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The test results in this report relate only to the samples in this report and meet all requirements of NELAC, with any
exceptions noted. Pursuant to NELAP, this report shall not be reproduced except in full, without the written approval of
the laboratory. All questions regarding this report should be directed to the TestAmerica Denver Project Manager.

The Lab Certification ID# is 4025.

Reporting limits are adjusted for sample size used, dilutions and moisture content if applicable.

TestAmerica Laboratories, Inc.
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Definitions/Glossary

Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Qualifiers

LCMS

Qualifier Qualifier Description

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

M Manual integrated compound.

u Undetected at the Limit of Detection.

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

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

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

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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CASE NARRATIVE
Client: Earth Toxics, Inc.
Project: Ensafe-NWS-Earle, NJ PFCs Potable Water
Report Number: 320-17947-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

Sample Receipt
The samples were received on 3/26/2016 10:40 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 1.4°C. No anomalies were encountered during sample receipt.

Perfluorinated Hydrocarbons (PFCs)

Samples PWSF1_0316 (320-17947-1), PWSF1D_0316 (320-17947-2), POSTF1_0316 (320-17947-3), PWSB2_0316 (320-17947-4) and
POSTB2_0316 (320-17947-5) were analyzed for Perfluorinated Hydrocarbons (PFC) in accordance with WS-LC-0025. The samples were
prepared on 03/31/2016 and analyzed on 04/01/2016.

Reporting limits and method detection limits have been adjusted accordingly for the initial volumes extracted.

Perfluoroheptanoic acid (PFHpA) and Perfluorohexanesulfonic acid (PFHxS) were detected in method blank MB 320-104930/1-A at levels
that were less than one half the reporting limits; therefore, corrective action was deemed unnecessary. The values should be considered
estimates, and have been flagged “J” in accordance with the DOD QSM.

The level 1 standard from the ICAL (ICV 320-105273/11) is used to evaluate the tune criteria. The instrument mass windows are set at +/
-0.5 amu. Detection of the analyte serves as verification that the assigned mass is within +/-0.5 amu of the true value, which meets the
DOD tune criterion.

No other analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client: Earth Toxics, Inc

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Detection Summary

TestAmerica Job ID: 320-17947-1

Client Sample ID: PWSF1_0316

Lab Sample ID: 320-17947-1

Analyte Result Qualifier LoQ LOD DL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic 1.5 J 2.2 1.8 0.81 ng/L 1 WS-LC-0025 Total/NA
acid (PFBS)

Perfluoroheptanoic acid 20 J 2.2 1.8 0.71 ng/L 1 WS-LC-0025 Total/NA
(PFHpA)

Perfluorohexanesulfonic 1.9 J 2.2 1.8 0.77 ng/L 1 WS-LC-0025 Total/NA
acid (PFHxS)

Perfluorononanoic acid 1.0 JM 2.2 1.8 0.58 ng/L 1 WS-LC-0025 Total/NA
(PFNA)

Perfluorooctanesulfonic 1.8 J 3.5 2.7 1.1 ng/L 1 WS-LC-0025 Total/NA
acid (PFOS)

Perfluorooctanoic acid 3.1 2.2 1.8 0.66 ng/L 1 WS-LC-0025 Total/NA

| (PFOA)

Client Sample ID: PWSF1D_0316 Lab Sample ID: 320-17947-2
Analyte Result Qualifier LOQ LOD DL Unit Dil Fac D Method Prep Type
Perfluorohexanesulfonic 1.2 J 2.2 1.8 0.78 ng/L 1 WS-LC-0025 Total/NA
acid (PFHxS)

Client Sample ID: POSTF1_0316 Lab Sample ID: 320-17947-3
Analyte Result Qualifier LoQ LOD DL Unit Dil Fac D Method Prep Type
Perfluorohexanesulfonic 1.1 J 2.2 1.8 0.78 ng/L 1 WS-LC-0025 Total/NA
acid (PFHxS)

Client Sample ID: PWSB2_0316 Lab Sample ID: 320-17947-4

[ No Detections.

Client Sample ID: POSTB2_0316 Lab Sample ID: 320-17947-5
Analyte Result Qualifier LOQ LOD DL Unit Dil Fac D Method Prep Type
Perfluorohexanesulfonic 0.99 J 2.2 1.8 0.77 ng/L 1 WS-LC-0025 Total/NA

acid (PFHxS)

This Detection Summary does not include radiochemical test results.

Page 6 of 461
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Client Sample Results
Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Client Sample ID: PWSF1_0316
Date Collected: 03/24/16 11:41
Date Received: 03/26/16 10:40

Lab Sample ID: 320-17947-1
Matrix: Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ LOD DL Unit D  Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 15 J 22 1.8 0.81 ng/L ~ 04/01/16 21:13 1
Perfluoroheptanoic acid (PFHpA) 20 J 2.2 1.8 0.71 ng/L 04/01/16 21:13 1
Perfluorohexanesulfonic acid 19 J 22 1.8 0.77 ng/L 04/01/16 21:13 1
(PFHxS)

Perfluorononanoic acid (PFNA) 1.0 JM 2.2 1.8 0.58 ng/L 04/01/16 21:13 1
Perfluorooctanesulfonic acid (PFOS) 18 J 3.5 2.7 1.1 ng/lL 04/01/16 21:13 1
Perfluorooctanoic acid (PFOA) 31 2.2 1.8 0.66 ng/L 04/01/16 21:13 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 103 25.150 03/31/16 06:13 04/01/16 21:13 1
13C4 PFOA 88 25.150 03/31/16 06:13 04/01/16 21:13 1
13C4 PFOS 105 25.150 03/31/16 06:13 04/01/16 21:13 1
13C4-PFHpA 91 25.150 03/31/16 06:13 04/01/16 21:13 1
13C5 PFNA 93 25.150 03/31/16 06:13 04/01/16 21:13 1
1802 PFHxS 114 25.150 03/31/16 06:13 04/01/16 21:13 1
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Client Sample Results
Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Client Sample ID: PWSF1D_0316
Date Collected: 03/24/16 11:41
Date Received: 03/26/16 10:40

TestAmerica Job ID: 320-17947-1

Lab Sample ID: 320-17947-2
Matrix: Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ LOD DL Unit D  Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 18 U 2.2 1.8 0.82 ng/L ~ 04/01/16 22:17 1
Perfluoroheptanoic acid (PFHpA) 18 U 22 1.8 0.71 ng/L 04/01/16 22:17 1
Perfluorohexanesulfonic acid 1.2 J 22 1.8 0.78 ng/L 04/01/16 22:17 1
(PFHxS)

Perfluorononanoic acid (PFNA) 1.8 U 2.2 1.8 0.58 ng/L 04/01/16 22:17 1
Perfluorooctanesulfonic acid (PFOS) 27 U 3.6 2.7 1.1 ng/L 04/01/16 22:17 1
Perfluorooctanoic acid (PFOA) 1.8 U 2.2 1.8 0.67 ng/L 04/01/16 22:17 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 77 25.150 03/31/16 06:13 04/01/16 22:17 1
13C4 PFOA 78 25.150 03/31/16 06:13 04/01/16 22:17 1
13C4 PFOS 77 25.150 03/31/16 06:13 04/01/16 22:17 1
13C4-PFHpA 84 25.150 03/31/16 06:13 04/01/16 22:17 1
13C5 PFNA 70 25.150 03/31/16 06:13 04/01/16 22:17 1
1802 PFHxS 75 25.150 03/31/16 06:13 04/01/16 22:17 1
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Client Sample Results
Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Client Sample ID: POSTF1_0316
Date Collected: 03/24/16 12:06
Date Received: 03/26/16 10:40

TestAmerica Job ID: 320-17947-1

Lab Sample ID: 320-17947-3
Matrix: Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ LOD DL Unit D  Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 18 U 2.2 1.8 0.82 ng/L ~ 04/01/16 22:38 1
Perfluoroheptanoic acid (PFHpA) 18 U 22 1.8 0.72 ng/L 04/01/16 22:38 1
Perfluorohexanesulfonic acid 11 J 22 1.8 0.78 ng/L 04/01/16 22:38 1
(PFHxS)

Perfluorononanoic acid (PFNA) 1.8 U 2.2 1.8 0.58 ng/L 04/01/16 22:38 1
Perfluorooctanesulfonic acid (PFOS) 27 U 3.6 2.7 1.1 ng/L 04/01/16 22:38 1
Perfluorooctanoic acid (PFOA) 1.8 U 2.2 1.8 0.67 ng/L 04/01/16 22:38 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 95 25.150 03/31/16 06:13 04/01/16 22:38 1
13C4 PFOA 80 25-150 03/31/16 06:13 04/01/16 22:38 1
13C4 PFOS 120 25-150 03/31/16 06:13 04/01/16 22:38 1
13C4-PFHpA 83 25.150 03/31/16 06:13 04/01/16 22:38 1
13C5 PFNA 59 25_150 03/31/16 06:13 04/01/16 22:38 1
1802 PFHxS 121 25.150 03/31/16 06:13 04/01/16 22:38 1
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Client Sample Results

Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

Client Sample ID: PWSB2_0316
Date Collected: 03/24/16 12:31
Date Received: 03/26/16 10:40

Lab Sample ID: 320-17947-4
Matrix: Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ LOD DL Unit D  Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 18 U 23 1.8 0.84 ng/L ~ 04/01/16 23:00 1
Perfluoroheptanoic acid (PFHpA) 18 U 23 1.8 0.74 ng/L 04/01/16 23:00 1
Perfluorohexanesulfonic acid (PFHxS) 1.8 U 2.3 1.8 0.80 ng/L 04/01/16 23:00 1
Perfluorononanoic acid (PFNA) 1.8 U 2.3 1.8 0.60 ng/L 04/01/16 23:00 1
Perfluorooctanesulfonic acid (PFOS) 28 U 3.7 2.8 1.2 ng/L 04/01/16 23:00 1
Perfluorooctanoic acid (PFOA) 18 U 23 1.8 0.69 ng/L 04/01/16 23:00 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 105 25-150 03/31/16 06:13 04/01/16 23:00 1
13C4 PFOA 96 25-150 03/31/16 06:13 04/01/16 23:00 1
13C4 PFOS 132 25-150 03/31/16 06:13 04/01/16 23:00 1
13C4-PFHpA 91 25-150 03/31/16 06:13 04/01/16 23:00 1
13C5 PFNA 79 25-150 03/31/16 06:13 04/01/16 23:00 1
1802 PFHxS 129 25-150 03/31/16 06:13 04/01/16 23:00 1
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Client Sample Results

Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

Client Sample ID: POSTB2_0316
Date Collected: 03/24/16 12:51

Lab Sample ID: 320-17947-5
Matrix: Water

Date Received: 03/26/16 10:40
7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ LOD DL Unit D  Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 18 U 2.2 1.8 0.82 ng/L ~ 04/01/16 23:21 1
Perfluoroheptanoic acid (PFHpA) 18 U 22 1.8 0.71 ng/L 04/01/16 23:21 1
Perfluorohexanesulfonic acid 099 J 22 1.8 0.77 ng/L 04/01/16 23:21 1
(PFHxS)

Perfluorononanoic acid (PFNA) 1.8 U 2.2 1.8 0.58 ng/L 04/01/16 23:21 1
Perfluorooctanesulfonic acid (PFOS) 27 U 3.6 2.7 1.1 ng/L 04/01/16 23:21 1
Perfluorooctanoic acid (PFOA) 1.8 U 2.2 1.8 0.67 ng/L 04/01/16 23:21 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 99 25.150 03/31/16 06:13 04/01/16 23:21 1
13C4 PFOA 89 25-150 03/31/16 06:13 04/01/16 23:21 1
13C4 PFOS 118 25.150 03/31/16 06:13 04/01/16 23:21 1
13C4-PFHpA 102 25.150 03/31/16 06:13 04/01/16 23:21 1
13C5 PFNA 67 25.150 03/31/16 06:13 04/01/16 23:21 1
1802 PFHxS 122 25.150 03/31/16 06:13 04/01/16 23:21 1
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Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Default Detection Limits

TestAmerica Job ID: 320-17947-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte LoQ DL  Units Method

Perfluorobutanesulfonic acid (PFBS) 25 0.92 ng/L WS-LC-0025
Perfluoroheptanoic acid (PFHpA) 25 0.80 ng/L WS-LC-0025
Perfluorohexanesulfonic acid (PFHxS) 25 0.87 ng/L WS-LC-0025
Perfluorononanoic acid (PFNA) 25 0.65 ng/L WS-LC-0025
Perfluorooctanesulfonic acid (PFOS) 4.0 1.3 ng/lL WS-LC-0025
Perfluorooctanoic acid (PFOA) 25 0.75 ng/L WS-LC-0025
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Isotope Dilution Summary

Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C2 PFHx 3C4 PFO/ 3C4 PFO! 3C4-PFHp 3C5 PFN/ 302 PFHx

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150) (25-150)
320-17947-1 PWSF1_0316 103 88 105 91 93 114
320-17947-1 MS PWSF1_0316 91 83 110 95 69 118
320-17947-1 MSD PWSF1_0316 94 90 116 100 81 119
320-17947-2 PWSF1D_0316 77 78 77 84 70 75
320-17947-3 POSTF1_0316 95 80 120 83 59 121
320-17947-4 PWSB2_0316 105 96 132 91 79 129
320-17947-5 POSTB2_0316 99 89 118 102 67 122
LCS 320-104930/2-A Lab Control Sample 122 129 116 129 114 111
MB 320-104930/1-A Method Blank 131 142 125 124 120 125

Surrogate Legend

13C2 PFHxA = 13C2 PFHxA
13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS
13C4-PFHpA = 13C4-PFHpA
13C5 PFNA = 13C5 PFNA
1802 PFHxS = 1802 PFHxS

TestAmerica Sacramento
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QC Sample Results

Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

7Lab Sample ID: MB 320-104930/1-A

Matrix: Water
Analysis Batch: 105273

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 104930

Page 14 of 461

MB MB
Analyte Result Qualifier LoQ LOD DL Unit D Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 20 U 2.5 2.0 0.92 ng/L ~ 04/01/16 20:31 1
Perfluoroheptanoic acid (PFHpA) 0.954 J 25 2.0 0.80 ng/L 04/01/16 20:31 1
Perfluorohexanesulfonic acid (PFHxS) 113 J 25 2.0 0.87 ng/L 04/01/16 20:31 1
Perfluorononanoic acid (PFNA) 20 U 2.5 2.0 0.65 ng/L 04/01/16 20:31 1
Perfluorooctanesulfonic acid (PFOS) 30 U 4.0 3.0 1.3 ng/L 04/01/16 20:31 1
Perfluorooctanoic acid (PFOA) 20 U 2.5 2.0 0.75 ng/L 04/01/16 20:31 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 131 25_150 03/31/16 06:13 04/01/16 20:31 1
13C4 PFOA 142 25_150 03/31/16 06:13 04/01/16 20:31 1
13C4 PFOS 125 25_150 03/31/16 06:13 04/01/16 20:31 1
13C4-PFHpA 124 25_150 03/31/16 06:13 04/01/16 20:31 1
13C5 PFNA 120 25_150 03/31/16 06:13 04/01/16 20:31 1
1802 PFHxS 125 25_150 03/31/16 06:13 04/01/16 20:31 1
Lab Sample ID: LCS 320-104930/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105273 Prep Batch: 104930
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanesulfonic acid 35.4 32.5 ng/L N 92 50-150
(PFBS)
Perfluoroheptanoic acid (PFHpA) 40.0 371 ng/L 93 60 -140
Perfluorohexanesulfonic acid 37.8 35.0 ng/L 92 60 - 140
(PFHxS)
Perfluorononanoic acid (PFNA) 40.0 34.8 ng/L 87 60 - 140
Perfluorooctanesulfonic acid 38.2 33.8 ng/L 88 60-140
(PFOS)
Perfluorooctanoic acid (PFOA) 40.0 38.4 ng/L 96 60 - 140
LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C2 PFHxXA 122 25.150
13C4 PFOA 129 25.150
13C4 PFOS 116 25.150
13C4-PFHpA 129 25_150
13C5 PFNA 114 25_150
1802 PFHxS 111 25_150
Lab Sample ID: 320-17947-1 MS Client Sample ID: PWSF1_0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105273 Prep Batch: 104930

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorobutanesulfonic acid 15 J 311 27.5 ng/L N 84  50-150
(PFBS)
Perfluoroheptanoic acid (PFHpA) 20 J 35.2 30.5 ng/L 81 60-140
Perfluorohexanesulfonic acid 19 J 33.3 26.2 ng/L 73  60-140
(PFHxS)
Perfluorononanoic acid (PFNA) 1.0 JM 35.2 32.2 ng/L 89 60 -140

TestAmerica Sacramento



Client: Earth Toxics, Inc

QC Sample Results

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: 320-17947-1 MS
Matrix: Water
Analysis Batch: 105273

Client Sample ID: PWSF1_0316
Prep Type: Total/NA
Prep Batch: 104930

1802 PFHxS 119

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 1.8 J 33.6 29.1 ng/L N 81 60-140
(PFOS)
Perfluorooctanoic acid (PFOA) 3.1 35.2 34.1 ng/L 88 60-140

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C2 PFHxXA 91 25-150
13C4 PFOA 83 25_-150
13C4 PFOS 110 25_-150
13C4-PFHpA 95 25.150
13C5 PFNA 69 25.150
1802 PFHxS 118 25.150
Lab Sample ID: 320-17947-1 MSD Client Sample ID: PWSF1_0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105273 Prep Batch: 104930

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanesulfonic acid 15 J 31.8 26.6 ng/L B 79 50-150 4 30
(PFBS)
Perfluoroheptanoic acid (PFHpA) 20 J 36.0 34.0 ng/L 89 60 -140 11 30
Perfluorohexanesulfonic acid 19 J 34.0 29.1 ng/L 80 60-140 1 30
(PFHxS)
Perfluorononanoic acid (PFNA) 1.0 JM 36.0 35.8 ng/L 97 60 -140 10 30
Perfluorooctanesulfonic acid 1.8 J 34.4 315 ng/L 86  60-140 8 30
(PFOS)
Perfluorooctanoic acid (PFOA) 3.1 36.0 32.3 ng/L 81 60-140 5 30

MSD MSD
Isotope Dilution %Recovery Qualifier Limits
13C2 PFHXA 94 25_150
13C4 PFOA 90 25_150
13C4 PFOS 116 25_150
13C4-PFHpA 100 25.150
13C5 PFNA 81 25.150
25.150

TestAmerica Sacramento
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QC Association Summary
Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Page 16 of 461

LCMS

Prep Batch: 104930
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17947-1 PWSF1_0316 Total/NA Water 3535
320-17947-1 MS PWSF1_0316 Total/NA Water 3535
320-17947-1 MSD PWSF1_0316 Total/NA Water 3535
320-17947-2 PWSF1D_0316 Total/NA Water 3535
320-17947-3 POSTF1_0316 Total/NA Water 3535
320-17947-4 PWSB2_0316 Total/NA Water 3535
320-17947-5 POSTB2_0316 Total/NA Water 3535
LCS 320-104930/2-A Lab Control Sample Total/NA Water 3535
MB 320-104930/1-A Method Blank Total/NA Water 3535

Analysis Batch: 105273
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17947-1 PWSF1_0316 Total/NA Water WS-LC-0025 104930
320-17947-1 MS PWSF1_0316 Total/NA Water WS-LC-0025 104930
320-17947-1 MSD PWSF1_0316 Total/NA Water WS-LC-0025 104930
320-17947-2 PWSF1D_0316 Total/NA Water WS-LC-0025 104930
320-17947-3 POSTF1_0316 Total/NA Water WS-LC-0025 104930
320-17947-4 PWSB2_0316 Total/NA Water WS-LC-0025 104930
320-17947-5 POSTB2_0316 Total/NA Water WS-LC-0025 104930
LCS 320-104930/2-A Lab Control Sample Total/NA Water WS-LC-0025 104930
MB 320-104930/1-A Method Blank Total/NA Water WS-LC-0025 104930

TestAmerica Sacramento



Client: Earth Toxics, Inc

Lab Chronicle

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

Client Sample ID: PWSF1_0316
Date Collected: 03/24/16 11:41
Date Received: 03/26/16 10:40

Lab Sample ID: 320-17947-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 564.8 mL 1.00 mL 104930 03/31/16 06:13 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 564.8 mL 1.00 mL 105273 04/01/16 21:13 JRB TAL SAC
Instrument ID: A6
Client Sample ID: PWSF1D_0316 Lab Sample ID: 320-17947-2
Date Collected: 03/24/16 11:41 Matrix: Water
Date Received: 03/26/16 10:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 561.2 mL 1.00 mL 104930 03/31/16 06:13 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1  561.2mL 1.00 mL 105273 04/01/16 22:17 JRB TAL SAC
Instrument ID: A6
Client Sample ID: POSTF1_0316 Lab Sample ID: 320-17947-3
Date Collected: 03/24/16 12:06 Matrix: Water
Date Received: 03/26/16 10:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 559.6 mL 1.00 mL 104930 03/31/16 06:13 HJA TAL SAC
Total/NA Analysis ~ WS-LC-0025 1 559.6 mL 1.00 mL 105273 04/01/16 22:38 JRB TAL SAC
Instrument ID: A6
Client Sample ID: PWSB2_0316 Lab Sample ID: 320-17947-4
Date Collected: 03/24/16 12:31 Matrix: Water
Date Received: 03/26/16 10:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 544.1 mL 1.00 mL 104930 03/31/16 06:13 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 5441 mL 1.00 mL 105273 04/01/16 23:00 JRB TAL SAC
Instrument ID: A6
Client Sample ID: POSTB2_0316 Lab Sample ID: 320-17947-5
Date Collected: 03/24/16 12:51 Matrix: Water
Date Received: 03/26/16 10:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 561.8 mL 1.00 mL 104930 03/31/16 06:13 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 561.8mL 1.00 mL 105273 04/01/16 23:21 JRB TAL SAC

Instrument ID: A6

Laboratory References:

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

Client: Earth Toxics, Inc
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

TestAmerica Job ID: 320-17947-1

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

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2928-01 01-31-17
New Jersey NELAP 2 CA005 06-30-16

Laboratory: TestAmerica Denver
The certifications listed below are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2907.01 10-31-17
New Jersey NELAP 2 C0O004 06-30-16
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Method Summary
Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1

Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Method Method Description Protocol Laboratory
WS-LC-0025 Perfluorinated Hydrocarbons TAL SOP TAL SAC

Protocol References:
TAL SOP = TestAmerica Laboratories, Standard Operating Procedure

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

TestAmerica Sacramento
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Sample Summary

Client: Earth Toxics, Inc TestAmerica Job ID: 320-17947-1
Project/Site: Ensafe--NWS-Earle, NJ PFCs Potable Water

Lab Sample ID Client Sample ID Matrix Collected Received

320-17947-1 PWSF1_0316 Water 03/24/16 11:41 03/26/16 10:40
320-17947-2 PWSF1D_0316 Water 03/24/16 11:41 03/26/16 10:40
320-17947-3 POSTF1_0316 Water 03/24/16 12:06 03/26/16 10:40
320-17947-4 PWSB2_0316 Water 03/24/16 12:31 03/26/16 10:40
320-17947-5 POSTB2_0316 Water 03/24/16 12:51 03/26/16 10:40

TestAmerica Sacramento
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Lab Name: TestAmerica Sacramento

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-17947-1

Instrument ID: A6

Lab Sample ID: STD 320-105273/3 IC

Analysis Batch Number: 105273

Client Sample ID:

Date Analyzed: 04/01/16 17:20 Lab File ID: 01APR2016A6A 003.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanesulfonic Acid 10.24 | Assign Peak westendor | 04/04/16 09:02
(PFHPS) fc
Perfluorodecane Sulfonic acid 12.68 | Assign Peak westendor | 04/04/16 09:02
fc
Lab Sample ID: 320-17947-1 Client Sample ID: PWSF1l 0316
Date Analyzed: 04/01/16 21:13 Lab File ID: 01APR2016A6A 014.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorononanoic acid (PFNA) 11.18 | Missed Peak | barnettj [ 04/04/16 09:50

WS-LC-0025
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY

Job No.: 320-17947-1

SDG No.:

SUMMARY

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFCSU_00032 09/22/16|03/22/16 | Methanol, Lot Baker 10000 uL | LCM2PFHxXDA 00004 200 uL|13C2-PFHxDA 1 ug/mL
115491

LCM2PFTeDA 00004 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 uL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00006 200 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |[13C2 PFDoA 1 ug/mL
LCMPFHxA 00007 200 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00004 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00011 200 uL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL|13C2 PFUnA 1 ug/mL
.LCM2PFHxDA 00004 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
.LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM4PFHPA 00004 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpPA 50 ug/mL
.LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
.LCMBFOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
.LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
.LCMPFDA 00006 08/19/20 Wellington Laboratories, Lot MPFDAO0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00007 04/09/20 Wellington Laboratories, Lot MPFHxA(0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
.LCMPFNA 00004 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO01ll6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
.LCMPFOS 00011 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUdJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC-L1_00018 06/29/16|12/30/15 | MeOH/H20, Lot 90285 5 mL | LCMPFCSU 00024 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00040 25 ul | Perfluorobutyric acid 0.5 ng/mL
Perfluorobutanesulfonic acid 0.442 ng/mL

(PFBS)
Perfluorodecanoic acid 0.5 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-17947-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorododecanoic acid 0.5 ng/mL
Perfluorodecane Sulfonic acid 0.482 ng/mL
Perfluoroheptanoic acid 0.5 ng/mL

(PFHPA)
Perfluoroheptanesulfonic Acid 0.476 ng/mL
Perfluorohexanoic acid 0.5 ng/mL
Perfluorohexadecanoic acid 0.5 ng/mL
Perfluorohexanesulfonic acid 0.473 ng/mL

(PFHXS)
Perfluorononanoic acid (PFNA) 0.5 ng/mL
Perfluorooctanoic acid (PFOA) 0.5 ng/mL
Perfluorooctandecanoic acid 0.5 ng/mL
Perfluorooctanesulfonic acid 0.478 ng/mL

(PFOS)
Perfluorooctane Sulfonamide 0.5 ng/mL
Perfluoropentanoic acid 0.5 ng/mL
Perfluorotetradecanoic acid 0.5 ng/mL
Perfluorotridecanoic acid 0.5 ng/mL
Perfluoroundecanoic acid 0.5 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL | LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL

115491

LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoOA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPENA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDAO414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-17947-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFCSP_00040 06/30/16|12/30/15 | Methanol, Lot 090285 5 mL | LCPFCSP_00039 0.5 mL |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
..LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
(PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
...LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
...LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-17947-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L2_00019 06/29/16]01/08/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00024 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00040 50 ulL|Perfluorobutyric acid 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
Perfluorodecane Sulfonic acid 0.964 ng/mL
Perfluoroheptanoic acid 1 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
Perfluorohexanoic acid 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.946 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 1 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-17947-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctandecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 0.956 ng/mL

(PFOS)
Perfluorooctane Sulfonamide 1 ng/mL
Perfluoropentanoic acid 1 ng/mL
Perfluorotetradecanoic acid 1 ng/mL
Perfluorotridecanoic acid 1 ng/mL
Perfluoroundecanoic acid 1 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL

115491

LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA1214I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA(0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPEFNAQO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOAQ0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00040 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFCSP_00039 0.5 mL|Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL

(PFHpA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
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Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP 00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PEBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL |Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL
(PFHpPA)
LCPFHpSA 00001 0.1 mL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL|Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDAO613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA(0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHPA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA(0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDAO707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
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. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSAO0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
...LCPFUJA 00003 06/19/18 Wellington Laboratories, Lot PFUJAO0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L3_00016 06/29/16|12/30/15 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00024 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00040 250 ul | Perfluorobutyric acid 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)
Perfluorodecanoic acid 5 ng/mL
Perfluorododecanoic acid 5 ng/mL
Perfluorodecane Sulfonic acid 4.82 ng/mL
Perfluoroheptanoic acid 5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 4.76 ng/mL
Perfluorohexanoic acid 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.73 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctandecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.78 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 5 ng/mL
Perfluoropentanoic acid 5 ng/mL
Perfluorotetradecanoic acid 5 ng/mL
Perfluorotridecanoic acid 5 ng/mL
Perfluoroundecanoic acid 5 ng/mL
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL | LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491

LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCM5SPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoOA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPENA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDAO414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUJA 00005 10/31/19| Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00040 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFCSP_00039 0.5 mL|Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL

(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL

(PFHXS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL

(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
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Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP_00039 06/30/16|12/30/15 | Methanol, Lot 090285 5 mL|LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL |Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL|Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA(0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA(0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
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...LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUdJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L4_00017 06/29/16|12/30/15 |MeOH/H20, Lot 090285 5 mL|LCMPFCSU_00024 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 100 uL|Perfluorobutyric acid 20 ng/mL
Perfluorobutanesulfonic acid 17.68 ng/mL
(PFBS)
Perfluorodecanoic acid 20 ng/mL
Perfluorododecanoic acid 20 ng/mL
Perfluorodecane Sulfonic acid 19.28 ng/mL
Perfluoroheptanoic acid 20 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 19.04 ng/mL
Perfluorohexanoic acid 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 18.92 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 20 ng/mL
Perfluorooctanoic acid (PFOA) 20 ng/mL
Perfluorooctandecanoic acid 20 ng/mL
Perfluorooctanesulfonic acid 19.12 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 20 ng/mL
Perfluoropentanoic acid 20 ng/mL
Perfluorotetradecanoic acid 20 ng/mL
Perfluorotridecanoic acid 20 ng/mL
Perfluoroundecanoic acid 20 ng/mL
.LCMPFCSU_ 00024 06/29/16|12/29/15 | Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCMZ2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
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LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
..LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA0O414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0O714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL

(PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL

B (PFHPA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL

B (PFHxS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL

B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBAO0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL

(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA(0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
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.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL

(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL

(PFHXS)
..LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL

(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA0714T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJAO0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L5_00016 06/29/16|12/30/15 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00024 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 250 uL | Perfluorobutyric acid 50 ng/mL
Perfluorobutanesulfonic acid 44 .2 ng/mL

(PFBS)
Perfluorodecanoic acid 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
Perfluorodecane Sulfonic acid 48.2 ng/mL
Perfluoroheptanoic acid 50 ng/mL

(PFHpA)
Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 47.3 ng/mL

(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctandecanoic acid 50 ng/mL
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Perfluorooctanesulfonic acid 47.8 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
Perfluorotetradecanoic acid 50 ng/mL
Perfluorotridecanoic acid 50 ng/mL
Perfluoroundecanoic acid 50 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8BFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA1214T (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA(0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPEFNAQ0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOAQ0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00003 0.1 mL |Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
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LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
(PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(07141I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
..LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L6_00015 06/29/16|12/30/15 |MeOH/H20, Lot 090285 2 mL|LCMPFCSU_00024 100 uL | 13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL

Page 35 of 461




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-17947-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 400 uL|Perfluorobutyric acid 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL
(PFBS)
Perfluorodecanoic acid 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
Perfluorodecane Sulfonic acid 192.8 ng/mL
Perfluoroheptanoic acid 200 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 189.2 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 200 ng/mL
Perfluorooctanoic acid (PFOA) 200 ng/mL
Perfluorooctandecanoic acid 200 ng/mL
Perfluorooctanesulfonic acid 191.2 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 200 ng/mL
Perfluoropentanoic acid 200 ng/mL
Perfluorotetradecanoic acid 200 ng/mL
Perfluorotridecanoic acid 200 ng/mL
Perfluoroundecanoic acid 200 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA1214T (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA(0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
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. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHxS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBAO0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA(0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_ 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSAQ0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA(0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
.LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
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. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L7_00015 06/29/16|12/30/15 | MeOH/H20, Lot 090285 2 mL | LCMPFCSU 00024 100 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 800 uL |Perfluorobutyric acid 400 ng/mL
Perfluorobutanesulfonic acid 353.6 ng/mL
(PFBS)
Perfluorodecanoic acid 400 ng/mL
Perfluorododecanoic acid 400 ng/mL
Perfluorodecane Sulfonic acid 385.6 ng/mL
Perfluoroheptanoic acid 400 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 380.8 ng/mL
Perfluorohexanoic acid 400 ng/mL
Perfluorohexadecanoic acid 400 ng/mL
Perfluorohexanesulfonic acid 378.4 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 400 ng/mL
Perfluorooctanoic acid (PFOA) 400 ng/mL
Perfluorooctandecanoic acid 400 ng/mL
Perfluorooctanesulfonic acid 382.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 400 ng/mL
Perfluoropentanoic acid 400 ng/mL
Perfluorotetradecanoic acid 400 ng/mL
Perfluorotridecanoic acid 400 ng/mL
Perfluoroundecanoic acid 400 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 | Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
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LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141 (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
..LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDAQ0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 | Methanol, Lot 090285 5 mL|LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL

B (PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL |Perfluoroheptanoic acid 1 ug/mL

B (PFHpA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL|Perfluorohexanesulfonic acid 0.946 ug/mL

B (PFHxS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL

B (PFOS)
LCPFOSA 00005 0.1 mL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL

(PFBS)
. .LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
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..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFCIC_00016 06/16/16|12/22/15 |MeOH/H20, Lot 09285 5 mL|LCMPFCSU_00023 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFACMXB 00008 125 ulL | Perfluorobutanesulfonic acid 44 .25 ng/mL
- (PFBS)
Perfluoroheptanoic acid 50 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 47.25 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 47.75 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
.LCMPFCSU_00023 06/21/16|12/21/15 |Methanol, Lot Baker 5 mL | LCM2PFHxDA 00002 0.1 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.1 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.1 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.1 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.1 mL|13C8 FOSA 1 ug/mL
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LCMPFBA 00004 0.1 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00005 0.1 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00003 0.1 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00006 0.1 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.1 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.1 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.1 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.1 mL|13C4 PFOS 0.956 ug/mL
LCMPFUJA 00004 0.1 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00002 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
..LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00005 04/13/19 Wellington Laboratories, Lot MPFDA0O414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00003 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00006 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00004 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFACMXB 00008 06/20/19| Wellington Laboratories, Lot PFACMXB0614 (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
(PFBS)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.89 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL | LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00003 200 ulL | Perfluorobutane Sulfonate 0.884 ug/mL
LCPFBSA 00001 200 ul | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDoS 00003 200 ulL | PFDoS 0.968 ug/mL
B (Perflouro-l-dodecanesulfonate
)
LCPFDS 00003 200 ulL | Perfluorodecane Sulfonate 0.964 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpS 00005 200 ul |Perfluoroheptane Sulfonate 0.952 ug/mL
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
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LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS 00003 200 ul |Perfluorohexane Sulfonate 0.946 ug/mL
LCPFHxSA 00001 200 ul |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 200 ul | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPENS 00002 200 ulL | PENS 0.96 ug/mL
- (Perflouro-l-nonanesulfonate)
LCPFOA 00005 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ulL |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFPeS 00002 200 ulL | PFPeS 0.938 ug/mL
o (Perflouro-l-pentanesulfonate)
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 ulL | Perfluoroundecanoic acid 1 ug/mL
.LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBS 00003 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutane Sulfonate 44 .2 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
.LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDoS 00003 10/06/16 Wellington Laboratories, Lot LPFDoS1011 (Purchased Reagent) PFDoS 48.4 ug/mL
B (Perflouro-1l-dodecanesulfonate
)
.LCPFDS 00003 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
.LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
.LCPFHpS 00005 01/28/19 Wellington Laboratories, Lot LPFHpS0114 (Purchased Reagent) Perfluoroheptane Sulfonate 47.6 ug/mL
-LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
.LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
-LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDAO707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS 00003 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexane Sulfonate 47.3 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
.LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
.LCPENS 00002 07/04/17 Wellington Laboratories, Lot LPENS0712 (Purchased Reagent) PFNS 48 ug/mL
B (Perflouro-l-nonanesulfonate)
.LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
.LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL

Page 42 of 461




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-17947-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

.LCPFPeS 00002 07/04/17 Wellington Laboratories, Lot LPFPeS0712 (Purchased Reagent) PFPeS 46.9 ug/mL
(Perflouro-l-pentanesulfonate)

.LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUdJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
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13C2-PFHXDA at 50ug/mL

WELLINGTON CERTIFICATE OF ANALYgIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFHxDA LOT NUMBER: MZ2PFHxDA1112
COMPQUND: Perfluoro-n-[1,2-"C Jhexadecanoic acid
STRUCTURE: CAS #: Not available

NNV N NN NV

\/\/\/\/\/\/\/\B/C\

/\ /\ /\ /\ /\ VANWAN /\ o

MOLECULAR FORMUL A: ®C,*C HF, O, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “*C
LAST TESTED: (mmddywy) 11/29/2012 (1,2-°C)
EXPIRY DATE: immadvyy) 11/29/2017

RECOMMENDED STORAGE: Store ampouile 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.
. Coniains 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: 01/10/2013

“B.G. Shittim (rméddyn]

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

M2PFHXDA1112 {1 of 4)
Revision#:2, Revised 2012-06-13
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ne products prepared by Vveiiingion Laboratories inc. are for iaboraicry use oniy. They are designed ic be used as reference
standards for the identification and/or quantification of specific chemical compound(s}.

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 regional regulations. Material Safety Data Sheets (MSDSs} are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are also confirmed using HRGC/HRMS
andfor LC/MS/MS.

HOMOGENEITY:

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

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

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

1003y 2, = D )

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

X, X,,...%, 0on which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and velumes
(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 Cerlificate of Analysis for all our products.

TRACEABILITY:
All refarence standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products,
traceability to international interlaboratory studies has also been established.

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to ISO 9001:2008 by SAl Global, I1ISO/IEC

17025:2005 by the Canadian Assaciation for Laboratory Accreditation Inc, (CALA; A 1226), and 1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

v,
i CALA

Testmg
Acarodanon b, & 1126
REFERENCE MATERIAL PRODUGER

**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**

Formit: 27, Issued 2004-11-10 M2ZPFHxDA1112 (2 of 4)
Revisiont:2, Ravised 2012-06-13 revt
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Eigure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 1200 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,O Capillary Voltage (kV} = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr} = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ulmin

Form#: 27, issued 2004-11-10
Revision#:2, Revised 2012-06-13
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml M2PFHxDA)
Collision Gas (mbar} = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 15
(both with 10 mM NH, OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfluoro-n-1,2-*C Jhexadecanoic acid
STRUCTURE: CAS # Not available
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MOLECULAR FORMULA: ®C,*C HF, 0, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >08% ‘ ISOTOPIC PURITY: >99% “C }
LAST TESTED: mmwuayyy: 11/29/2012 (1,2-"C) i
EXPIRY DATE: ey 11/29/2017 |

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 ~ 0.3% of native perfluoro-n-hexadecanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/01/2015

“ B.G. Shittim mmiciyyyyT

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

Formi:27, Issued 2004-11-10 M2PFHxDA1112 (1 of 4)
Revision#:3, Revissed 2015-03-24 Page 50 Of 461 revz



INTENDED USE:
" The products prepared by Wellington Laboratories Inc. are for laboratory use only. This ceriified reference material (CRM} was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.

HAZARDS:
Thig 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 weil-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,
SFCIUVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/ar LC/MS/MS.

HOMOGENEITY:
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 and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each selution are required to be <5% RSD. New sclution lots of existing
products are compared to older Iots in the same manner, which further confirms the homogeneity of the crystalline material as
woll as the stability and homogeneity of the solutions in the storage containers.

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

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

X, X,...%_ on which it depends is:
Mc(y(,\fl nxls"'xn)) = 1 Zl"(yuxt)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 Certificate of Analysis for all of our preducts.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external [SO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumeiric 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 / PERICD CF 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 Systemn registered to the latest versions of 1ISO 2001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
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< ¢ CALA AN
"5?‘% . AL!_IltDITED

) I ——
Arreaanem b AL REFERCHCTE MATEIHAL
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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Figure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Ch raphic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan {225 - 1200 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,OAc buffer} Cone Voltage (V} = 256.00
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (Ifhr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MZPFHXDAT12 {3 of 4)

Revision#:3, Revised 2015-03-24 Pa g e520 f 4 61 rev2



Figure 2: M2PFHxDA; 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 M2PFHxDA)
Collision Gas {mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACNY)/ 20% H,0 Collision Energy (eV} = 15

(both with 10 mM NH,OAc buffer}
Flow: 300 plfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MZ2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfluoro-n-[1,2-"*C ]hexadecanoic acid
STRUCTURE: CAS #: Not available

0
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MOLECULAR FORMULA: "C 1ZC HFMOZ MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 « 2.5 pg/mi SOLVENT(S): Mathanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% "“C
LA TESTED: (mmvaanyyy) 01/07/2016 (1,2-1302)
EXPIRY DATE: iy 01/07/2021

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 canversion of the carboxylic acid to the methyl ester.
Contains ~ 0.3% of native perfluoro-n-hexadecanslc acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %;, Date: 01/11/2016

~ B.G. Shittim {mrmiGdiyyyy)

Weh'mgton Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax 519-822-2849 -+ info@weli-labs.com

Formi#. 27, Issued 2004-11-10 M2ZPFHxDAT112 {1 of 4}

Revision#:3, Revised 2015-03-24
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference matsrial (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potentlal hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to pravent unnecessary human contact or ingestion. All precedures should be carried
out in a well-functiocning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of accarding to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting pomt Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/IMS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varisty 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 addifion of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required fo 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 a3 the stability and homogeneity of the salutions 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, u (y), of a value y and the uncertainty of the independent parameters

X,, X,...x_on which it depends is:
(3, %y ,2,)) = -.J Z“(ya x."}l
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 (calioration of the balance) and volumes
(cabbration of the volumetric glagsware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

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

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Manitoring for any degradation or change in conhcentration 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 1SQ 9001 by SAl Global,
tSO/IEC 17025 by the Canadian Association for Laberatory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
Nationa! Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concemning this or any other products from Wellington Laboratories Inc.,
please visit our website al www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

—
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Waters Acquity Ultra Performance LC
S: Micromass Quattro micro APl MS

=

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP

1.7 pm, 2.1 x 100 mm

Gradient

Start: 60% (80:20 MeOH:ACN}/ 40% H,0

(both with 10 mM NH,OAg buffer)

Ramp te 100% organic over 7 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.

Time: 10 min

Mobile phase:

Flow: 300 plfemin

MS Parameters
Experiment: Full Scan (225 - 1200 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 25.00

Cone Gas Flow (l/hr) = 60
Desolvation Gas Flow {l/hr} = 750

Formi#:27, Issued 2004-11-10
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Figure 2: M2PFHxDA; 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 M2PFHxDA}
Collisich Gas (mbar) = 3.3%e-3

Mabile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Collision Energy (V) = 15
(both with 10 mM NH,OAc buffer)

Flow: 300 plirmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFTeDA LOT NUMBER: M2PFTeDA1112
COMPOQUND: Perfluoro-n-[1,2-“C Jtetradecanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA. *C,*C HF,0 MOLECULAR WEIGHT: 716.10

2172
CONCENTRATION: 50 2.5 Hg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% "“C
LAST TESTED: wmmddvyy) 11/29/2012 (1 ,2-1302)
EXPIRY DATE: nmdayym 1172912017

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: 04/01/2015

~ B.G. Shittim (mimiedryyy)

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

Formit:27, lssued 2004-11-10 M2PFTeDA1112 (1 of 4)
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INTENDED LUSE:
The products prepared by Wellington Laboratories Inc. are for laboratory use cnly. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets (SDS8s) are available upon request.

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and ifs
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

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

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

X4 X,...X on which it depends is.
L (J’!(XL 3 Xy, n= 1/2”()5):;)2
i=1

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well4abs.com™
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Figure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS 5
Chr ographic ditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 im, 2.1 x 100 mm Experiment; Full Scan (225 - 1200 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,OAc buffer) Cone Voltage (V) = 15.00 ;
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 60 ‘
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 M2PFTeDA1112 (3 of 4)
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Eigure 2: M2PFTeDA; 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 M2PFTeDA)

Collision Gas (mbar) = 3.66e-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 plfmin
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|D: LCM2PFTeDA_00004
Exp: 1202720 Prpd: CBW

13C2-PFTeDA at 50ug/mL = —re————
WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFTeDA : LOT NUMBER: MZ2PFTeDA1115
COMPOUND: Perfluoro-n-[1,2-"C Jtetradecanoic acid
STRUCTURE: CAS #: Not available
F F F F F F F F F F F F Q
YOO ER
\/\/\/\/\/\/\3/ oH
/\ /\ /\ /\ /\ /\ /\
MOLECULAR FORMULA: *C,*C HF_0, MOLECULAR WEIGHT: 716.10
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% “C
LAST TESTED: mmacywy 12/07/2015 (1,2-°C))
EXPIRY DATE: imidyyyy) 12/07/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/08/2015

~ B.G. Chittim (mmeiyyys)

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 frained in the handling of hazardous
chemicals. Due care should be exercisad 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 tmes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

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

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

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

The combined relative standard uncertainty, 4 (¥}, of a value y and the uncertainty of the independent parameters

Hc (Y(xp 'Y;' ES ..)Cn )) = Z”()"s If)z
iwl

X, X,...x an which it depends is:

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

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

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1ISQ 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Labaratory Accreditation inc. {CALA; A 12286), 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-tabs.com or contact us directly at info@welltabs, com**
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Figure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)

07dec2015_M2ZPFTeDA_003 07-Dec-2015 13:37:45
M2PFTeDA1115 25 ug/ml Scan ES-
TIC
100+ 7.4867
=2
0t P P T T T T T e e e e e Time
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
07dec2015_M2PFTeDA_003 351 (5.903) 07-Dec-2015 13:37:45
M2PFTeDA1115 25 ug/mi Scan ES-
100+ 715 1.42e6
el
1 716
] 670 747
0 l\\\]||||I||\\ \lll||||II"I_V'1|'1V_T1'I\'YII[YTYY=Il|||lll\|l\\\III\\"Ill\‘III|lIII\‘l.III‘|lT'\‘—‘fl‘LlT\f\lllllmj’z
250 300 350 400 450 500 550 600 650 700 750
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP,

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 65% (80:20 MeOH:ACN) / 35% H,0
(both with 10 mM NH, QAc buffer)
Ramp to 90% organic over 7 min and hold for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plimin

MS Parameters

Experiment: Full Scan (250 - 1250 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 15.00

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

Form#:27, Issued 2004-11-10
Revision# 3, Revised 2075-03-24
Page 67 of 461

M2PFTeDA1115 {3 of 4)
rev0




Figure 2: | M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl {500 ng/mi M2PFTaDA)
Collision Gas (mbar) = 3.28e-3

Mobile phase: lsocratic 80% (80:20 MeOH:ACN)/20% H,0 Collision Energy (eV} = 14
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Fanmi#:27, Issued 2604-11-1G M2PFTeDA1115 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpAQ515
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not available

NSNS

<:13 c s _BC_

AN /\ AN
MOLECULAR FORMULA: *C,*CHF 0O, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 + 2.5 pg/ml SOLVENTI(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: (mmuaymy) 05/22/2015 (1,2,3,4-°C)
EXPIRY DATE: (nmacivwy) 05/22/2020
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:

. See page 2 for further detalls.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %__, Date: 05/25/2015

~ B.G. Chittim iy}

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com
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INTENDED 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 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 worh at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESI HA TERI
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 peint. Isotopic purities of mass-labelled compounds are alsc confirmed using
HRGC/HRMS and/or LC/MS/MS.

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

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

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

Xy XX on which it depends is:
# (Y%, X0, ) = 1]Z‘ur(y,x;)z
=]

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compasition and concentration, 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 produet was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,
ISOHEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1228}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**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@weli-labs.com™**
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Figure 1:

MAPFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditlons 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 (hegative)
Start: 40% (80:20 MeOH:ACN)/ 60% H,O 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 hold for 1.5 min Cone Gas Flow (I/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, lssued 2004-11-10 M4PFHpAQS15 (3 of 4)
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Figure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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ndifions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M4PFHpA)

Collision Gas {mbar} = 3.35e-3
Mobile phase: Isocratic 80% (80.20 MeOH:ACN) / 20% H,0 Collision Energy (eV} = 11

{both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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Reagent
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(ARINETINE R:3/3/16 CBW

581152

1D LCMAPFHPA_00004
Exp: 05722220 Prpd: CBW

WELLINGTON

e 1 3C4-Perflucroheptanoic a

CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; M4PFHpA _ LOT NUMBER: M4PFHpA0515
MPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not available
o}
NARYARYAR
S S /C\la/ ~on
/ \ / \ \
MOLECULAR FORMULA: ®C,”C HF 0, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
‘ Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: =99%"C
LAST TESTED: (mmiddiyw 05/22/2015 (1.2,3.4-1304)
EXPIRY DATE: mmdivyyy) 0572212020
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 detalls.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyt ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By:

=728

Date: 05/25/2015

~ B.G. Cittim

(mmiddiyyyy)

Weilington 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 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 compound it contains.

HAZARDS:

This product should enly 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 gloves, eye protection, and clothing should be worn at all times. Waste should
be dispased of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /{ CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and metting 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 homegeneity 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 prepared from the same crystalline
lot and, after the addition of an apprapriate intemal standard, they ars compared by GC/MS, LG/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are requirad to be <5% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined refative 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

o (%), %y 5, )) = Jm

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

- X,, X,....X, On which It depends is:

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

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and cancentration, 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 preducts are warranted ta be free of defects in material and workmanship and to canform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:

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

' CALA

&y Yasumy

ACCREDITED

——— SRR ——

AGErA bl & R REFERINCE LEATERIAL
FHOMUR

**For additional information or assistance concerning this of any other products from Wellingtan Laberateries 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: M4PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro nricro APl MS
Chromatographic Conditions . MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 gm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Maobile phase: Gradient Source: Electrospray (negative) :
Start: 40% (80:20 MeOH:ACN})/ 60% H,0 Capillary Voltage {(kV) = 2.00 i
(both with 10 mM NH,QAgc buffer) Cone Voltage (V) = 15.00 |
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min ;
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Figure 2; M4PFHpA; 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 M4PFHpA)
Collision Gas (mbar) = 3.35e-3

Mobile phase: isocratic 80% (80:20 MeQH:ACN) 7 20% HO Collision Energy (eV) = 1
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

M4PFHPAOS 1S (4 of 4)
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3 Wishig S

WELLINGTON

LABORATORIES

CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE: M5PFPeA
COMPQUND: Perfluoro-n-[“C Jpentanoic acid
STRUCTURE:

FF F F a
NV VRN
/0\13 /C"""-ia /C\

F “ OH
/N /
F F F

F

F

LOT NUMBER: M5PFPeA0515

CAS #: Not available

MOLECULAR FORMULA: “*CHF,0, MOLECULAR WEIGHT: 269.01
CONCENTRATION: 50 1 2.5 pg/ml SOLVENT(S): . Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (novaayym 05/22/2015 (MC,)
EXPIRY DATE: (mmuayyy 05/2212020
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 NaCH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perfluorc-n-pentanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m

~ B.G. Chittim

Date: _05/25/2015
{mmiddiyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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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 should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

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

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

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

The combined relative standard uncertainty, u {y), of a value y and the uncertainty of the independent parameters
X, XX 0N which it depends is:

4 Xpre
u.;(y(xls-tj_s"-x;:” =3 Z”(J"r‘:;)z
i=]

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

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

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

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

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and werkmanship and to conferm 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,
ISONEC 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).

sty
v S CALA

- ATCREDITEDR

Tasreny —— T

AP MBI A KR TREFCRENCE MATENIAL
PRODUCEH

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

Formit:27, Issued 2004-11-10 M5PFPeAQS15 {2 of 4)
Ravisiont!:3, Revised 2015-03-24 revD

Page 81 of 461



Figure 1:

M5PFPeA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatographic itions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - B50 amu)
Mobile phase: Gradient Source: Electrospray {negative}
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capilllary Voltage (kV) = 2.00
(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} = 60
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin
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Figure 2:

M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M5PFPeA}
Collision Gas {mbar) = 3.35¢-3

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

Flow:

300 pl/min

Collision Energy (eV) =
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muwmm - Re3/3/16 can

291160

ID: LCMBRFFPEA_00005
Exp: 05722720 Prpd: CBW ‘

13G5-Perfluoropentanoic a

WELLINGTON CERTIF;CATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MS5PFPeA LOT NUMBER: MS5PFPeA0515
COMPOUND: Perfluoro-n-[*C Jpentanoic acid
STRUCTURE: CAS #: Not available

FEF F F a
Y

F

MOLECULAR FORMULA:
CONCENTRATION.

CHEMICAL PURITY:
LAST TESTED: mmwvadivyyy
EXPIRY DATE: (i

RECOMMENDED STORAGE:

c [

VANVAN o

“C.HF,0, MOLECULAR WEIGHT: 269.01

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

>98% ISOTOPIC PURITY: >99% "C

05/22/2015 (°C,)

05/22/2020

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 mele eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
Contains < 0.1% of perfluoro-n-pentanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/25/2015

~ B.G. Chittim mmieiyyy)

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 Weliington 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 quaniification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified persernel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human tontact 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/UVIME/MS, x-ray crystallography, and melting point. Isotopic purities of massJabelled compounds 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 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
producis 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 (v), of a value y and the uncerainty of the independent paramaters
X, X,..x_on which it depends is:

i

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

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

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

EXPIRY DATE / PERICD OF VALIDITY: .
Ongeing stability studies of this product have demonstrated stability in its composition and cancentration, until the specified expiry
date, in the unopened ampoute. 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 praoduced. using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Globa,
ISO/IEG 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).

L
: f,' CALA ACCPREDITED

Tialing I —
AL LAY N D AEFERENCE MATERMAL
BABDUCEA

**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 info@well-labs.com**
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’ Eigure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
Chrematographic Conditions 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: 40% (80:20 MeQH:ACN) / 80% 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 hold for Cone Gas Flow (l/hr) = 60
1.5 min before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 MSPFPeADS15 (3 of 4)
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Figure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/mi MSPFPeA)
Collisicn Gas {mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV} =9
{both with 10 mM NH, OAc buffer) :
Flow: 300 plimin
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Reagent
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WELLINGTO—N CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE:- MBFOSA- LOT NUMBER: M8FOSA1214l
COMPOUND: Perfluoro-1-["C,Joctanesulfonamide
STRUCTURE: CAS #: Not available

\/ \/ \/ N/

13
P \s/ \a/ \3/0\3/502””2

VAN A\ VANAN

MOLECULAR FORMULA: “CH,F NO,S MOLECULAR WEIGHT:
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S}):
CHEMICAL PURITY: >98% ISOTOPIC PURITY:
LAST TESTED: ) 12/15/2014

EXPIRY DATE: invdsivyy) 12/15/2016

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/! DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:_, Date: _04/01/2015

- B. G\Chﬂtl m {mmvddiyyyy)

507.09
Isopropancl

=99% “C

(1305)

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

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

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

X, X,...X_on which it depends is:
1 (V060 %y, ) = Dl kY
i=l

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISC 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation nc. (CALA: A 1226), and 1SC GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

“ ’*_' B
YU CALA
P Y % Veslbw

ATCr 0 BHan Mo A LN SAEFEREMCE MATZNIAL.
PRODUCER

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-Jabs.com or contact us directly at info@well-labs.com**
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Figure 1: M8FOSA-I: LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment. Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 46% H,0 Capillary Voltage {kv) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (v} = 40.00
Ramp to 90% organic over 7.5 min and hold for 1 min Cane Gas Flow {/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Tima: 10 min
Flow: 300 plfmin

Page 92 of 461

Formit:27, fssued 2004-11-10 MBFOSA1T214! (3 of 4)
Revisiorit3, Revised 2015-03-24 rev2



Figure 2: M8FOSA-I; 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/m{ M8FOSA-I)
Collision Gas (mbar} = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy (eV} = 30
(both with 10 mM NH QAc buffer) :
Flow: 300 pl/min
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ID: LCMBFOSA_00003
Exp: 1222117 Prod; CBW

L — 12C8-Perfluorooctanesulfo |—

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MBFOSA-I LOT NUMBER: MB8FOSA1215I1
COMPOUND: Perfluoro-1-[*“C Joctanesulfonamide
STRUCTURE: CAS #: Not available

VOV OV OV e

/ \3/ NS/ \3/ \.3/

/\ /\ /\ /\

MOLECULAR FORMULA: PG H,F.NO,S MOLECULAR WEIGHT:
CONCENTRATION: 50 1+ 2.5 pg/ml SOLVENT(S):
CHEMICAL PURITY: >98% ISOTOPIC PURITY:
LAST TESTED: tmmvadiyy 12/22/2015

EXPIRY DATE: immudyyyy) 1212212017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED;

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/14/20186

~B.G. Thittim mmrayyes]

507.09
Isopropanol

=908% “C

(ﬂ.CB)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA

519-822-2436 » Fax: 519-822-2849 « info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratery use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

HOMOGENEITY: : :
Prior to solution preparation, crystalline material is tested for homageneity using a variety of techniques {as stated above) and its
solubility in & given diluent is taken into consideration, Duplicate solutions of a new product are prepared fram the same crystalline
lot and, after the addition of an appropriate Intemal standard, they are compared by GC/MS, LC/MS/MS and/ar SFC/UV/MS/MS,
The relative response factors of the analyte of interest in each solution are reguired 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 crystaline 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

w (P, x,0.x, )= ‘/m

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

X, X,...x_on which it depends is:

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 35%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY: : .
All reference slandard solutions are traceable fo 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 NIST andfor NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tesled according ta the appropriate ASTM procedures, which are ultimately traceabls to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this produst have demanstrated stability in its compositien and concentratian, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed apalyte(s) is performed
on a routine bhasis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Glabal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us girectly at info@well-labs.corm™
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Figure 1: MBFOSA-I; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Fiqure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
r I: I ndition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 Jm, 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) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% crganic over 7 min and hold for 2 min Cone Gas Flow {I/hr) = 50
before returning fo initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750

Time: 10 min

Flow: 300 plmin
Form#t: 27, 1ssued 2004-11-10 MEFOSA1215! (3 of 4)
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Figure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)
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1005 86.6
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FOSA [CgHF;;NO,8]" — [NO,STI 498> 78
1004 721
2
03 . ‘
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PFOS [C4F1,80,17 — [FSO4 499 > 99
72.3
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4,20 4.40 4.60
PFOA [CaFy50, —  [C;Fygl 413 > 369
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’ M il o
O FTFITIIMI‘IIIIIII\Illl\\‘l\\ll\\\l]llll\\IIII\\LI_I_I_I'['l\fll’T1lI‘lllllll\llllll'l\ll{i(‘\\/\llTlme
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 . 440 4.60
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml MBFQOSA-I)
) Collision Gas (mbar) = 3.39%e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 30
{both with 10 mM NH_OAc buffer}
Flow: - 300 pl/min
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WELLI TON  CERTIFICATE OF ANALYSIS
LABO ORIES

RAT DOCUMENTATION
PRODUCT CODE: MPFBA LOT NUMBER: MPFBA1014
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jbutanoic acid
STRUCTURE: CAS #: Not available
F,F 0
Y
F‘\:%/CM%/C\OH
N /N
E F F F
MOLECULAR FORMULA: 13C4HF702 MOLECULAR WEIGHT: 218.01
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: immdcivym) 10/31/2014 (1,2,3.4-°C,)
EXPIRY DATE: inmicaryyy 10/31/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eg. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 03/31/2015

g B.G. h’nﬂhm (mméddiyyyy)

Weliington 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 MPFBA1014 (1 of 4)
Revision#3, Revised 2015-03-24 1
Page 100 of 461 rev



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 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 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 our products are synthesized using single-product unambigueus 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/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MSIMS,

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 crystaltine
lot and, after the addition of an appropriate intemnal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the selutions 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 parameters

u (%, %2 )) = iaf(y,xf)z

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

X, X,...X_on which it depends is:

1 Roree

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

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

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

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

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

ISQYIEC 17025 by the Canadian Asscciation for Laboratory Accraditation Inc, (CALA; A 1226), and 150 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

FCALA
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ACCTRTRL BTN My, T2 REFENENEE MATERIAL
PREDUGTA

»
¥,

-~

“
" ACCREDITED
TR

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

MPFBA: LC/MS Data (TIC and Mass Spectrum)

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 40% (80:20 MeOH:ACN) / 60% H,0O
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 5 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plmin

310ct2014_MPFBA_002 31-0ct-2014 15:12:51
MPFBA1014 25 ug/ml Scan ES-
. TIC
100 4.2867
Ba_
r-——r—rrr——r——r—rr T T T mas ——— Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
310ct2014_MPFBA_002 81 (1.362) 31-Oct-2014 15:12:51
MPFBA1014 25 ug/ml Scan ES-
1001 217 9.17e5
BE:_
o4 —r miz
200 205 210 2156 220 225 230 235 240 245 250
Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP

Experiment: Full Scan (200 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 8.00

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

Formit: 27, Issued 2004-11-10
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Figure 2:

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

10 il (500 ng/ml MPFBA)

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

Flow: 300 pkimin

Collision Gas (mbar) = 3.28e-3
Collision Energy (eV} =10

310ct2014_MPFBA_003 31-Oct-2014  16:34:40
MPFBA1014 500 ng/ml . 1
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1.20 1.40 1.80 2.00 220 2.40 2.60 2.80 3 00 320
PFOS [CoF (7S04 — [FSOQ;]° 499 > 99
100~ ;
i 543
] ' A )
i M/ SR Peyap JN
&~ iy . 1 /
; \/ N \
3 ‘I U\j v [
0 m.|=..,.‘.]w..|...‘, ||r\ e = B e o R R e S
1.20 1.40 1.60 1 .80 2.00 240 2.60 2.80 3.00 3.20
PFOA [C3F1502]— """""" - [C7F15]- 413 > 369
100+ A 105
] A
] [
S " / \/\ A
: i . -
0’H,||||=|‘HH‘|1|rl—m\‘r1||||||||-.|||\\m[:w;w||||||||:,1uu|w-|1||||r]|.:w‘wsx|||==wiwmw|wuu]
1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
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100+
4 119
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100 PFPeA [CsF 05" — [C4Fol" 263 » ﬂ?
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iong for Figure 2:
Injection: Direct loop injection MS Parameters
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WELLINGTON |

LABORATORIES

munmn - R:2i3/le Cgw

591161

ID: LCMPFRA_00005
Exp: 10/31A19 Prpd: CBW
13C4-Perfluorobutanoic ac

CERTIFICATE OF ANALYSIS

DOCUMENTATION

PRODUCT CODE:

MPFBA

LOT NUMBER: MPFBA1014

COMPOUND: Perfluore-n-{1,2,3,4-"°C Joutanoic acid
STRUCTURE: CAS #: Not available” .
FF G
e
F‘\!%/C\J%/C\OH
N /N
F F F F
MOLECULAR FORMULA: “CHF.0, MOLECULAR WEIGHT: 218.01
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTQPIC PURITY: 299%"C
LAST TESTED: immiayyyy 10/31/2014 (1.2,3,4-°C,)
EXPIRY BATE: (v 10/31/2019
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 conversicn of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %

~ B.G. Eiittim

Date: _03/31/2015

(mmiddiyyyy}

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

Formi#; 27, Isstied 2004-11-10
Revisiont:3, Revised 2015-03-24
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use enly. 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 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 accerding to national and regional regulations. Safety Data Sheets (SDSs) are avaitahle upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our preducts are synthesized using single-preduct unambigucus routes They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystatlography, and melting point, Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LG/MS/MS. .

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken intc consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the soiutions 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, v (y), of a value y and the uncertainty of the independent parameters
X, XX, 0n which it depends is:

U (X, 0,0, ) =

M
>uly,x)’
=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 valumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calcutated 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 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 addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceabie external weights. All volumetric glassware used is of Class A tolerance and has bean
tested according to the appropriate ASTM procedures, which are ultmately traceabte 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. stablllty 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
oh a routine basis.

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

QUALITY MANAGEMENT:
This praduct was produced using a Quality Managemeni System registered to the [atest versions of 1ISO 9301 by SAl Glebal,

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

“ CALA

LI ACCAEDITED
-~
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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-labg com or contact us directly at info@well-labs.com**
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Figure 1: MPFBA; LC/MS Data (TIC and Mass Spectrum)

31oct2014_MPFBA_002 31-0Oct-2014 15:12:51

MPFBA1014 25 ug/ml Scan ES-|

TIC

1007 4.28¢7
EP‘—
-7 T T T T T e T 1 IME

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450

3oct2014_MPFBA_002 81 (1.362) 31-Oct-2014 15:12:51

MPFBA1014 25 ug/ml Scan ES-

100 217 9.17e5
B.Q_
04— — ——rr—t1——t——r— T M/z
200 205 210 215 220 225 230 235 240 245 250

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS

Chromatographic Condijtions MS Parameters

Column: Acquity UPLC BEH Shield RP,,

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient

Start: 40% (80:20 MeOH:ACN) / 60% H,0O
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 5 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.

Time: 10 min

Flow: 300 pl/min

Experiment: Full Scan (200 - 850 amu)

Source: Electrospray (negative}
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 8.00

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

Form#:27, lssued 2604-11-10
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Figure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)

310ct2014_MPFBA_003 31-0ct-2014  16:34:40
MPFBA1014 500 ng/ml :
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? 131
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Conditions for Figure 2:

Injection: Direct loop injection . MS Parameters
10 ul (500 ng/ml MPFBA)
Collision Gas {mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy {eV) = 10
(both with 10 mM NH,0Ac buffer)

Flow: 300 pl/min
Fornmt: 27, lssued 2004-11-1CG MPFBA1014 (4 of 4)
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
r:J.LcmSaZG—Z.
L m PFDA —pa@el
PRODUCT CODE: MPFDA LOT NUMBER: MPFDAQ411
MPOUND: Perfluore-n-{1,2-"C,Jdecanoic acid
STRUCTURE: | | | CAS # Not available

AVARVARVERVEN

R N T e N NP e N

/\ /\ /\ /\ /\

MOLECULAR FORMULA: C,2C,HF 0, MOLECULAR WEIGHT:  516.07

CONCENTRATION: 50 £ 2.5 yg/m! SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >88% ISOTOPIC PURITY: >99% “C

LAST TESTED: mmudnyy) 04/07/2011 (1 ,2-13C2)

EXPIRY DATE: jmrisavyyy 04/07/2014

RECOMMEND E: 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 fo the methy| ester.
T Contains ~ 0.1% of *C-PFNA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/19/2011

“ B.G. Cittim omddivyyy)

P o 2o 2t ¢

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 35 CANADA
519-822-2436 « Fax: 519-822-2849 -« info@well-labs.com

Forma: 27, Issusd 2004-11-10 : MPFDAD411 (1 of 4)
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Page 110 of 461



INTEN : _ , _
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used
as reference standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS | CHARACTERIZATION:

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

HOMOGENEITY:

Prior to solution preparatlon crystalllne material is tested for homogeneity using a variety of techniques (as stated
above) and its solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are
prepared from the same crystalline lot and, after the addition of an appropriate internal standard, they are compared
by GC/MS and/or LC/MS/MS. The relative response factors of the analyte of interest in each solution are required
to be <5% RSD. New solution lots of existing products are compared to older lots in the same manner, which further
confirms the homogenelty 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, u (y), of a value y and the uncertainty of the independent parameters

X, X,,...x on which it depends Is:
uc(y(x| 1Kz ae Xy, n= 1 Zu(y,xj)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
Certificate of Analysis for all our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution
preparation are regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition,
their calibration is verified prior to each weighing using NIST and/or NRC traceable external weights. All volumetric
glassware used is of Class A tolerance and has been tested according to the appropriate ASTM procedures, which
are ultimately traceable to NIST. For certain products, traceability to international interlaboratory studies has also
been established.

EXPIRY DATE { PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the

period of time specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in
eoncantration of tha listed analtals) is narformad on a routine 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.

**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 contacl us directly al info@well-{abs.com™**
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Figure 1:

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

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

Column: Acquity UPLC BEH Shield RP,

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 60% (80:20 MeQH:ACN) / 40% H,0
(both wilh 10 mM NH,OAc buffer)

Ramp to 90% organic over 7 min and hold for 1.5 min

before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

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

Source: Electrospray (negative)
Capillary Voltage (kV} = 2.00
Cone Voltage (V) = 15.00

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

Formrt: 27, Issusd 2004-11-10
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Eigure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2: -
Injection: Direct loop injection MS Parameters
10 Wl (500 ng/ml MPFDA) .
. . Caollision Gas {(mbar) = 3.39¢-3
Mobile phase: Isocratic 70% (80:20 MeQH:ACN) / 30% H,0 Collision Energy (eV) = 13
{both with 10 mM NH,QAc buffer) '
Flow: 300 plimin
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WELLINGT CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDA0414
COMPOUND: Perfluoro-n-{1,2-°C ]Jdecanoic acid
STRUCTURE: CAS #: Not available

F fF F F F F £ F @
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MOLECULAR FORMULA: 1“’CZ‘ZCBHF“,O:! MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmudvmy 04/13/2014 {1,2-°C)
EXPIRY DATE: imwadywyy 04/13/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Specirum)
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: 04/15/2014

~ B.G. Crittim iy}

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

Form#.27, Issued 2004-11-10 ‘ MPFDCAD414 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification andfor quantification of specific chemical compound(s).

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
outin a well-functioning fume hood and suitable gloves, eye protection and clothing should be worn at all times. Waste should be
disposed of according to national and regional regulations. Material Safety Data Sheets (MSDSs} are available upon request.

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

HOMOGENEITY:
Prior to solution preparation, crystalline material 1s tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSBD. New soclution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of cur 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 paramaters

4 (P10, )) = Jiu(y,.rj)l
i=l

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

X, XX on which it depends is:

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISQ/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE /| PERIOD COF VALIDITY:
Ongoing stability studies of this praduct have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the uncpened ampoule. Manitoring 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 1SO 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1ISO GUIDE 34:2009 by ACLASS
* (certificate number AR~1523),
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)
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LE: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditigns MS Parameters

Column: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 50% (80:20 MeOH:ACN) / 50% H,0
{both with 10 mM NH,OAc buffer}
Ramp to 90% crganic over 7 min and hold for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

Experiment. Full Scan (250 - 850 amu)

Source: Electrospray {negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow (I/hr} = 750
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct lgop injection MS Parameters
10 pl {500 ng/mi MPFDA)
. ’ Collision Gas {mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 13
{both with 10 mM NH QAg buffer)
Flow: 300 pi/min
Form#:27, lssuad 2004-11-10 MPFDAQ414 (4 af 4)
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ID: LCMPFDA_0D0006
Exp:08/19/20 Frpd:CBW Opn:02/2516

R: 2125/ | B

13C2-Perfluomodecancic a

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDAQ815
COMPOUND: Perfluoro-n-[1,2-"C,]decanoic acid
STRUCTURE: CAS #: Not available
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OH

MOLECULAR FORMULA: “C,®*CHF 0O, MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 + 2.5 pugiml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmiaanyyy) 08/19/2015 (1 ,2-1302)
EXPIRY DATE: immiddvyy 08/19/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of "C -PFNA,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 08/21/2015

~ B.G. Thittim oYY

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

Form#:27, Issued 2004-11-10 MPFDAOB15 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by gualified personnel familiar with its patential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unhecessary 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-produst 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 sofution preparation, crystaliine material is tested for hamogenaity 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 intermnal standard, they are compared by GC/MS, LC/MS/MS andior 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 homaogeneity of the crystaliine 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_onwhich it depends is:

2 KAy
1 5y ) = S
=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 uncartainty of £5% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/EG 17025 accredited calibration company. In addition, their calibration is verified prior to eash
weighing using NIST and/er NRG traceable external weights. All votumelric glassware used is 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 interlaboratory studies has also been established.

EXPIRY DATE [ PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstraied stability in its composition and cancentration, untit the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte{s) is performed
on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 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 Ine.,
plaase visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP MS

Chromatogranhic Conditions
Column: Agcquity UPLC BEH Shield RP,,

1.7 pm, 2.1 x 100 mm

Gradient

Start: 50% (80:20 MeOH:ACN) / 50% H,0O

(both with 10 mM NH,OAc buffer)

Ramp to 90% crganic over 7 min and hold for 2 min -
before returning to initial conditicns in 0.5 min.

Time: 10 min

Mobile phase:

Flow: 300 plmin

MS Parameters

Experiment; Full Scan (150 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (k) = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow {I/hr) = 75¢
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Figure 2: MPEDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
tnjection: Direct loop injection MS Parameters
10 wl (500 ng/ml MPEDA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collisian Energy (eV} =13
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MPFDAQB15 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoAO714
COMPOUND: Perfluoro-n-[1,2-"C ]dodecanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: "C,*C HF 0, MOLECULAR WEIGHT: 616.08
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% "“C
LAST TESTED: (mwedivyw) 07/17/2014 : (1.2-°C))
EXPIRY DATE: immianwy! 07M17/2019

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 conversicn of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m’ Date: 07/21/2014

“ B.G. Chittim mvevey)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 5719-822-2849 -+ info@well-fabs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS / CHARACTERIZATION:
Where possibte, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combinaticn of the most relevant techniques, such as NMR, GC/MS, LC/MSIMS,
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 and/or LC/MS/MS, The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, XX, ON which it depends is:

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

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

TRACEABILITY:
Ali reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regulary tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has alsc been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unocpened 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 1SO 8001:2008 by SAl Glebal, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and I1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs com or contact us directly at info@well-labs.com™*
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Figure 1:

MPFDoA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographjc Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu})
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (Vhr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2:

MPFDoA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi MPFDoA} :
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H.O Collision Erergy (eV) =13
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoAQ0714
COMPOUND: Perfluoro-n-[1,2-"C Jdodecanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA; *C,*C HF,0, MOLECULAR WEIGHT: 616.08
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Meathanol

Water {(<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “°C
LAST TESTED: immeaym 07/17/2014 (1,2-7C)
EXPIRY DATE: (rmudayyy) 07/M17/2019

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 NaCH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:_, Date: 04/01/2015

~ B.G. Chittim (mmiadyyyy;

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 « Fax: 519-822-2849 - info@well-labs.com
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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 should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. [sotopic 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 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/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 comparad 1o older lots in the same manner, which further confirms the homogeneity of the crystaliine material as
well as the stability and homogeneity of the solutions in the storage containers.

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

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

uc(y(xpxzs---xn)) =1 Z”:u(y,xijz
il

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

X, XX 0N which it depends is:

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
intermnaticnal 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 analyta(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in malterial 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 I1SC 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 Laborataries 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:

MPFDoA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ulira Performance LC

Micromass Quattro micro APl MS

ms;
Chromatographic Conditions

Column: Acquity UPLC BEH Shield RP |
1.7 um, 2.1 x 100 mm

Gradient

Start: 55% (80:20 MeCH:ACN)/ 45% H,0O

(both with 10 miM NH,OAc buffer)

Ramp to 90% organic over 7 min and hold for 2 min
before returning to initial conditions in 6.5 min.
Time: 10 min

Mobile phase:

Flow: 300 pl/min

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

Source: Electrospray {negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 20,00

Cone Gas Flow {I/hr) = 100
Desolvation Gas Flow (I/hr} = 750
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Figure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

17july2014_MPFDoA_003 17-Jul-2014 15:13:11
MPFDoAO714 500 ng/ml
100~ MPFDoA [13C,12C,gF,30,1° — [3C,"2C Fpl” 615> 570
] /\ 5.65e4
2 .
0—\\lI]IIIII\\;-|I=|Illlllrrl_\\|\1;lII\flIIIIlIIIII:III\\.\IIIIIIl!:‘\\"\"\\\lllll\‘\\I\‘\\\illl\ll
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20 4.40 4.60
PFDoA [C13F330," — [CyqFpal 613 > 569
100
] 100.0
‘\,/W \/\\\//\*A/\/W \f \W \/ J\/\—[ /\\
OﬁIIII|—I:\‘\Elllll"_rrl"\Y\‘\III‘\Illl\l|li\l\l‘\\\\‘\\\; ['i““‘.‘llllllllllll"=§|‘('|IIII[\\“‘
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFUdA [12C412C,gF 105" -~ [*CqgFpl” 564 > 519
100 [M+1] ~, 73.3
& W\ \/\ VYA / \J A \/\/&
e e B I I B e A m e
2.60 2.80 3.00 3.20 3. 40 3.60 3.80 4.00 4.20 4.40 460
PFDA [C1uF1902] — [CqF sl 513 > 469
100+
S AJ\ A W\
TN
G T 1T F ‘ LR I HEL ‘ T 17T T ‘ T T T Ty | L I E T | ™1™ T | T T 1T | T1T* ‘ L i T 1" T | L ‘ [ ‘ ™TT [ ™1 T T T T TT ‘ T T T I" L] H
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4,60
PFOA [CF1s0," — ICFyl 413 > 369
100+
\ ‘l 80.6
] /—*\
= ANY -
07 e R N S SRS
2.60 2.80 3.00 3.20 3.40 ‘3 60 3.80 4.00 4.20 4 40 4 60
PFOS [CgF,,S0,) — [FSO,I 499 > 99
- 67.7
AN YA
N e \/ /\
Lllllllll‘\Llllllllll\l\'\ii‘\II\'\\1I‘\\\\‘F;:;\llIlla‘\\\\lllllllllll \!=||r;|:‘\\\||||l||T|me
2.80 3.00 3.20 3.40 6 3.80 4.00 2 4.40 4.60

Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml MPFDGA)
Collision Gas (mbar) = 3.43e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 13
(both with 10 mM NH,OAc buffer)
Flow: 300 ulfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CQODE: MPFHxA LOT NUMBER: MPFHxAQ414
COMPOUND: Perfluoro-n-[1,2-*C jhexanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: *C,”CHF O, MOLECULAR WEIGHT: 316.04
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"°C
LAST TESTED: (mmawsyy 04/13/2014 (1,2-°C,)
EXPIRY DATE: (mwiauyyy) 04/13/2019

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 perfluore-n-hexancic acid and ~ 0.3% of perfluoro-n-octanoic acid. '

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: _(04/15/2014

~ B.G. Chittim sy

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. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

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

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

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

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, X,,...X_0On which it depends is:

U T, ) =D

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to intemational interlaboratory studies has also been established.

EXPIRY DATE / PERIOD DITY:
Ongoing stability studies of this produst have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unocpened 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 Qualily Management System registered to I1SO 9001:2008 by SAl Global, ISGQ/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 12286), and 13O GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any 6ther 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: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

112pr2014_MPFHxA0414_005 11-Apr-2014  15:36:20
MPFHxA0414 10 ug/ml Scan ES-
TIC
1007 5.03e7
&

O-L PP T P e e [T e Time
0.50 1.00 1.50 2.00 250 3.00 350 400 450 5.00 5.50 6.00 6.50

11apr2014_MPFHxA0414_005 152 (2.556) 11-Apr-2014  15:36:20

MPFHxA0414 10 ug/mi Scan ES-
6.80e5
100 3156
2 )
|
|
| 270 316
e T i I e A Ry s e SRS w1114
250 260 270 280 290 300 310 320 330 340
Conditions fi iqure 1:
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Columnn: Acquity UPLC BEH Shield RP, |
1.7 ym, 2.1 x 100 mm Experiment. Full Scan (250 - 850 amu) ‘
Mobile phase: Gradient Source: Electrospray {negative) j
Start: 50% (80:20 MeOH:ACN} / 50% H,C Capillary Veltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00 |
Ramp to 90% organic over 7 min and hotd for 2 min Cone Gas Flow (Ifhr) = 100
before retuming to initial conditions over 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow; 300 pl/min
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Figure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 yl (500 ng/ml MPFHxA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 10
(both with 10 mM NH,OAc buffer}
Flow: 300 plfmin
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Reagent

LCMPFHxA 00007



LRI g:2/25/16 CAJ

1D LCMPFHxA_00007
Exp:04/09720 Prpd:CBW Opn:02/25/16

13C2-Perfluorchexanoic ac

WELLINGTON  CERTIFICATE OF ANALYSIS

DOCUMENTATION

PRODUCT CODE: MPFHxA
COMPOUND: Perfluoro-n-[1,2-"C_}Jhexanoic acid
STRUCTURE:

F /F F\ /F ﬁ
Foom O Gy O

F/C\F F/C\F F/C\F

CH

LOT NUMBER: MPFHxAQ415

CAS #: Not available

MOLECULAR FORMULA: “C,*C,HF, O, MOLECULAR WEIGHT: 316.04
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: =99%"C
LAST TESTED: (mmasviyy) 04/09/2015 {1.2-°C))
EXPIRY DATE: (rvdarywy 04/09/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further detalls.
. Contains 4 mole eq, of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perflucro-n-hexanoic acid and ~ 0.3% of perfluoro-n-octancic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %

“ B.G. Chittim

Date: _04/14/2015

{mm/dd/yyyy)

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

Form#:27, Issued 2004-11-10
Revisiom#:3, Revised 2015-03-24
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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 persannel 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 pragedures 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 upen 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/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alsc confirmed using
HRGC/HRMS and/or LC/MS/MS.

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

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

The combired relative standard uncertainty, u (y), of a value y and the uncertainty of the indepandent parameters

u, (V(x,x,0x,)) = Z‘u{y,x,)2
i=l

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

X, X,,..x_on which it depends is:

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

TRACEABILITY:

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

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

LIMITED WARRANTY:
At the time of shipment, all preducts 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 IS0 2001 by SAl Global,
ISO/NEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc, (CALA; A 1226), and 130 GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523}.

*‘

[ 4
» L CALA

ACCREDITER
~ ——— TR
RCFERCHEE MATERIAL
apsUCE

**For additional information or assistance concerning this or any other praducts from Wellingtor 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: MPFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;
LC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro APl MS
hromatograph nditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 85¢ 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 2 min Cone Gas Flow (/hr) = 100
befare returning to initial conditions over 0.5 min. Desalvation Gas Flow (I/br) = 750
Time: 10 min
Flow; 300 yl/min
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Figure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection; Direct loop injection MS Parameters
18 pl (500 ng/mi MPFHxA)
Collislon Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Ceollision Energy (V) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
Form#:27, issued 2004-11-10 MPFHXAD415 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFHxS LOT NUMBER: MPFHxS0713
co ND: Sodium perfiuoro-1-hexane{"Q,Jsulfonate
STRUCTURE: CAS #: Not available

\/ \/ \/ stogron:

/\/\/\

/ \ / \ / \
MOLECULAR FORMULA: C.F . S"0,°ONa MOLECULAR WEIGHT: 426.10
CONCENTRATION: 50.0 + 2.5 yg/m! (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 yg/ml (MPFHxS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >94% ("0,)
LAST TESTED: mmudym 07/25/2013
XPIRY DATE: iy 07/25/2018

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

. The response factor for MPFHxS (C,F,,5"0,"0’) has been observed to be up to 10% lower than for
PFHxS (CF S$"0,) when both compounds are injected together. This difference may vary between
instruments.

. Due to the isotopic purity of the starting material (0, >94%), MPFHxS contains ~ 0.3% of PFHxS.

This value agrees with the theoretical percent relative abundance that is expected based on the
stated isotopic purity.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 03/30/2015

~ B.G. chittim {mriddiyyyy)

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

Formit27, lssued 2004-11-10 MPFHxS0713 (1 of 4)
Revision#:3, Revised 2015-03-24 rev2
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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 he 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.

SYNTHESIS / C ACTERIZATION:
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, LG/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting paint, 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 info 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 crystallineg 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, v {y), of a value y and the uncertainty of the independent parameters
X XX 0N which it depends is:

X
(0 et ) = f S50,
=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.

TRAC ILITY:
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
internaticnal interlaboratory studies has also been established.

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

LIMITED WARRANTY: -
At the time of shipment, all products are warranted to be free of defects in material and warkmanship and to conform to the stated
technical and purity specifications.

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

<10
* LCALA
= g - TEESE
Agtrmkanion Na, &6

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

MPFHxS; LC/MS Data (TIC and Mass Spectrum)
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nditions fo re 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: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 7 min and held for 1.5 min Cone Gas Flow (i/hr) = 60
befare retuming to initial conditions in 8.5 min. Desolvation Gas Flow (Ithr) = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, issued 2004-11-10 MPFHxS0713 (3 of 4)
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Eigure 2: MPFHxS; LC/MS/MS Data (Selected MRM Transitions)
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Condition Igure 2:
Injection: Direct loop injection M$ Parameters
10 pl {500 ng/ml MPFHxS)
Collislon Gas (mbar) = 3.58e-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 pl/min
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Reagent
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IR R: 33/l CBo .

591163

ID: LCMPFHxS_00005
Exp: 08723720 Prpd: CBYW
1802-Perfluorohexanesulfo

WEL INGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFHxS LOT NUMBER: MPFHxS1015
COMPOUND: Sodium perfluoro-1-hexane[*0,]sulfonate
STRUCTURE: CAS #: Not available

AVARVARNV/ omone

F/\/\/\

VANRVANENAN
MOLECULAR FORMULA: CF.8"0,"ONa MOLECULAR WEIGHT: 426.10
CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 pg/ml (MPFHxS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >94% (*0,)
LAST TESTED: v 10/23/2015
EXPIRY DATE: (e 10/23/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

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

. Due to the isotopic purity of the starting material {*O, >94%), MPFHxS contains ~ 0.3% of PFHxS.

This vatue 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: m Date: 10/28/2015

“B.G. chittim (s

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

Form#:27, Issued 2004-11-10 MPFHxS1015 {1 of 4)
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INTENDED USE:

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

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-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 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/IMS/MS,
SFC/UV/IMS/MS, x-ray crystallography, and melting point. |sotopic purities of mass-labelled compounds are aise 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 & given diluent fs taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS.
The relative response factors of the analyte of interest in each solution are required to be 5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further 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,s X,,...X_ on which it depends is:
U, (y(x[BTIJ ‘MZH(J),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.

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 priot 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 groducts, traceability to
international interlaboratory studies has alsc 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 shange 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 praduct 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 Accredltatlon Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASGQ
National Accreditation Board (ANAB; AR-1523).
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**For additional Inforrmation or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit cur website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: MPFHxS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Cotumn; Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {150 - B50 amu)
Mobile phase: Gradient Source; Electrospray (negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 60
before returning to initial conditions in 0.5 min. Desoivation Gas Flow (I/hr) = 750
Time: 10 min
Flow; 300 plfmin
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Eiqure 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/mi MPFHxS)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =30

(both with 10 mM NH OAc buffer)

Flow: 300 plimin
Form#:27, Issued 2004-11-10 MPFHxS1015 (4 of 4)
Revision#:3, Ravised 2015-03-24 rev0

Page 153 of 461



Reagent

LCMPFNA 00003



CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFNA LOT NUMBER: MPFNAQ414
CONPOUND: Perfluoro-n-[1,2,3,4,5-°C,Jnonanoic acid
STRUCTURE: CAS # Not available
F F F.F Q
\ / \ / 130 1\30/ 13|(!
/ \ / \ 5 13C, }C/ \OH
/ \ / \ \
F F F
MOLECULAR FORMULA: *C*CHF O, MOLECULAR WEIGHT: 469.04
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >09%"*C
LAST TESTED: (e 04/13/2014 (1,2,3,4,5-"C))
EXPIRY DATE: immwddywy 04/13/2019

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

% Date:

“ B.G. ehittim

Certified By: 04/13/2014

(mméddfyyyy)

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

Form#:27, Issued 2004-11-10

MPFNAQ414 {1 of 4)
Revision#:2, Revised 2012-06-13
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or guantification of specific chemical compound(s).

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

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-preduct, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
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 andfor LC/MS/MS. The relative
response factors of the anatyte 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.

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, 0n which it depends is:

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all 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, ISQ/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products,
traceability to international interlaboratory studies has also been established.

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to ISO 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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MPFNA; LC/MS Data (TIC and Mass Spectrum)
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Condiftions for Figure 1:

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

,_
AR

Chromatograph onditi
Column: Acquity UPLC BEH Shield RP
1.7 Wm, 2.1 x 100 mm

Mobile phase; Gradient
Start: 50% (80:20 MeOH:ACN}) / 50% H,0
(both with 10 mM NH,OAc bufter)

Ramp to 90% organic over 7 min and hold for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pkmin

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

Source: Electrospray (negative)
Capillary Voltage (kV} = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (/hr) = 50
Desolvation Gas Flow (I/hr) = 760

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

13apr2014_MPFNA0414_001 13-Apr-2014  14:15:47
MPFNAQO414 500 ng/ml
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 yl (500 ng/mi MPFNA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 11
(both with 10 mM NH,OAc buffer)
Flow: 300 pHimin
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557894

ID: LCMPFNA_00004
Exp:04/13/13 Prpd. CEW Opri:02/25M16

pr et ———. 13C5-Perfluornonanoic aci
W INGTO CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFNA LOT NUMBER: MPFNAO414
COMPOUND: Perfluoro-n-[1,2,3,4,5-*C Jnonanoic acid
STRUCTURE: CAS #: Not available
R F F F F F a
\ / AWV VAR
F/ \ ~° e e e o
/ \ /N /N \
F F F F F F
MOLECULAR FORMULA: ®C“C HF O, MOLECULAR WEIGHT: 469.04
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: mmudvyy) 04/13/2014 ' (1,2,3,4,5-"C)
EXPIRY DATE: jrmiaayvy) 04/13/2019
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: _04/01/2015

~ B.G. Chittim (memddr

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 laboraiory use only. This certifiec reference material (CRM) was
desighed to be used as a standard for the identificatien and/or guantification of the spacific ehemical compeund 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 protestion, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheels (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 confirmad, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. lsotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS. ‘ -

HOMOGENEITY:
Pricr to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is laken into consideration. Duplicate solutions of a new product are prepared from the same orystalling
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LG/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interast in each solution are required to be <3% RSD. New solution lois 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 homageneity of the sclutions in the storage ¢ontalners.

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

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

X, Xy X 0N which it depends is:
HU(})(II,IZ_‘...XH)) = —‘#Z”(}":x;’)z
Bl

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
covarage factor of 2 and a level of confidence of 85%} is statéd 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 additian, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric giassware 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:
Ongeing stability studies of this product have demonistrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoute. Monitoring for any degradation or change in concentration of the listed analyie(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 ard 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,

ISOAEC 17025 by the Canadian Association for Laboratary Accreditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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*For additional information or assistance concerning this ot 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: MPFNA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {250 - B50 amu)
Macbile phase: Gradient . Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 0% 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 hold for 2 min Cone Gas Flow {I/hr} = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 ylmin
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Figure 2:

MPFNA: LC/MS/MS Data {Selected MRM Transitions)

2.40

13apr2014_MPFNA0414_001 13-Apr-2014  14:15:47
MPFNAO414 500 ng/ml
100 MPFNA [BC12C,F,,0,° — [C12C,F 468 > 423
] 3.15e5
s
il TTT7T I TT1 11 I TITTT I TrTr l Trrr I L { T rT | TI 1T ‘ LR I TTrrr l T T L | TTTT T 1 11 ‘ TrrT TIrrr E L T T ‘ Trrit ‘ Trrr |
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFNA [CoF 70,7 —  [CF il 463 > 419
100, 79.5
*
O ] L | Troi ‘ L | TTTT | L) [ TT 1T | UL 1 L | LI I LI | TT 1T ‘ L I TTTT | LELELERI 1 TETT | LI ‘ LI l] LS w TTTT ] rT T |
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
100~ MPFOA [3C,12C,F, ;0,0 — [C;12C,F gl M7 > 372
] 74.0
OMIII\7T|I|II\\‘\TIIIIIIITTTII'IIJ\‘Il'\\||I||]\Tll‘lll)[l‘lY!L\\l\|l11l||11V—[F_|I1II\\\}IIIIII\!||
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20
100 PFOA [CaF150o" —  [C7F sl 13> :1523
S
O‘Illill'l'\\Illlllll]\}lllllll\\Illlll—Y’T11iIIII|I|\\"IlllllT\Tiil\i[\I|I|Ill\‘\PIIIIFI\‘\IIII'I!II'III);
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40
100+ PFHpA [C/F30, ——  [CgFyal 363 > ?(‘]Jg
e
G_TWlllllll‘Tlllllllll\II1|III\{I||I’IIIIIJ\\II l|l|‘l\l|||fll|llil \I|]I||7il‘\xl'1|.lll\"\\\|||III|II\DL
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
100, PFOS [CoF47S0,° — [FSO5) 499 >1g$73
]
G-’ll\f{l!ll‘l'\Ff:llllll\\[{IIII‘\rl||||ll|ll\\tl]lllll\\tlrllllllllll\T|I||||IJ\II‘IlIll\\\I‘!'!lllll\\‘Tlme
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440

Conditions for Figure 2:

Injection: Direct loop injection

10 p (500 ng/ml MPFNA)

(both with 10 mM NH,OAc buffer)

Flow: 300 plmin

Mobile phase: 1socratic 80% (80:20 MeQH:ACN) / 20% H,0

MS Parameters

Collision Gas {mbar) =

Collision Energy (eV

3.28e-3
)= 11
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFOA LOT NUMBER: MPFOA0415
COMPQUND: Perfiuoro-n-[1,2,3,4-"C Joctanoic acid
STRUCTURE: CAS #: Not available

F F
\/ \/ \/ |

\/\/\3/\3/\

/\ /\ /\ /\

OH

MOLECULAR FORMULA; *C,*CHF, O, MOLECULAR WEIGHT: 418.04
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LA§I TESTED: (mmiddiyyyy) 04/10/2015 (1,2,3.4-1304)
EXPIRY DATE: tmwatyyy) 04/10/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.1% of native perfluoro-n-octanoic acld (PFOA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %, Date: 04/10/2015

“ B.G. Shittim (mmacyyyy)

Wellington Laboratories Inc., 345 Southgafe 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 wom at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are avallable upon request.

SYNTHESIS / CHA TERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/IMS/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 solution preparaticn, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/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 homaogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

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

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

X, XX 0N which it depends is:
1&-()’(-"1 ’Iz ,...x” )) = Zu(y’xi)z
u 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 (cafibration of the balance) and volumes
(calibration of the volumetric glassware}. An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

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

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

LIMITED WA 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 versions of 1SO 9001 by SAl Global,
ISC/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-15623).

W
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Acpnrin i b B PRIEFEACHCE MATEMIAL
BHOBUIR

% ACGHEDITED

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: MPFOA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditlons MS Parameters
Colurmnn: 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 MeQOH:ACN} / 50% H,0 Capillary Voitage (kV) = 2.00
(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 (Vhr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2:

MPFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection

10 pl (500 ng/ml MPFOA}

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

Flow:

MS Parameters

Collision Gas {mbar) = 3.24e-3

Collision Energy (eV) = 11

300 yl/min

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

Page 168 of 461

MPFOAD415 (4 of 4)
revd



Reagent

LCMPFOA 00009



(i RI3i3/16 e,

591145

ID: LCMPFOA_Q0009
Exp: 0172221 Prpd: CBW

WELLINGTON  CERTIFICATE OF ANALYSIS

Smssmemr—  {3C4-Perfluoroostanoic a e

LABORATORIES DOCUMENTATION
PRODUCT CODE; MPFOA LOT NUMBER: MPFQA0116
COMPOUND: Perfluoro-n-[1,2,3,4-"C Joctanoic acid
STRUCTURE: CAS #: Not available

\VARVARVA ||
AN N T \w/

/\ /\ /\ /\

MOLECULAR FORMULA: ¥C,*C,HF O, MOLECULAR WEIGHT: 418.04
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT({S): Methanol

Water (<1%)
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >99% “C
LAST TESTED: tmdnyy) 01/22/2016 {1,2,3,4-°C))
EXPIRY DATE: immwisyyy 01/22/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.1% of native perflucro-n-octanoic acid (PFOA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (02/01/2016

~B.G. Shittim mvashyyyy)

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 Weltington 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 shauld oniy be used by qualified personnel familiar with iis potential hazards and trained in the handling of hazardous
chernicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All pracedures 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 rautes. 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,
SFCAN/MS/MS, x-ray crystallography, and melting point. sctopic 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 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/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 campared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
wall as the stability and homogeneity of the solutions in the storage containars.

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

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

H Y00, X 0%, ) = 1/21«%%)2
=1

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

X, X,..X 0N which it depends is:

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 calibraticn company. In addition, their calibration is verified prier to each
weighing using NIST and/or NRC traceable external weights, All velumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its 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 preducts are warranted to be free of defects 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 versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assocfation for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523}.
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**For additional information or assistance concerning this or any other products from Wellington Labarataries Inc.,
please visit our wehsite at www,.well-labs.com or contact us directly at infc@well-dabs.com**
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Figure 1: MPFOA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acqulty Ultra Performance LC
Ms: Micromass Quattro micro APl MS
Chrom raphi i MS Parameters
Column: Acquity UPLC BEH Shield RP,;
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu}
Mobile phase: Gradient . Source: Electrospray {negative)
Start: 55% (80:20 MeOH:ACN)/ 45% H,0 Capillary Voltage {kV) = 3.00
(both with 10 mM NH OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% ocrganic over 7 min and hoid for 2 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time; 10 min
Flow: 300 plimin
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFOA) ' :
Collision Gas (mbar) = 3.58e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN)/ 20% H,0 Collision Energy {gV) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 pkmin
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WELLH\_TGTON CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CODE: MPFOS LOT NUMBER: MPFOS0515
COMPOUND: Sodium perfluore-1-1,2,3,4-“C Joctanesulfonate
STRUCTURE: CAS #: Not available

\ / \ / \ / \ / S0y Na"

/\/\/\a/\m/

" /\ /\ /\ AN

MOLECULAR FORMULA. ®C*CF,S0\Na MOLECULAR WEIGHT: 526.08

CONCENTRATION: 50.0 + 2.5 yg/ml (Na salt} LVE : Methanol
47.8 + 2.4 yg/mi (MPFOS anion)

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

LAST TESTED: (mwawyyy) 05/15/2015 (1,2,3,4-"°C)

EXPIRY DATE: (mmuaywy 05/15/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.8% Sodium perfluoro-1-[1,2,3-"C Jheptanesulfonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: (5/28/2015

- N
B.G. Chittim (mmiddiyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@weil-labs.com
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NTENDED U§E
The products prepared by Welllngton Laboratorles Inc. are for Iaboratory 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 furme hocd and suitable 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.

SYNTHESI|S / CHARACTERIZATION:
- Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVMS/MS, x-ray crystallography, and melting point. Isotopic purmes of mass-abelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

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

X, X,....%_on which it depends is:
u (02, ek, ) = D (0,3,
i=l

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

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

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

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

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 praduced using a Quality Management System registered fo the latest versions of 1ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 130 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@welHabs com**
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Figure 1: MPFOS; LC/MS Data (TIC and Mass Spectrum)
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nditions for re 1:
LC: Waters Acquity Ultra Performance LC
MNS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP,,

1.7 ym, 2.1 x 100 mm

Maobile phase: Gradient
Start: 45% {(80:20 MeOH:ACN}/ 55% H,0
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 1.5 min
before retumning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plimin

Experiment: Full Scan (150 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 60.00

Cone Gas Flow (V/hr} = 50
Desolvation Gas Flow (I/hr) = 750
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10 pl (500 ng/ml MPFOS)

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

Flow: 300 plfmin

Figure 2; MPFOS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
injection; Direct loop injection MS Parameters

Collision Gas (mbar) = 3.35e-3
Collision Energy {eV) =
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdA1014
COMPOUND: Perfluoro-n-[1,2-*C,Jundecanoic acid
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: ®C,"*C HF, O, MOLECULAR WEIGHT: 566.08
CONCENTRATION: 50 2.5 pg/ml 210 NT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmuadyyy 10/31/2014 (1,2—13(32)
EXPIRY DATE: (mmidctvyyy) 10/31/2019

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:

J See page 2 for further detalls.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Presence of 1-°C -PFUdA (~1%; see Figure 2), 2-“C -PFUdA (~1%}, and PFUdA (~0.2%; see Figure

2) are due to the isotopic purity of the "C-precursor.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _11/03/2014

~ B.G. Chittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The preducts prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s}.

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

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

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

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

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

X, X% on which it depends Is:
0, (5, ¥y 00X, )} = ,}Zn(y. x)?
i=]

FAe- 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 our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC fraceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the fisted
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 1SO 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34:2009 by ACLASS
{certificate number AR-1523).

£ CALA

Tygting
AgrepdL Bl L A2

REFERENCE MATERIAL 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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Figure 1:

MPFUdA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Flgure 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 ym, 2.1 x 100 mm Experiment: Full Scan {200 - 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 miM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 85
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pl/min
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Eigure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flgure 2:

Injection: Direct loop injection M ete
10 pl (500 ng/ml MPFUdA)
Collision Gas {mbar) = 3.46e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0 Collision Energy (eV) = 11

{both with 10 mM NH,OAc buffer)
Flow: 300 Jl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdA1014
COMPOUND: Perfluoro-n-[1,2-*C Jundecanoic acid
i
STRUCTURE: CAS #: Not available !
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MOLECULAR FORMULA: *C,"CHF, 0, MOLECULAR WEIGHT: 566.08
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >88% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmwadyyww 10/31/2014 (1.2-°C,)
EXPIRY DATE: (mmdiyyy; 10/31/2019

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.
J Presence of 1-"C,-PFUdA (~1%; see Figure 2), 2-°C -PFUdA (~1%), and PFUdA {~0.2%; see Figure

2) are due to the isotopic purity of the *C-precursor.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:_, Date: 04/01/2015

“ B.G. Chittim {mmiyyey) '

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 ceriified 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 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 fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION: _
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. |sotopic 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 censideration. 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/IMS/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
wall 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, v (y), of a value y and the uncertainty of the independent parameters
X,, X,,...x on which it depends is:

Il

(X%, )) = Zu()’axi)z

=l
where x is expressed as a relative standard uncerainty of the individual parameter.

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

TRACEABEILITY:
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 prier to each
weighing using NIST andfor NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 180 9001 by SAl Global,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation tnc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

H CALA
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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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Figure 1: MPFUdA; LC/MS Data (TIC and Mass Spectrum)
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Condltions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl M3
Chromatogra nditions M$S Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (200 - 850 amu})
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capilllary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer} Cone Voltage (V) = 15.00
Ramp to 90% crganic over 7 min and held for Cone Gas Flow (l/hr) = 65
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr} = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2:

MPFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection

10 pl (500 ng/ml MPFUdA)

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

(both with 10 mM NH,OAc bufer)

Flow: 300 pl/min

MS Parameters

Collision Gas {mbar) = 3.46e-3
Collision Energy (eV) = 11

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

MPFUGATD14 (4 of 4)
revl

Page 188 of 461



Reagent

LCMPFUdA 00006



LTINS R:3/3/16 Cé&ww

WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRCDUCT CODE: MPFUdJA LOT NUMBER; MPFUdA1014
COMPOUND: Perfluoro-n-[1,2-"*C_Jundecanoic acid
STRUCTURE: CAS #: Not available

NSNS NSNS NS

pr O e O O e O B O

/\ /\ N\ /\ /\ o

MOLECULAR FORMULA: ®C,*CHF, 0, MOLECULAR WEIGHT: 566.08
CONCENTRATION: 50 + 2.5 pug/mi : SOLVENT({S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: =99% “C
LAST TESTED: (mmwdyyy 10/31/2014 (1,2-C,)
EXPIRY DATE: iy 10/31/2019

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 ta prevent conversion of the carboxylic acid to the methyl ester.
. Presence of 1-°C -PFUdA (~1%; see Figure 2), 2-"C -PFUdA (~1%), and PFUdA (~0.2%; see Figure

2} are due to the isotopic purity of the *C-precursor.

FOR LABOQRATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

“B.G. ehittim i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE: .
The products prepared by Waellington Laboratories Inc. are for laboratory use only. This ceriified 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 weli-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Wasie 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 produsts are synthesized using single-produét unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/IMS/MS,
SFC/UVIMS/MS, x-ray crystaliography, and melting point. Isotopic purlties of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior 1o 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 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 erystalline 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 slandard 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,,...%_on which it depends is:

u

w, (%, x,,.x,)) = Z:.e(y,x;)2

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

The individual uncertafnties taken into account include those assaciated 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 Cerlificate of Analysis for all of our produéts.

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

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability In its composition and congentration, 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 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratary Accreditation Inc. (CALA: A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523). '
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**For additiona! information or assistance cencerning 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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Figure 1: MPFUdA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP |
1.7 um, 2.1 x 100 mm Experiment: Full Scan (200 - 850 amu)
Mobile phase: Gradient Seurce: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp te 90% organic over 7 min and held for Cone Gas Flow {l/hr} = 65
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formi:27, Issued 2004-11-10 MPFUGA1014 (3 of 4)
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Figure 2: MPFUdA; 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 MPFUdA)
Collision Gas (mbar) = 3.46e-3
Mcbile phase: Isocratic 80% (80:20 MeQH:ACN}/ 20% H,0O Callisicn Energy (eV} = 11
(both with 10 mi NH OAc buffer)
Flow: 300 ul/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFBA LOT NUMBER: PFBA0313
COMPOUND: Perfiuoro-n-butanoic acid
STRUCTURE: CAS #: 375-22-4

F. F 9
N/ |
c

Fe /C\/ ~

A A
F F F F

MOLECULAR FORMULA: CHF O, MOLECULAR WEIGHT: 214.04

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

CHEMICAL PURITY: >98%

LAST T D: iy 03/05/2013

EXPIRY DATE: mmddvyy 03/05/2018

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy ester,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m’ Date: 03/06/2013

” B.G. Chittim {mrmiddyyyy}

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 PFBAC313 (1 of 4)

Reviston#:2, Revisad 2012-06-13

Page 195 of 461



INTENDED USE:
The products prepared by Wellington Laborateries Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS { CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are also confirned 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 sclutions 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 and/or LC/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 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 (v}, of a value y and the uncertainty of the independent parameters

w (v(x,x,,.x, )= iu!(y,)ci )
)

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

X, X,...x_ on which it depends is:

The individual uncertainties taken into account include those assocliated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of x5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all our products.

TRACEARILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitering for any degradation or change in concentration of the listed
analyte(s) is performed on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to ISO 9001:2008 by SAl Global, ISO/EC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

atr,
% CALA

Accresutsod b A VTG

HEFERENCE MATERIAL PRODUCER

**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 info@well-labs.com™*
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Figure 1:

PFBA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
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 (150 - 850 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 25% (80:20 MeOH:ACN) / 75% H,0 Capillary Voitage (kv) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 8.00
Ramp to 90% organic cver 7.5 min and hold for 1.5 min Cone Gas Flow {I/hr} = 100
before returning to initial conditions in 0.5 min, Desolvation Gas Flow (l/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml PFBA)
Collision Gas (mbar) = 3.70e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Collision Energy (eV) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORTIES DOCUMENTATION
PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS1014
COMPOUND: Potassium perfluoro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3
F. F F F
N/ NS
C c 3
AR N
VANV
F F F F
MOLECULAR FORMULA: C,FSOK MOLECULAR WEIGHT: 338.19 i
CONCENTRATION: 50.0 £ 2.5 pg/ml (K salt) SOLVENT(S): Methano!
44.2 £ 2.2 yg/ml {(PFBS anion)
CHEMICAL PURITY: >98%
LAST TESTED: imwdivymm 10/09/2014
EXPIRY DATE: immdaiyyyy) 10/09/2019
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: 10/17/2014

~ B.G. ©hittim ()

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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LPFB51014 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Ing. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All proecedures should be carried
out in a well-functioning fume hoed and suitable gloves, eye protection and clothing should be worn at all times. Waste should be
disposed of according to national and regional regulations. Material Safety Data Sheets (MSDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesmed using single-product, unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LG/M3/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 and/or LC/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
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, ¥ {y), of a value y and the uncertainty of the independent parameters
X, X,...%, 0N which it depends is:

u (00X, 8,01, )= Zu(y,vi)z

whare 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 our products.

TRACEABILITY:
All reference standard solutions ate traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte(s) Is performed on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 9001:2008 by SAl Global, ISOAEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523}.
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Eigure 1:

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

Waters Acquity Ultra Performance LC
Micromass Quattro micro API MS

,_
Ble

Chromatographic Condiflons
Column: Acquity UPLC BEH Shield RP,,

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 40% (80:20 MeOH:ACN}/ 60% H,O
{(both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pl/min

MS Parameters

Experiment: Full Scan {150 - 850 amu)

Source: Electrospray (negative}
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 40.00

Cone Gas Flow (l/hr) = 50
Desolvation Gas Flow (/hr} = 750
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Eiqure 2:

L-PFBS; LC/MS/MS Data (Selected MRM Transitions)

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

Flow: 300 plfmin

Collision Energy (&V) =
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 yl {500 ng/ml L-PFBS)
Collision Gas {mbar) = 3.43e-3
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CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE: PFDA

COMPOUND:

STRUCTURE:

MCLECULAR FORMULA.:
CONCENTRATION:

CHEMICAL PURITY:

LAST TESTED: (mwedvy
EXPIRY DATE: mmidyym
RECOMMENDED STORAGE:

LOT NUMBER; PFDA0G13

Perflucro-n-decanoic acid

CAS #: 335-76-2

C,HF.O, MOLECULAR WEIGHT: 514.08

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

>98%

06/19/2013

06/19/2018

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 ~ 0.4% PFNA and ~ 0.1% PFOA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

?(%:' Date: _07/03/2013

- B G\EI ﬁ Im {mm/ddiyyyy)

Certified By:

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. They are designed to be used as reference
standards for the identification and/or quantificaticn of specific chemical compound(s).

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functicning fume hood and suitable gloves, eye protection and clothing should be worn at all times. Waste should be
disposed of according to national and regional regulations, Material Safety Dala Sheets (MSDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
¥-ray crystallegraphy and melting point. Isotopic purities of mass-labelled compounds are alsc confirmed using HRGC/HRMS
and/or LC/IMS/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
Iot and, after the addition of an appropriate internal standard, they are compared by GC/MS andfor LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogensity 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

AR EN) P A

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

X, X,,...x_on which it depends is:

EL

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots, The microbalances used for solution preparation are
reguiarly tested by an external, ISO/IEC 17025:2005 accredited calibration company. Ih 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 pracedures, which are ultimately traceable to NIST. For certain products,
traceabllity to international interlaboratory studies has also been established.

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SC 9001:2008 by SAl Global, ISC/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226}, and 1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

S CALA ACLASS

ety
Acramabon th. AL L

HWEFERENGE MATERIAL 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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Figure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chrom hic Conditjon 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: 60% (80:20 MeCH:ACN)/ 40% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 156.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow {I/hr) = 50
1.5 min before returning to initiai conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300G pl/min
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Figure 2:

PFDA; LC/MS/MS Data (Selected MRM Transitions)
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ditions for Figur:

Injection: Direct loop injection

10 pl (500 ng/ml PFDA)

Mobile phase: Isocratic 80% (80.20 MeOH:ACN} / 20% H,O
{both with 10 mM NH,OAc buffer)

Flow: 300 pifmin

MS Parameters

Collision Gas (mbar) = 3.58e-3
Collision Energy (eV)} =13
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_VVELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDA0S15
COMPOUND: Perfluoro-n-decanoic acid
STRUCTURE: CAS #: 335-76-2

F F F F F F F a
RVAVAAVIRVEE
\C/ \C/ \c/ \C/ \C/ \‘OH

/ /N VANEVAN

MOLECULAR FORMULA: C HF .0, MOLECULAR WEIGHT: 514.08

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

CHEMICAL PURITY: >98%

LAST TESTED: (mmadnyyy) 07/02/2015

EXPIRY DATE: (i 07/02/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/! DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.6% PFNA and ~ 0.3% PFOA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _07/24/2015

~ B.G. Chittim {mmeadyyyy)

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 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 & well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs} are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallagraphy, 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 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/UVIMSIMS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further 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,..x on which it depends is:
u, (P(x, %5508, )) = ‘#ZM(JJ, x)
=1

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

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

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

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

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

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

M CALA

v % ACCREDITED
g |

Farlen
Frege iR N A REFERENCE MATERIAL
PROOUCER

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1: PFDA; LC/MS Data (TIC and Mass Spectrum}
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP1 MS

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 50% (80:20 MeQH:ACN) / 50% H,O
(both with 10 mM NH OAc buffer)
Ramp to 90% organic over 7 min and hold for
2 min before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pl/min

MS Paramsaters
Experiment: Full Scan (150 - 850 amu)

Source: Electrospray {negative}
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow {I/hr) = 750
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Figure 2: PFDA; LC/MS/MS Data {Selected MRM Transitions)
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Conditlons for Figure 2:

Injection: Direct loop injection MS Parameters
10 pt (500 ng/ml PFDA)
Collision Gas (mbar) = 3.62¢-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =13

(both with 10 mM NH,OAc buffer)

Flow: 300 ulfmin
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WELLINGTON CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDoA : LOT NUMBER: PFDoA0113
COMPOUND: Perfluoro-n-dodecanoic acid
STRUCTURE: CAS #: 307-55-1 |

e \/ \/ \/ \/ \/ I

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

/\ /\ /\ /\ /\ /\ o

MOLECULAR FORMULA: c HF2302 MOLECULAR WEIGHT: 614.10

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

CHEMICAL PURITY: >98%

LAST TESTED: mmucivym 01/03/2013

EXPIRY DATE: mmudyvyy) 01/03/2018

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (02/01/2013

” B.G. CHittim i)

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

Formit:27, Issued 2004-11-10 PFDaAG113 {1 of 4)
Revision#:2, Revised 2012-06-13
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Eigure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hrom 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: 40% (80:20 MeOH:ACN) / 60% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer} Cone Voltage (V) = 20.00
Ramp to 890% crganic over 7 min and hold for 2 min. Cone Gas Flow (Ithr) = 100
Return to initial conditions in 0.5 min. Desclvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDoA LOT NUMBER: PFDoA0115
COMPOUND: Perfluorg-n-dodecanoic acid
STRUCTURE: CAS #: 307-55-1

F\/\/\/\/\/OI

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

/\ /\ /\ /\ /\ /\ o"

o]

MOLECULAR FORMULA: CHF, O, MOLECULAR WEIGHT: 614.10

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

CHEMICAL PURITY: >98%

LAST TESTED: immedivym 01/30/2015

EXPIRY DATE: mmiaywwy) 01/30/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark piace

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.
J 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: (3/25/2015

“ B.G. Gtrittim miadiyyys)

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

Form#:27, Issued 2004-11-10

PFDOAD115 (1 of 4)
Rewvision#:3, Revised 2015-63-24
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains,

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hcod 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 characlerized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MSIMS, x-ray crystallography, and melting point. 1sotopic purities of mass-labelled compounds are also confirmed using
HRGC/MHRMS andfor LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, erystalline 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
{ot and, after the addition of an appropriate intermal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each soluticn are required to be <5% RSD. New solution lots of existing
products are compared to oider lots in the same manner, which further confirms the homogeneity of the crystalline 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
eguation:

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:
M.:(y(xl 3 Xy ,...x")) = Zu(y,x‘.}z
U i1

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

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

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

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

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

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

f'i?‘; CALA

o 6

. ACCREDITED
il Gk

Hesang
ALCSESRRIGR N B REFERENCE MATERIAL
RO UCEN

**For additional information or assistance concerning this or any other praducts from Wellington Laboratories Inc.,
please visit our website at www.well-labs com or contact us directly at info@well-labs.com™
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Figure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Column: Acquity UPLC BEH Shield RP,

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 60% (80:20 MeQH:ACN) / 40% H,O
(both with 10 mM NH OAc buffer}
Ramp to 90% organic aver ¥ min and hold for 1.5 min
before retumning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 p¥min

M3 Parameters
Experiment: Full Scan (250 - 1000 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 20.00

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

Form#: 27, Issued 2004-11-10
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Figure 2;

PFDoA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection

10 upl (500 ng/m! PFDoA)

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

Flow: 300 pl/min

MS Parameters

Callision Gas (mbar) = 3.28e-3
Collision Energy (V) =13
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WELLING CERTIFICATE OF ANALYSIS
LABORATORTIES DOCUMENTATION
PRODUCT CODE: L-PFDoS LOT NUMBER: LPFDoS1011
MPOQUND: Sodium perfluoro-1-dodecanesulfonate
STRUCTURE: CAS #: Not available

R F R F K F F F R F F F
\ / \ / \C/ \c/ \c/ \c/ S0;Na"
F/C\C/C\C/ N N e N

NSNS\ SN SN SN

MOLECULAR FORMULA: C,F,,S0Na MOLECULAR WEIGHT: 722,14 :

CONCENTRATION: 50.0 £ 2.5 pg/ml {Na salt) SOLVENT(S): Methanol
48.4 £ 2.4 pg/ml {PFDoS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (umudvyy) 10/06/2011

EXPIRY DATE: mmayyw) 10/06/2016

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS3/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains ~ 0.3% of sodium perfluoro-1-tetradecanesulfonate and ~ 0.8% of

perfluoro-n-dodecanoic acid (PFDoA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: _(01/15/2013

“B.G. Chittim )

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

Form#. 27, Issued 2004-11-1G LPFDoS1011 {1 of 4)
Revision#. 2, Revised 2012-06-13
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INTENDED USE;

The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

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

HOMOGENEITY:
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 and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

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

The combined relative standard uncertainty, 4 (v), of a value y and the uncertainty of the independent parameters
X, X,..x on which it depends is:

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maxitnum 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 ali our products.

TRACEABILITY:
All reference standard solutions are fraceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of ime
specified by the expiry date in the uncpened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte(s) is performed on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 9001:2008 by SAl Global, ISOAEC
17025:2005 by the Canadian Association for Laboralory Accreditation Inc. (CALA; A 1226), and I1SC GUIDE 34:2008 by ACLASS
{(cerificate number AR-1523).

A%y,
S CALA

g
ACCH B amen MO, & 1226
REFERENCE MATERIAL PRODUGER

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

L-PFDoS; LC/MS Data (TIC and Mass Spectrum)
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Cond|tions for Figure 1:

—
[y

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

Blo

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 65% (80:20 MeOH:ACN) / 35% H,0
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

MS Parameters
Experiment: Full Scan (20C - 85¢ amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 80.00

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow (l/hr) = 750
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Figure 2: L-PFDoS; LC/MS/MS Data {Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
i 10 pl (500 ng/ml L-PFDoS)
Collisicn Gas {(mbar) = 3.54e-3

Mabile phase: lsocratic 65% (80:20 MeOH:ACN) / 35% H,O Collision Energy {eV} = 50

(both with 10 mM NH,QAc buffer)

Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFDS LOT NUMBER: LPFDS0913
MPOUND: Sodium perfluoro-1-decanesulfonate
STRUCTURE: CAS #: " Not available
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MOLECULAR FORMULA; C,F.S0O\Na MOLECULAR WEIGHT: 622.13

0 21
CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
48.2 £ 2.4 ug/iml (PFDS anion)
CHEMICAL PURITY: >98%
LAST TESTED: (mmdavyy 09/13/2013
EXPIRY DATE: mmiddyyyy 09/13/2018

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further detalls.

FOR LABORATQRY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 09/23/2013

“B.G. Chittim rmistyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 « info@weli-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s}.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unhecessary 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 reguiations. Material Safety Data Sheets (MSDSs) are available upon request.

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

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
lct and, after the addition of an appropriate internal standard, they are compared by GC/MS and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

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

U (X, ,x,)) = 1 izl(J”axf)z
i=]

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

X,, XX, 0N which it depends is:

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

TRACEABILITY:
All reference standard solutions are fraceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISQYIEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaberatory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte(s) is performed on a routine 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.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 15O 9001:2008 by SAl Global, ISO/NEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34:2009 by ACLASS
(certificate number 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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Condltions for Figure 1:
LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Paramefers
Column: Acquity UPLC BEH Shield RP
1.7 ¢m, 2,1 x 100 mm Experiment: Full Scan (225 - B50 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% (80:20 MeOH:ACN) / 55% H,0O Capillary Voltage {kV) = 2.00
(both with 10 mM NH OAc buffer) Cone Voltage (V) = 70.G0
Ramp to 90% organic over 7 min and hold for Cone Gas Flow {//hr) = 60
1.5 min before retumning to initial conditions in 0.5 min. Desalvation Gas Flow (I/hr) = 650
Time: 11 min
Flow: 300 pl/min
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Figure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions)
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Condltions for Figure 2:
injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFDS)
Collislon Gas {mbar} = 3.78e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 50
(both with 10 mM NH,OAc buffer)
Flow: 300 plmin
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHpRA LOT NUMBER: PFHpA0514
COMPOUND: Perfluoro-n-heptanoic acid
STRUCTURE: CAS #: 375-85-9

FE F F F
N/ N/ \/
/C\C/C\C/C\C/C\

VANRVANRVAN o

MOLECULAR FORMULA: C,HF O, MOLECULAR WEIGHT: 364.06

CONCENTRATION: 50 £ 2.5 pg/ml 18] T(S): Mathanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: middvwn 05/09/2014

EXPIRY DATE: immicdywn 05/09/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 05/22/2014

~ B.G. Chittim (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 preducts prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as referance
standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are alsc 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 andfor LG/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

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

X, XX, ON which it depends is:
M( (y(x\ 3 ":2" ‘xn )) = 1 ZH(}‘,,\'JZ
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 our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their catibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to [SO 9001:2008 by SAl Global, ISONEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and 1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523),

1
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**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-labs.com**
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Figure 1:

PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
hromato i nditions MS Parameters
Column: Acquity UPLC BEH C
1.7 m, 2.1 x 100 mm Experiment: Full Scan {250 - 950 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,OAg buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I//hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 3QC plfmin
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Eigure 2: PFHpA; LC/MS/MS Data {Selected MRM Transitions)
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Co for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHpA)
Collision Gas (mbar) = 3.24e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 11
(both with 10 mM NH,QAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHp30114
COMPOQUND: Sodium perfluoro-1-heptanesulfonate
STRUCTURE: CAS i#: Not available

F\ /F F\ /F F\ /F
\/\/\/\/

/\ /\ /\ /\

SOy Na*

MOLECULAR FORMULA: CF.SONa MOLECULAR WEIGHT: 472.10

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.6 + 2.4 pg/mt (PFHpPS anion)

CHEMICAL PURITY: >98%

LAST TESTED: iy 01/28/2014

EXPIRY DATE: mmecuyy) 01/28/2019

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 ~ 0.1% of L-PFHxS (C,F ,SO,Na) and ~ 0.2% of L-PFOS (C,F SO Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: /%:, Date: _03/27/2015

~ B.G. Chittim (mmidelyyyy}

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

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

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. 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 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% RS8D. 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 maxirmum 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_ 0N which it depends is:
RCERENNET BN RN
b=l

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

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

TRACEABILITY:

: All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external 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;
©ngoing stabillity 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 Syslem registered to the latest versions of 1ISOC 9001 by SAl Global,
ISC/EC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226}, and |SO 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**

Formi#:27, Issued 2004-11-10 LPFHpS0114 (2 of 4)
Revision#:3, Revised 2015-03-24 P ag e 239 Of 46 l rev



Figure 1:

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

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Condi

Column: Acquity UPLC BEH Shield RP,

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 50% (80:20 MeOH:ACN}/ 50% H,0
{both with 10 mM NH,OAc buffer)
Ramp to 80% organic over 7 min and hold for
1.5 min before returning to initial conditions in 0.5 min.
Time: 13 min

Flow: 300 plmin

MS Parameters
Experiment: Full Scan {225 - 850 amu})

Source: Electrospray {negative}
Capillary Voltage (kV) = 2.00
Cone Voltage (V) = 60.00

Cone Gas Flow {l/hr) =
Desolvation Gas Flow (i/hr) =750
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Figure 2:

L-PFHpS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml L-PFHpS)
Collision Gas (mbar) = 3.66e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,O Collision Energy {eV) = 35
(both with 10 mM NH,OAG buffer}
Flow: 300 pl/min
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxA LOT NUMBER: PFHxA0514
COMPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: ~ CAS #: 307-24-4

F F F F o
N/ \/ |
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\C/ \C/ S \

v A ™
F F Ff F F F

MOLECULAR FORMULA: CHF. O, MOLECULAR WEIGHT: 314.05

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

CHEMICAL PURITY: >08%

LAST TESTED: (nmwdiyywy 05/09/2014

EXPIRY DATE: mmadyyy 05/09/2019

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/22/2014

~ B.G. ttittim (el

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. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

HAZARDS:
This product should only be used by qualified personnet 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 worh at all fimes, Waste should be
disposed of according to national and regional regulations. Material Safety Data Sheets (MSDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled cornpounds 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 and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relativé standard uncertainty of our reference standard solutlons 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:
(e, %y, 0) = 1 z‘”(}’:-ti )2
1=]

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

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

TRACE ITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST andfor NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

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

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

QUALITY MANAGEMENT:
This product was praduced using a Quality Management System registered 1o 1SO 8001:2008 by SAl Global, I1SO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
{certificate number AR-1523}.
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™”
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Figure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chr tographic Condition I ter:
Column: Acquity UPLC BEH C,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (250 - 950 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.00
{both with 10 mM NH_ OAc buffer) Cone Voltage (V) = 15.00
Ramp te 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 100
before returning 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: PFHxA; LC/MS/MS Data (Selected MRM Transitions)
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Conditi Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHxA)
Collision Gas (mbar} = 3.24e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =10
(both with 10 mM NH,OAc buffer}
Flow: 300 plimin
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WELLINGfON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHxS LOT NUMBER: LPFHxS0514
COMPOUND: Sodium perfluoro-1-hexanesulfonate
STRUCTURE: CAS #: 82382-12-5

F F R F F F
\C/ \C/ \C/ SOy Na*
N NN

/N /N /N
F F F F F F

MOLECULAR FORMULA: C.F.SO,\Na MOLECULAR WEIGHT: 42210

CONCENTRATION: 50.0 £ 2.5 pg/ml {Na salt) SOLVENT(S): Methanol
47.3 + 2.4 pg/ml (PFHxS anion)

CHEMICAL PURITY: >98%

LAST TE ED: {mmrddiyyyy} 05/09/2014

EXPIRY DATE: imwddivyw) 05/09/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (05/16/2014

~ B.G. Chittim riadtyy)

Wellingfon Laboratories iInc., 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. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS { CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
- their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. |sotopic 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 homageneity 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 andfor LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RS8D. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

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

w, (v(x,x,,.x,)) = /iu(y, X, ¥

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

X, X,,...X, On which it depends is:

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. Ail valumetric glassware used is of Class A tolerance and
has been tested according to the approptlate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

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

LIMITED WARRANTY:
) Al the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to ISO 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

Ve, »
=M cALA

aaenelatien b RITIG

REFERENGE MATERIAL 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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Eigure 1: L-PFHxS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH C
1.7 pm, 2.1 x 100 mm Experiment; Full Scan (250 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Formit:27, Issued 2004-11-10 LPFHxS0514 (3 of 4)
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Eigure 2: L-PFHxS; LC/IMS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2;
Injection: Direct loop injection MS Parameters
10 i (500 ng/ml L-PFHxS)
Collision Gas {mbar} = 3.17e-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 pimin
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFNA LOT NUMBER: PFNAO514
COMPOUND: Perfluoro-n-nenanoic acid
STRUCTURE: CAS #: 375-95-1
£ F R F F F F F 9
\/ \/ \/ \/ |
F/C\C/C\C/C\C/C\C/C\DH
/N /N /N /N
£ F F F F F F F
MOLECULAR FORMULA.: CHF O, MOLECULAR WEIGHT.  464.08
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: mmadvyy 05/09/2014
EXPIRY DATE: inmiddryyyy 05/09/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
. Contains ~ 0.1% of perfiuoro-n-octanoic acid {PFOA) and < 0.1% of perfluoro-n-heptanoic acid
{PFHpA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/22/2014
{

~ B.G. Chittim rnidtyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3U5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com
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INTENDED USE:
The preducts prepared by Weliington Laboratories inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

HAZARDS:
This product should only be used by qualified personnet 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 aof according to naticnal and regional regulations. Material Safety Data Sheets (MSDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION: :
Where possible, all of our products are synthesized using single-product, unambiguous rautes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are also confirmed using HRGC/HRMS

and/or LC/MS/MS.
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
fot and, after the addition of an appropriate internat standard, they are compared by GC/MS and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older Iots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

The cormblined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, X,,...x, on which it depends is:

ue (.V(XL 3 xz""xn )) —

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested accerding to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY 10D OF VALIDITY:
Qngoing stability studies of this product have demonstrated stabitity in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte{s} is performed on a routine basis,

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 8001:2008 by SAl Global, |SQ/IEC
17025:2005 by the Canadian Association far Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: PFNA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hr tographic Conditions MS Parameters i
Column: Acquity UPLC BEHC |
: 1.7 ym, 2.1 x 100 mm Experiment: Full Scan (250 - 950 amu)

Mobile phase: Gradient Source: Electrospray (negative)

Start: 50% (80:20 MeOH:ACN) / 50% H,O Capilllary Voltage (kV) = 2.00

{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 {I/hr} = 50

before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750

Time: 10 min
Flow: 300 ulmin ' !
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Figure 2:

PFNA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Direct loop injection
10 pl (500 ng/ml PFNA)

Injection:

{both with 10 mM NH, OAc buffer)

Flow: 300 pl¥min

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

MS Parameters

Collision Gas {mbar) = 3.17e-3
Collision Energy (V) = 11
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFNS LOT NUMBER: LPFNS0712
COMPOUND: Sodium perfluoro-1-nonanesulfonate
STRUCTURE: CAS #: 98789-57-2

NSNS NSNS o
\/\/\/\/\/
/\ /\ /\ /\ /\

MOLECULAR FORMULA: C.F .50 Na MOLECULAR WEIGHT: 572.12

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
48.0 + 2.4 pg/ml (PFNS anion)

CHEMICAL PURITY: >98%

LAST TESTED: vy 07/04/2012

EXPIRY DATE: immwdayyy 07/04/2017

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (T!C 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: (01/15/2013

~ B.G. Chittim )

Wellington Laboratories Inc., 345 Southgafe Dr. Guelph ON N1G 3M5 CANADA
579-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formi#; 27, Issued 2004-11-10 LPFNS0712 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isctopic purities of mass-labelled compounds are also confirmed using HRGC/HRMS
andfor LC/MS/MS.

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

u (p(x,, Xy px,)) = ,izr(y,xf)z
iw=|

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

X, X,...x on which it depends is:

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 reiative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all our products,

TRACEABILITY:
All reference standard solutions are traceable to specific crystaltine lots. The microbalances used for solution preparation are
requiarly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights, All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIR’ TE | PERIOD OF IDITY:
Ongeing stability studies of this product have demonstrated stability in its composition and concentration for the period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte(s) is performed on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management Syslem registered to ISO 9001:2008 by SAl Global, ISGAEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1ISO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

4"
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Aczredht M Ry KT
REFERENCE MATEAIAL PRCDUCER

*Far additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: L-PFNS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatographlc 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: 55% (80:20 MeOH:ACN) / 45% H,0O Capillary Voltage (kV) = 2.00
{both with 10 mM NH, OAc buffer} Cone Voltage (V) = 65.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min .
Flow: 300 yl/min
Formi: 27, Issued 2004-11-10 LPFNSC712 (3 of 4)



Figure 2: L-PFNS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFNS)
Collision Gas (mbar) = 3.54e-3
Mobile phase: {socratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 45
(both with 10 mM NH OAc buffer)
Flow: 300 plimin
Formit:27, Issued 2004-11-10 LPFNS0712 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT GODE: PFOA LOT NUMBER: PFOA1013
C ND: Perfluoro-n-octanoic acid
STRUCTURE: CAS #: 335-67-1
F o]
\/ \/ \/ ﬂ
N / pa— \ A ~e” ™Son
/ \ / \ / \
F F F F
MOLECULAR FORMULA: CHF,O, MOLECULAR WEIGHT: 414.07
CONCENTRATION: 50 + 2.5 ug/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TE§ I ED: {mmiddyyyy) 10/11/2013
EXPIRY DATE: (wwdorvyy 10/11/2018

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:, Date: 10/18/2013

~ B.G. Chittim ]

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. They are designed to be used as reference
standards for the identification andfor quantification of specific chemical compound(s}.

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

SYNTHESIS / CHA 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,
x-ray crystallography and melting point. Isolopic 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 and/or LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogensity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

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

X, X,...X 0n which it depends is:
(V0 Xy, ) = 1 Z”(J’: xf)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 unceriainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISO/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOCD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and conceniration for the period of time
specified by the expiry date In the unopened ampoule. Monitaring for any degradation or change in concentration of the listed
analyte(s) is performed on a routine basls.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 9001:2008 by SAl Global, ISG/AEC
17025:2005 by the Canadian Association for Labaratory Accreditation Inc. (CALA; A 1226}, and 1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*

Formi#:27, Issued 2004-11-10 PFCA1013 (2 of 4)
Revisioni#:2, Revised 2012-06-13 rev

Page 264 of 461



Revision#:2, Revised 2012-06-13

Eigure 1: PFOA; LC/MS Data (TIC and Mass Spectrum)
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Conditio r Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 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) = 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) = 100
1 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin 3
Form#: 27, Issued 2004-11-10 PFOA1013 (3 0f 4)
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions)

[110¢t2013_PFOA_003 11-0ct-2013  15:53:13
PFOA1013 500 ng/ml
100+ PFOA [CgF 150" — [C7F,sI 413 > 369
ﬂ 1.76e5
) I
|
T T e T R e T e e e e e e
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
100- PFDA [C1oF190a]" — [CoF 4ol 513 > 469
] h\ 186
E,\'E: \/ \ f\‘ l\ ﬁ \ \/
" N 1 /
1 5 / \ ]‘\\ 7 \/\/\[
P I NI I A R
0 \\\IIIII\‘\\\llllli‘1\ITZ‘T\\E:|||I|\E|‘ \\\‘\\\\;llllllllllllzl‘\\\\‘!III'II.\JJ\\\‘\!\I[l\l\ l\l\‘
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
100 PFNA [CoF47050" — [CgF 47T 463 > 419
] 162
1 . i
b i ”l ;“\
1 J r' !
= h/ \f \/af FIH
] /\W/\/ /\/\“’ \/J\/L\ WA "'.f‘v\“;’ ‘f
- ]' 1
0 \lllll\\‘ llllll\\‘T\\\‘\lll'llllll \ll[\i\Igll\llllllll\lw‘\\\\‘\l:l‘l:-ll \\\‘\|II|IIII|IIIIIIIII|
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 340
_ PFHpA [C7F 30,1 — [CgFysl 363 > 319
100
1 . 187
: \/ f\“ !
N AL N\
- J\ T
VAN y J e Wy
04 T[‘l e e e —_—
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 320 3.40
100- PFOS [C4F1750,0 — [FSO,] 499 >-1 gg
; /\ 1
-a.Q_
N \ \
] \/ P
O‘ium s||||1w\‘ :II|||||||\\\‘\|\\|||\L||i|1‘\\i\‘\|||||||||||||||1='\ \;:li |||||\H‘\r\l‘\\z\‘rrw‘Tlme
1.40 1.60 1.80 2.00 2.20 2.40 2.50 8 3.00 3.20 3.40

Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFOA)
Caollision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN} / 20% H,O Collision Energy (eV) = 11

(both with 10 mM NH,OQAc buffer)

Flow: 300 yl'min
Forrmit: 27, Issued 2004-11-10 PFOA1013 (4 of 4)
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFOA LOT NUMBER: PFOA1115
COMPOUND: Perfluoro-n-octanoic acid
STRUCTURE: CAS #: 335-67-1

MOLECULAR FORMULA.: CHF. O, MOLECULAR WEIGHT: 414.07

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

CHEMICAL PURITY: >08%

LAST TESTED: (mmuaayym 11/06/2015

EXPIRY DATE: (mmacywy 11/06/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: _11/11/2015

~ B.G. CHhittim {mmiddryyyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 -« info@well-labs.com
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INTENDED USE: .
The products prepared by Wellington Laborataries 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 handfing 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.

YNTHESI HARA! ON:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

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

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

Xy Xy X, ON which it depends is:
u, (%, %55, )) = JZ”()’J;Y
=1

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

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

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

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17026 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

L CALA
e ACCREDITED

Toring
Hdargm abin bl A RLAL REFERENCE MATERIAL
PRDDUCER

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

LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro AP1 MS
Column: Acquity UPLC BEH Shield RP

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 50% {80:20 MeOH:ACN) / 50% H,O
(both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for
2 min before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

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

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 100
Desoclvation Gas Flow (Ithr) = 750
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml PFOA)
Collision Gas {mbar) = 3.17e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =10
(both with 10 mM NH,OAc bufier}
Flow: 300 pl/min
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WELLINGTO CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

PRODUCT CODE: PFODA LOT NUMBER: PFODA08(O7
COMPOUND: Perfluoro-n-octadecanoic acid
STRUCTURE: CAS #: 16517-11-6

YAV AVAVAVIVIVEN

\/\/\/\/\/\/\./\/\/C\

/\ SN N /\ SN SN SN SN /\ o

MOLECULAR FORMULA: CHF.O, MOLECULAR WEIGHT: 914.15

CONCENTRATION: 50 t 2.5 pg/mi SOLVENT(S): Methanol
Water {4%)

CHEMICAL PURITY: >98%

LAST TESTED: sy 04/25/2014

EXPIRY DATE: mwddyyy) 04/25/2017

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy| ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/28/2014

“ B.G. Shittim {ramideyyyy)

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. They are designed to be used as reference
standards for the identification and/or guantification of specific chemical compound(s).

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection and clothing should be womn at alt times. Waste should be
disposed of according to national and regional regulations. Material Safety Data Sheets (M3DSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product, unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
x-ray crystallography and melting point. Isotopic purities of mass-labelled compounds are also confirmed using HRGC/HRMS
andfor LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of 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 andfor LC/MS/MS. The relative
response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing products are
compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as well as the
stability and homogeneity of the solutions in the storage containers.

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

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

X, X,,...x_on which it depends is:
RSN EN ) R NG
=1

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 our products.

TRACEABILITY:
All reference standard sclutions are fraceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external, ISQ/IEC 17025:2005 accredited calibration company. In addition, their calibration is verified prior
to each weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and
has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products,
traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration for tha period of time
specified by the expiry date in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed
analyte(s) is performed on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 13O 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34:2009 by ACLASS
{certificate number AR-1523).
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S cALA
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HEFERENCE MATERIAL PRODUCER

**For additional information or assistance concerning this ar 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: PFODA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Flgure 1:

LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Gonditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {225 - 1100 amu)
Mobile phase: Gradient Source: 