "~ Prior to Solufion préparation, crystalline material is tested for homogenelty using a variety of technigues (as stated above) and its
solubliity in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalling

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 o older lots in the same manner, 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
eduation:

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

X, X, X, OD which it depends is: :
uc (y(x] :xz :"'xn )) = ,“Zﬂ(}‘,l‘i)z
i=1

where X is expressed 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 ail of our products.

I "
Al reference standard solutions are traceable to specific crystaifine lots. The microbalances used for solution preparation are
regularly tested by an external ISC/IEC 17025 accredited calibration company. In addifion, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Ciass A tolerance and has been
tested according to the appropriate ASTM procedures, which are uitimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has aiso been established.

Y I DITY:
Ongoling 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 iisted analyte(s) is performed

on a routine basis.

ITED W, N
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.

L N ENT:
This product was produced using a Quality Management System registered 1o the [atest versions of SO 9001 by SAl Global,
ISONEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

7t cALA afae

]

“ LR R e
Ay WL b A NENCE MATER
L PRODUCER e

**For additional Information or assistance concemning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs com or contact us directly at [nf li-labs.com**
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Eigure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)
31may201 6_PFDA_001 31-May-2016 13:43:26
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Conditlons for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hro hi 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 buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for Cone Gas Flow (I/hr) =
1.5 min hefore returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 plfmin
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PFDA; LC/MS/MS Data (Selected MRM Transitions)

Figure 2;
31may2016_PFDA_002 31-May-2016 _ 16:02:55
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Conditlons for Flgure 2:
Injection: Direct loop injection MS Parameters

Flow:

10 pl (500 ngiml PFDA)

{both with 10 mM NH,OAc buffer)

300 wl/min

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

Collisicn Gas (mbar) = 3.3%-3
Collision Energy (eV) = 13
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WELLI_I\:IGTE)N CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

ROD E: PFDA LOT NUMBER: PFDAD517
COMPOUND; Perfluoro-n-decanolc acid
STRUCTURE: CAS #: 335-76-2

F F R F F F F a

N/ N/ \/ |
NI e NP S Y e e I N
\

F FF FF FF FF F

MOLECULAR FORMULA: CHF .0, MOLECULAR WEIGHT: 514.08
NCE TION: 50 + 2.5 pg/ml LV A Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: immacyym 05/29/2017
EXPIRY DATE: (mmwasyym 05/29/2022

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 NaCOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.2% of perfluoro-n-nonanoic acid (PFNA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Cortified By: z@- Date: /2017
B.G. Chittim, Genaeral Marager mmicyyyy]

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 2004-71-10 PFDAQB1T (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.

H RDS:
This product should only be used by qualified personnel famifiar 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, eve 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 requast.

SYNT IS | 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 techniques, such as NMR, GC/MS, LC/MS/MS,
SFCMVIMS/MS, 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 sclution preparation, crystalline material is testad for homogeneity using a variety of techniques (as stated above) and its
solubility in a given difuent 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/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our refersnce standard solutions is calculated using the following
equation;

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

X, X,..X, on which it depends is: P R
, (V% %y00ex, ) = [ D (7, %))
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 volumnetric 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 1ISO/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 DATE / PER|OD 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. Monitaring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the tima 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 Al EMENT:
This product was produced using a Quality Management Systam registered to the latest versions of SO 9001 by SAl Global,
ISG/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 150 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
A
&

ST CALA ANAB

L 3 AGCRRDITED

FEFF N T MATERIAL
PROUUCER

**For additional inforrmation or assistance concerning this or any other products from Wallington 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: PFDA; LC/MS Data (TIC and Mass Spectrum)
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PFDAC517 25 ug/ml Scan ES-
- TIC
100 6.50e7
B.?__
O T T T T T T T T T e T T e e e e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
29may2017_PFDA_002 216 (3.632) 29-May-2017 17:09:16
PFDAG517 25 ug/ml Scan ES-
100+ 513 8.47e5
ag_
] 514
. 469
AR L AR L U LAl L) L Ay Al U A L) LA A R S M MR R e M2
240 260 280 300 320 340 380 380 400 420 440 460 480 500 520 540 560
|Sondltions for Fiaure 1:
'LS.: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Copditions MS Parameters
| Column: Acquity UPLC BEH Shield RP,,
1.7 im, 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 90% organic over 7 min and hold for Cone Gas Flow (l/hr} = 50
1.5 min before returning to initial conditions in 0.5 min. Desolvatlon Gas Flow (I/hr) = 750
Time; 10 min
Flow: 300 pifmin
127, I 04-11-10 FDAOS
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Fiqure 2; PFDA; LC/MS/MS Data {Selected MRM Transitions)

29may2017_PFDA_003 29-May-2017 17:28:38
PFDAO0517 500 ng/ml )
10 PFDA [C1oF 102" — [CgF gl 513 > 469
1.88e5
&
LA I ILALELILEY I AL R LALRLEL I AL LI L RS I BRI AL I L UL
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
10 PFNA [CqF170,1" — [CgFyq] 463 > 419
477
°O
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 1.80
10 PFDoA [C12F230,1" — [CqqFasl” 613 > 569
214
[-)
LA LA LU NS NN LN LU LU LR LR L AL LA AL ULELBLALEN LR AL BLAL AR LA AL B |
0.20 0.40 0.60 0.80 1.00 1.20 1440 1.60 1.80
0 PFUdA [C14F21051" — [CygFzqI 563 > 519
195
®
e UL S U RS IS B IUMLE I LS WL LS IS IS LA LR LA
0.20 0.40 0.60 0.80 1.00 1.20 1440 1.60 1.80
PFOS [CgF17805° — [FSO,) 499 > 99
10 358
e I UL R A S LS R RS R RS L LA IS SRS RS AR R
0.20 0.40 0.60 .80 1.00 1.20 140 1.60 1.80
o PFOA [CeF 1505 — [CFygl 413 > 369
307
&
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
0 PFHpA [C7F430,1" — [CgF 45l 363 > 319
144
2
OIIIItllllll‘l_IlIIIII’IIlllllIIrl"!ll'llIIIIIIIlllllllllI1IIII1lIIIIIIIIIIIlII|ll|l]ll|'|llll|Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Conditlons for Figure 2;
Injection: Direct loop Injection mete
10 pl (500 ngfml PFDA)
Collision Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 13
(both with 10 mM NH,CAc buffer)
Flow: 300 p¥min
Form#:27, Issued 2004-11-10 PFDADS17 {4 of 4}
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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

/\/\/\/\/\/\

/\ /\ /\ /\ /\ /\ 2l

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

Forrmit27, lssuad 2604-11-10 PFDOAOS18 (1 of 4)
Revisiont:3, Revised 2015-03-24 Page 238 of 606 revd




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 chemital compound it contains.

D .
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 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-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. Isotopi¢ purities of mass-labelied tompounds are also confirmed using
HRGC/HRMS and/for 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 interna! standard, they are compared by GC/MS, LC/MS/MS and/or SFCUVIMS/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 homogenesity of the solutions in the storage containers.

NCE 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,..%, on which it depends is:
(X, 3.0, ) = ]‘ Zu(.,"': '\-f)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 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 oh 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 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 appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE ! PERIOD QF VALIDITY:
Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, untii 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.

U Y MAN MENT:
This product was produced using a Quality Management Systam 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 ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

gl

“ CALA adan

k] ACCREBITED

ot
f

RCFERENCS MATEAIAL
FRODUL A

**For additional information or assistance éoncerning 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:. 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

Formit.27, Issued 2004-11-10
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Fiqure 2: PFDoA; LC/MS/MS Data (Seiected MRM Transitions)

3imay2016_PFDoA_002 31-May-2016 16:20:50
PFDoA0516 500 ng/mi
10 PFDoA [CoF330,]7 — [Cy4F33l" 613 > 569
1.71eb5
8
0,lllllllllilllll‘lllllIlllllllllllllllllllllllllil!|||lII—IIIIIIIIIIrr‘lIIIIIIll_l'llllll"llllllflillm
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
2H-Perfluoro-n-dodecanoic acid [C) HF ;505" — [CyFaql" 595 > 531
10 324
2
IUARAR R RN AR RS RS U R LA RS R UL R R SN RRARS AR AR AN LR g
520 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
Perfluoro-2-dodecenoic acid [CioFi0a" — [CyyFp) 575 > 531
10 160
GIlrf[l‘lll[lll‘rlllllll|r1ll||||l|TT[||’l'l|r1[||||||lr|l|||||||"f—r|ll1IlllTI[]l'Ill|TI||||I\||r'V|
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
) PFTIDA [CisFps0a" — [CooFasl” ST
1 167
Bs‘ :
Illl?.l"'Illllll'llllllllr'l"l'|||l||l,||IIIII‘l'lllllli]]llll‘l_l_'—l|||||l]_|_|—|'|||||III|I1]TI|IIIII|[|I
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
- PFUdA [C11F2105" —=  [CyoFpyl” 563 > 519
201
5
L R A R L B LS AN UL RS NS LS UL Rl LS RS LS RAR RS LA R
5.2 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
10 PFDA [CipF 190" — [CoFyol 513 > 469
- 209
2
Iﬁlllllll'l_r‘lllllilil_‘_'_’]lllIIIIIII||l1i|TTTI|’||I|"TII||J\I‘1_FT'I||l|||_|_|—||1||'i||lI|l1ll|||Il|bllr1
5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
- PFOA [CeF1sCal" — [C4F sl 413 > 369
246
0'lllllﬁr[llll‘lI]_r—[1Ii|||'|_|_|_|I||l‘Ilj_frllrll‘lﬁr’illlll|1_|_|—Ill||I|l_‘_l—l]lll-‘_ll_ﬁ—r[|||'||IIIIIIT|]||m
520 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
o PFOS [CsF17S051° — [FSO,) 439 > 99
216
=
IWfllllll'l_'_fllllllll_l_rlllllll|j_r1|||||||“_'7,|I‘J||1‘||||||||1j||||IIIIflTIIIIIIJl||||||||||‘||[\||’Time

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20

Conditiens for Figufe 2;
Injection: Direct loop injection amete|
10 yl (500 ng/ml PFDoA)
Mobile phase: isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Caollislon Gas {mbar) = 3.39e-3
{both with 10°'mM NH,OAc buffer) Collisicn Energy (eV) = 13
Flow: 300 pl/min
Form#27, Issued 2004-11-10 PFDoAO516 (4 of 4)
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CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE: PFDoA
COMBOUND: Perfluoro-n-dodecanoic acid

STRUCTURE:

LOT NUMBER: PFDoA0517

CAS #: 307-55-1

FFFFFFFFFFﬁ

N/ \/ \/ N/ \/

F
R T

NN NN A
F FF F F FF F F F

ECULAR F ; CHF,.0, MOLECULAR WEIGHT: 614.10
CONCENTRATION; 50 + 2.5 pg/mi SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >88%
RAST TESTED: mmuaywy) 05/29/2017
EXPIRY DATE; immwoaywy) 05/29/2022
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 converslon of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

% Date: _05/30/2017

Certified By:
B.G. Chittim, General Manager (mmieilyyyy)

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

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste 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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Flgure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum)

29may2017_PFDoA_001 29-May-2017  16:58:17
PFDoAOS17 25 ug/mt Scan ES-
i TIC
U H 1.078

O e e e e e e e Time
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5. 50 6.00
29may2017_PFDoA_001 294 (4.944) 29-May-2017  16:58:17
PFDoAQ517 25 ug/ml Scan ES-
oo 613 1.70e6
B
i 569
] 614
G llllllllllll B LA LN S N DL L =T T LER BRI LI LR B B m.’z

225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

LC: Waters Acquity Ultra Performance LG

MS: Micromass Quattre micro APl MS

Chromatographic Cond|tions MS Parameters

Column: Acquity UPLC BEH Shleld RP
1.7 ym, 2,1 x 10G 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) = 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 (l/hr) = 750
Time: 10 min

Flow: 300 pmin

Formit:27, lssued 2004-11-10 PFDOAGS17 (3 of 4)
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Eigure 2; PFDoA; LC/MS/MS Data (Selected MRM Transitions)

29may2017_PFDoA_002 29-May-2017 17:35:33
PFDcA0517 500 ng/mi
2.42e5
=
GIIIiI!lll'-lTlllllIII!!'Ii"'lll'1|I1_i_|]||ll=IIIIIIII|[||l|IIIIIIIIllIIlIlIIIIIIIllIIIlIII
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2H-Perﬂu0r0-n-d0decan0ic acid [C12HF2202]' — [c."Fz1]- 595 b 531
10 233
&
0Illl]Tl‘lIIIIllllllIlllllIIII'II‘lllllI'IIIIII|'|!llIlllillIITI'II."II[IIIlllllllllll]llll)
0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Perfluoro-2-dodecenoic acid [C1oF2105° — [CyyFpql” 575 > 531
10 458
Be .
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PFTrDA [C3F250," — [CyoFu5)" 663 > 619
10 214
*
0lllllllllllll’l[(lIIIIllIT"IIIIIIIIIlIIIllll'll|||IjlIIIIIII'IIJIIIIll_lllllll]lllllllll"lllll
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
0 PFUdA [C41F210," — [CyoFayl 563 > 519
396
52
I|IIIlIII|IIIlllll_l_rl_flilIlllllIII|Il|'||||llIIllllIIl[lll||£Illl!|Illlllllll!ll—l—l"l1|||lll
0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80
10 PFDA [CyoF1902)" — [CgFyql 513 > 469
224
&
Gl'lll'lIIIIIIIIIIl(l'lllllIIIIIIIIIIIIIIIIIT1I|[(I|]III'IIIl]IllllIlIlIITYIIIIIFIIIII;‘I_I_lT'
0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80
0 PFOA [CeF150," — [C7FysT 413 > 369
282
(.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
10 PFOS [CBF”SOa]' — [FSO3]' 499 > 99
162
0fllII[III]IIII|lll_l'l'|l|llllll|IIII]'IIIIIIIIIlIIIIIIIIlIIlll'l_T‘llIlilllII‘IllTT‘IIlIIjIIIIITime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Conditions for Fiqure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDoA)
Collision Gas {mbar) = 3.38e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,O Collision Energy (eV} = 13
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/imin
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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 INE ATION:

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
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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 gualified perscnnel 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-unctioning 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 avallable upon request.

0
Where possible, ail 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 crystallography, and melting point. Isctopic purities of mass-labslled compounds are alse confirmed using
HRGC/HRMS and/for LC/MS/MS.

HOMOGENEITY: .
Prior to solution preparation, crystalline material is tested for homogensity 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 and/for SFC/UV/IMB/MS,
The relative response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

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

The combined relative standard uncertainty, 1 (y), of a value y and the uncertainty of the independent parameters

X, X,.:.%, 0N which it depends Is:
U (X, Xy X, )} = 1’Zu(y,x,.)’
=l

1! zr‘
where X is expressed as a relative standard uncertainty of the individual parameter.

The indlvidual uncertainties taken into account Inctude 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.

JRACEABILITY;
All reference standard solutlons are traceable to specific crystalline lots. The micrebalances 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 lo NIST. For certain products, traceability to
international interlaboratory studies has also been established,

0D OF Di
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitering for any degradation or change in cancentration 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 varsions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and 1SO GUIDE 34 by ANSI-ASG
National Accreditation Board {ANAB; AR-1523).
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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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Figure 1: L-PFDS; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ulira Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphic Conditlons M$ 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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Figure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Fiaure 2:

Injection: Direct loop injection 8 Par
10 ul {500 ng/ml L-PFDS)
Collision Gas (mbar) = 3.70e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 50
(beth with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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C: Rhsin, Sof

WELLINGTON

LABORATORIES

CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE: PFHpA LOT NUMBER: PFHpA1218
COMPOUND: Perflucro-n-heptanoic acld
STRUCTURE: CAS # 375-85-9
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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

Store ampoule in a cool, dark place

RECOMMENDED STORAGE:

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

7228

Certified By: -
~ B.G. ehittim

Date: _

immiddlyyyy)

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 quantification of the specific chemical compound it contains.

ARDS:
This product should only be used by qualified personnel famitiar 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 glovaes, 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.

S RA |

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purlties confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
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.

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
lot and, after the addition of an appropriate internat standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New sciution 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.

UN INTY:
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, X,..x, on which it depends is:
L]
uxm%%wa»=JZanﬁ
Il

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
covarage 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 exteral ISO/IEC 17025 accredited calibration company. In addition, their cafibration is verified pricr 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 preducts, traceability to
international interlaboratory studies has also been established.

A o] l
Ongolng 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 routing 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 S'ystem registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation In¢. {CALA; A 1228), and SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this of 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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Figyre 1; PFHpA; LLC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LG
MS: Micromass Quattre micro APl MS
Chromatographl¢ Cond|tions S Parameters
Column; Acguity UPLC BEH Shield RP,
1.7 im, 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,O Capiilary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage {V) = 15.00
Ramp to 890% organic over 7.5 min and hold for Cone Gas Flow (I/hr) = 50
1.5 min before retuming to Inltlal conditions in 0.5 min, Desalvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin
Forrit:27, issued 2004-11-10 PFHpAT1216 (3 of 4
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct ioop injection Paramete

10 yl (500 ng/ml PFHpA)

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 mM NH,OAc buffer)

Flow: 300 plimin

Collision Gas {mbar) = 3.50e-3
Collision Energy (eV) = 11
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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

AVARVARVS
\/ \ /\/ \/
AN ANANAN

S04 Na*

MOLECULAR FORMULA: CF,.SO,Na MOLECULAR WEIGHT: 472.10

CONCENTRATION: 50.0 £ 2.5 pg/mi {Na salt) SOLVENT(S): Methanol
47.6 + 2.4 pg/ml (PFHpS anion)

CHEMICAL PURITY: >98%

LAST TESTED: tnmeamy 09/01/2017

EXPIRY DATE: inmiddyym 09/01/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.2% of L-PFHxS (C,F SO ,Na) and ~ 0.1% of L-PFOS (C,F SO Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date:

B.G. Chittim, aeneral Manager

(mm/dedinyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 * Fax: 519-822-2849 - Info@well-labs.com
LPFHpS0B17 {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.

RDS:

This product should cnly be used by qualified personnel familiar with ite 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 furme 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 possibie, 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. Isctopic purities of mass-labelled compounds are alse confirmed using
HRGC/HRMS and/or LC/MS/MS.

O ENEITY:

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 & 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 sclution 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 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 referance 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 R
u (y(x, %p5%,)) = Z“(Jﬁ’ﬁ)
i=1

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM pracedures, which are ultimately traceabls to NIST. For certain
products, traceability to international interdaboratory studies has alse been established.

EXPI|RY 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.

L ED R TY:
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 SO 8001 by SAl Giobal,
ISC/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation inc, (CALA; A 1226}, and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or asslstance 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-PFHpS; LC/MS Data (TIC and Mass Spectrum)
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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
RV, Revisad 2017.0008 Page 260 of 606 LPPHPSOBIT @ o



Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions)
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onditi ure 2;
Injection: Direct loop injection MS Parameters
10 wl (500 ng/ml L-PFHpS)
Collision Gas (mbar) = 3.35e-3
Moblle phase: Jsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 356
(both with 10 mM NH,OAG buffer)
Flow: 300 plimin
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JLEL™ CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
D DE: PFHxA LOT NUMBER; PFHxA1215
COMPOUND: Perfluoro-n-hexanoic acid )
TRUC TURE: CAS #: 307-24-4
NSNS

PO O /C

c @ c” on
F/ \F F/ \F F/ \F

MOLECULAR FORMULA; CHF. 0O, 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
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INTENDED USE;
The products preparad by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as & 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 naticnal 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 characterized, and
thelr structures and purlties confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/IMSIMS,
SFCAUVIMS/MS, x-ray crystallography, and melting peint. 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 conslderation. Duplicate solutions of a new preduct 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 contalners.

NCERTAINTY:
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:
L
1 (WX, %y, ) = JZu(.v.xf)z
=]

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

The Individual uncerainties taken into account include those assoclated with weights (calibration of the 'balance) and volumes
{calibration of the volumetric glassware}. An expanded maximumn combined petcent 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 ail of our products.

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceable sxternal 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 astablished.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability In Its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} is performed
on a routine basis.

LIMITED WARRANTY:

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

QUALITY MANAGEMENT: _
This product was produced using a Quality Management System registered to the latest verstons of 1ISC 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).
= ¢
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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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Flgure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum)
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| 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
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Fiqure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions)
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