.‘ Naval Facilities Engineering Command

Groundwater Sample Results,
Combined Level 2 and Level 4 Laboratory Report,
and the Sample Location Report, SDG 320-24184-1

Naval Air Station Dallas
Dallas, Texas

July 2019

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED




N00215_002648
NAS DALLAS, TX
SSIC 5000-33c

LABORATORY DATA PACKAGE 320-24184-1 NAS DALLAS TX
01/13/2017
TEST AMERICA, INC.

Approved for public release: distribution unlimited.

Rev. 3, dated Nov 2018




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 320-24184-1
Job Description: PFAS, NAS Dallas

For:
EnSafe, Inc.
4545 Fuller Drive
Suite 342
Irving, TX 75038

Attention: Thomas Wiberg

Approved for release.

David R Alltucker
Project Manager |
1/13/2017 12:33 PM

Designee for
Jill Kellmann, Manager of Project Management
880 Riverside Parkway, West Sacramento, CA, 95605
(916)374-4402
jill.kellmann@testamericainc.com
01/13/2017

TestAmerica Laboratories, Inc.
TestAmerica Sacramento 880 Riverside Parkway, West Sacramento, CA 95605
Tel (916) 373-5600 Fax (916) 372-1059 www.testamericainc.com

Page 1 of 809


mailto:jill.kellmann@testamericainc.com
http://www.testamericainc.com
http://

Table of Contents

CoverTitle Page . . ... i e 1
Data SUMMArNIES . . . . ..o e e e 4
DEfiNItIONS . . . o 4
Case NarratiVe . . . ... 5
Detection SUMMaANY . ... .. 7
Client Sample Results . . . . ... . o)
Default Detection LIMitS . . . . .. ... e 15
[sotope Dilution Summary . . ... 16
QC Sample ResUlts . . ... ... e 18
QC ASSOCIALION . . o ottt 21
ChroniCle . . . ..o e e 23
Certification Summary . . ... e 24
Method Summary . ... 25
Sample SuMmMaAry . ... ... 26
Manual Integration Summary . . ... e 27
Reagent Traceability . . .. ... 34
COAS oo 65
OrganicSampleData . .. ........... i 395
LCOMS . et 395
MEthod PFC DOD . . .ottt t ettt et e e e e e 395
Method PEC DOD QC SUMMAIY . .+« « e e vt eee e e e e e e e e e e e 396
Method PFC DOD SAMPIE DAA . . . . . oot oottt e e e e e e e e 409
Standards Data . . . . . ..o o e 491
Method PFC DOD ICAL Data . . . . .ottt e e e e e e e e e e e e e e 491
Method PFC DOD CCAL DAt . . . ..ottt e et e e e e e e e e e e e e 576
RAW QC DAA . . . o e v et e e e e 706

Page 2 of 809



Table of Contents

Method PFC DOD Blank Data . . . . . . oottt it e e e e e e e e e e e e e e 706

Method PFC DOD LCS/LCSD Data . . .. v oottt et et e e e et et e et i e s 733

Method PFC DOD RUN LOGS . . . o .ottt et et e e e et e e e e e e e e e e 762

Method PFC DOD Prep Data . . . .. v v vv ettt e e e e e e e e et e e e e e e e e 769

Shipping and Receiving Documents . . . ........... ... .. .. ..... 807
ClientChainof Custody . . ... . i e 808
Sample Receipt Checklist . . . . ... ... .. . . 809

Page 3 of 809



Definitions/Glossary

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

Qualifiers

LCMS

Qualifier Qualifier Description

Q One or more quality control criteria failed.

E Result exceeded calibration range.

M Manual integrated compound.

u Undetected at the Limit of Detection.

B Blank contamination: The analyte was detected above one-half the reporting limit in an associated blank.
J Estimated: The analyte was positively identified; the quantitation is an estimation

D The reported value is from a dilution.

H Sample was prepped or analyzed beyond the specified holding time

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: EnSafe, Inc.
Project: PFAS, NAS Dallas

Report Number: 320-24184-1

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.

TestAmerica West Sacramento attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All
analyses performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures
described in the applicable methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC
plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

TestAmerica utilizes USEPA approved methods and DOD QSM, where applicable, in all analytical work. The samples presented in this
report were analyzed for the parameter(s) listed on the analytical methods summary page in accordance with the method(s) indicated. A
summary of QC data for these analyses is included at the back of the report.

All parameters for which TestAmerica West Sacramento has certification were evaluated to the QSM specified reporting convention or to
the client specified format if different from QSM. Parameters not certified under QSM, if any, were evaluated to the detection limit (DL)
and include qualified results where applicable.

The sample(s) that contain constituents flagged with U are undetected. The result associated with this flag is the limit of detection (LOD).
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.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 12/08/2016; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 3.4 C.

PFAS

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

The continuing calibration verification (CCV) associated with batch 320-144253 recovered above the upper control limit for
Perfluorooctanesulfonic acid (PFOS). The sample FSS3TMW-1216 (320-24184-3) associated with this CCV was greater than the
calibration range. The sample was analyzed at a dilution and reported from a analytical batch 320-145022.

Perfluorohexanesulfonic acid (PFHxS) and Perfluorooctanoic acid (PFOA) were detected in method blank MB 320-142967/1-A at levels
that were above the method detection limit but below % the reporting limit. The values should be considered estimates, and have been
flagged.

The method blank for preparation batch 320-142967 and analytical batch 320-144253 contained Perfluorohexanoic acid (PFHxA) above
half the reporting limit (1/2RL). Any samples that were either greater than 10X the value found in the method blank or not detected were
reported with no further corrective action. Any sample with a detection less than 10x the level found in the method blank were
re-extracted outside of holding time and both sets of data reported..

The Isotope Dilution Analyte (IDA) recoveries for several analytes in the following samples is below the method recommended limit:
308A51MW-LF-1216 (320-24184-1), SWMU1-01-1216 (320-24184-2), FSS3TMW-1216 (320-24184-3), and SWMU1-02-1216
(320-24184-4). Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1, which is achieved for
all IDA in the samples.
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The following samples were diluted to bring the concentration of target analytes within the calibration range: 308A51MW-LF-1216
(320-24184-1), FSS3TMW-1216 (320-24184-3), and SWMU1-02-1216 (320-24184-4. Elevated reporting limits (RLs) are provided.

The following samples (FSS3TMW-1216 (320-24184-3)) required complex dilutions in order for the target analyte concentrations to be
within the calibration range. Due to software limitations the complex dilution samples will have a dilution factor of 1.0 in the dilution factor
field and a DL2 suffix. The complex dilution factors are as follows. FSS3TMW-1216 (320-24184-3) - 2000X dilution

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

Organic Prep
The following sample was a cloudy white color after adding the methanol and water for the final volume. 308A51MW-LF-1216
(320-24184-1)

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 320-144971.

The following sample was re-prepared outside of preparation holding time because the Method Blank was above 1/2 the reporting limit for
PFHxA:SWMU1-01-1216 (320-24184-2) and SWMU1-02-1216 (320-24184-4).

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

Page 6 of 809



Detection Summary

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

Client Sample ID: 308A51MW-LF-1216 Lab Sample ID: 320-24184-1
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 29 E 0.0023 0.00042 ug/L 1 537 (Modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 16 E 0.0023 0.00091 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 14 EB 0.0023 0.00073 ug/L 1 537 (Modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 23 E 0.0023 0.00074 ug/L 1 537 (Modified) Total/NA
Perfluorooctanoic acid (PFOA) 16 EM 0.0023 0.00069 ug/L 1 537 (Modified)  Total/NA
Perfluorononanoic acid (PFNA) 0.13 0.0023 0.00060 ug/L 1 537 (Modified)  Total/NA
Perfluorodecanoic acid (PFDA) 0.0027 0.0023 0.00041 ug/L 1 537 (Modified)  Total/NA
Perfluorotetradecanoic acid (PFTeA) 0.00047 J 0.0023 0.00037 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 16 EM 0.0023 0.00085 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 49 E 0.0023 0.00080 ug/L 1 537 (Modified) Total/NA
Perfluorooctane Sulfonamide (FOSA) 0.0021 J 0.0023 0.00059 ug/L 1 537 (Modified) Total/NA
Perfluorobutanoic acid (PFBA) - DL 53 D 0.12 0.021 ug/L 50 537 (Modified) Total/NA
Perfluoropentanoic acid (PFPeA) - DL 91 D 0.12 0.046 ug/L 50 537 (Modified) Total/NA
Perfluorohexanoic acid (PFHxA) - DL 11 DB 0.12 0.036 ug/L 50 537 (Modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) - DL 43 D 0.12 0.037 ug/L 50 537 (Modified) Total/NA
Perfluorooctanoic acid (PFOA) - DL 26 DM 0.12 0.035 ug/L 50 537 (Modified)  Total/NA
Perfluorononanoic acid (PFNA) - DL 0.13 D 0.12 0.030 ug/L 50 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) - 43 D 0.12 0.042 ug/L 50 537 (Modified)  Total/NA
DL
Perfluorohexanesulfonic acid (PFHxS) 17 D 0.12 0.040 ug/L 50 537 (Modified) Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 1 D 0.18 0.059 ug/L 50 537 (Modified) Total/NA

. DL

Client Sample ID: SWMU1-01-1216 Lab Sample ID: 320-24184-2
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 0.020 M 0.0025 0.00045 ug/L 1 537 (Modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 0.0039 M 0.0025 0.00098 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 0.0057 B 0.0025 0.00078 ug/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) 0.0028 0.0025 0.00074 ug/L 1 537 (Modified)  Total/NA
Perfluorotetradecanoic acid (PFTeA) 0.0011 J 0.0025 0.00039 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.00092 J 0.0025 0.00091 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.0034 0.0025 0.00086 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) - RE 0.0057 H 0.0024 0.00074 ug/L 1 537 (Modified)  Total/NA

Client Sample ID: FSS3TMW-1216 Lab Sample ID: 320-24184-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 16 E 0.0022 0.00041 ug/L 1 537 (Modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 14 E 0.0022 0.00088 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 34 EB 0.0022 0.00070 ug/L 1 537 (Modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 32 E 0.0022 0.00071 ug/L 1 537 (Modified) Total/NA
Perfluorooctanoic acid (PFOA) 6.9 E 0.0022 0.00067 ug/L 1 537 (Modified)  Total/NA
Perfluorononanoic acid (PFNA) 0.19 0.0022 0.00058 ug/L 1 537 (Modified)  Total/NA
Perfluorodecanoic acid (PFDA) 0.067 0.0022 0.00039 ug/L 1 537 (Modified)  Total/NA
Perfluoroundecanoic acid (PFUnA) 0.0021 J 0.0022 0.00067 ug/L 1 537 (Modified)  Total/NA
Perfluorotetradecanoic acid (PFTeA) 0.00042 J 0.0022 0.00036 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 44 EM 0.0022 0.00082 ug/L 1 537 (Modified) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 96 E 0.0022 0.00077 ug/L 1 537 (Modified) Total/NA
Perfluorooctanesulfonic acid (PFOS) 21 EQ 0.0036 0.0011 ug/L 1 537 (Modified) Total/NA

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

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

Client Sample ID: FSS3TMW-1216 (Continued) Lab Sample ID: 320-24184-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorodecanesulfonic acid (PFDS) 051 E 0.0036 0.0011 ug/L 1 537 (Modified) Total/NA
Perfluorooctane Sulfonamide (FOSA) 061 E 0.0022 0.00057 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanoic acid (PFBA) - DL 86 D 0.45 0.082 ug/L 200 537 (Modified)  Total/NA
Perfluoropentanoic acid (PFPeA) - DL 12 D 0.45 0.18 ug/L 200 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) - DL 38 DB 0.45 0.14 ug/L 200 537 (Modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) - DL 40 D 0.45 0.14 ug/L 200 537 (Modified) Total/NA
Perfluorooctanoic acid (PFOA) - DL 13 DM 0.45 0.13 ug/L 200 537 (Modified)  Total/NA
Perfluorononanoic acid (PFNA) - DL 0.16 JD 0.45 0.12 ug/L 200 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) - 19 D 0.45 0.16 ug/L 200 537 (Modified)  Total/NA
DL
Perfluorohexanesulfonic acid (PFHxS) 61 D 0.45 0.15 ug/L 200 537 (Modified)  Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 260 ED 0.71 0.23 ug/L 200 537 (Modified)  Total/NA
DL
Perfluorooctane Sulfonamide (FOSA) 063 D 0.45 0.11 ug/L 200 537 (Modified)  Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 300 71 2.3 ug/lL 1 537 (Modified)  Total/NA

. DL2

Client Sample ID: SWMU1-02-1216 Lab Sample ID: 320-24184-4
Analyte Result Qualifier LoOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 0.016 M 0.0022 0.00041 ug/L 1 537 (Modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 0.0049 M 0.0022 0.00088 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 0.012 B 0.0022 0.00070 ug/L 1 537 (Modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 0.00081 J 0.0022 0.00072 ug/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) 0.0047 M 0.0022 0.00067 ug/L 1 537 (Modified)  Total/NA
Perfluorodecanoic acid (PFDA) 0.00072 J 0.0022 0.00039 ug/L 1 537 (Modified)  Total/NA
Perfluorotetradecanoic acid (PFTeA) 0.00044 J 0.0022 0.00036 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.010 0.0022 0.00082 ug/L 1 537 (Modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.033 M 0.0022 0.00078 ug/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 099 E 0.0036 0.0011 ug/L 1 537 (Modified)  Total/NA
Perfluorodecanesulfonic acid (PFDS) 0.0064 0.0036 0.0011 ug/L 1 537 (Modified)  Total/NA
Perfluorooctane Sulfonamide (FOSA) 0.018 0.0022 0.00057 ug/L 1 537 (Modified)  Total/NA
Perfluorobutanoic acid (PFBA) - DL 0.016 JDM 0.022 0.0041 ug/L 10 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) - DL 0.011 JDB 0.022 0.0070 ug/L 10 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) - 0.0095 JD 0.022 0.0082 ug/L 10 537 (Modified)  Total/NA
DL
Perfluorohexanesulfonic acid (PFHxS) 0.030 D 0.022 0.0078 ug/L 10 537 (Modified)  Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 12 D 0.036 0.011 wug/L 10 537 (Modified)  Total/NA
DL
Perfluorooctane Sulfonamide (FOSA) 0.017 JD 0.022 0.0057 ug/L 10 537 (Modified)  Total/NA
-DL
Perfluorohexanoic acid (PFHxA) - RE 0.0081 HM 0.0023 0.00072 ug/L 1 537 (Modified)  Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
Page 8 of 809



Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

Client Sample Results

TestAmerica Job ID: 320-24184-1

Client Sample ID: 308A51MW-LF-1216

Date Collected: 12/07/16 13:40
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-1
Matrix: Water

7Method: 537 (Modified) - Perfluorinated Hydrocarbons

Page 9 of 809

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 29 E 0.0023 0.00042 ug/L ~ 12/19/16 14:38 12/29/16 00:52 1
Perfluoropentanoic acid (PFPeA) 16 E 0.0023 0.00091 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorohexanoic acid (PFHxA) 14 EB 0.0023 0.00073 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluoroheptanoic acid (PFHpA) 23 E 0.0023 0.00074 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorooctanoic acid (PFOA) 16 EM 0.0023 0.00069 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorononanoic acid (PFNA) 0.13 0.0023 0.00060 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorodecanoic acid (PFDA) 0.0027 0.0023 0.00041 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluoroundecanoic acid (PFUnA) 0.0018 U 0.0023 0.00069 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorododecanoic acid (PFDoA) 0.0018 U 0.0023 0.00054 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorotridecanoic Acid (PFTriA) 0.0018 U 0.0023 0.00051 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorotetradecanoic acid 0.00047 J 0.0023 0.00037 ug/L 12/19/16 14:38 12/29/16 00:52 1
(PFTeA)

Perfluorobutanesulfonic acid 1.6 EM 0.0023 0.00085 ug/L 12/19/16 14:38 12/29/16 00:52 1
(PFBS)

Perfluorohexanesulfonic acid 49 E 0.0023 0.00080 ug/L 12/19/16 14:38 12/29/16 00:52 1
(PFHxS)

Perfluorodecanesulfonic acid (PFDS) 0.0028 U 0.0037 0.0011 ug/L 12/19/16 14:38 12/29/16 00:52 1
Perfluorooctane Sulfonamide 0.0021 J 0.0023 0.00059 ug/L 12/19/16 14:38 12/29/16 00:52 1
(FOSA)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 10 Q 25.150 12/19/16 14:38 12/29/16 00:52 1
13C4 PFBA 15 Q 25.150 12/19/16 14:38 12/29/16 00:52 1
13C5-PFPeA 24 Q 25.150 12/19/16 14:38 12/29/16 00:52 1
13C2 PFHxXA 31 25_150 12/19/16 14:38 12/29/16 00:52 1
13C4-PFHpA 23 Q 25-150 12/19/16 14:38 12/29/16 00:52 1
13C4 PFOA 49 25_150 12/19/16 14:38 12/29/16 00:52 1
13C5 PFNA 39 25-150 12/19/16 14:38 12/29/16 00:52 1
13C2 PFDA 117 25-150 12/19/16 14:38 12/29/16 00:52 1
13C2 PFUnA 121 25-150 12/19/16 14:38 12/29/16 00:52 1
13C2 PFDoA 110 25-150 12/19/16 14:38 12/29/16 00:52 1
1802 PFHxS 20 Q 25-150 12/19/16 14:38 12/29/16 00:52 1
13C4 PFOS 38 25-150 12/19/16 14:38 12/29/16 00:52 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 53 D 0.12 0.021 ug/L ~ 12/19/16 14:38 12/30/16 13:33 50
Perfluoropentanoic acid (PFPeA) 91 D 0.12 0.046 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorohexanoic acid (PFHxA) 1 DB 0.12 0.036 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluoroheptanoic acid (PFHpA) 43 D 0.12 0.037 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorooctanoic acid (PFOA) 26 DM 0.12 0.035 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorononanoic acid (PFNA) 013 D 0.12 0.030 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorodecanoic acid (PFDA) 0.046 U 0.12 0.020 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluoroundecanoic acid (PFUnA) 0.092 U 0.12 0.035 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorododecanoic acid (PFDoA) 0.092 U 0.12 0.027 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorotridecanoic Acid (PFTriA) 0.092 U 0.12 0.025 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorotetradecanoic acid (PFTeA) 0.046 U 0.12 0.018 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorobutanesulfonic acid 43 D 0.12 0.042 ug/L 12/19/16 14:38 12/30/16 13:33 50
(PFBS)

Perfluorohexanesulfonic acid 17 D 0.12 0.040 ug/L 12/19/16 14:38 12/30/16 13:33 50
(PFHxS)

TestAmerica Sacramento



Client Sample Results
Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1

Project/Site: PFAS, NAS Dallas

Client Sample ID: 308A51MW-LF-1216
Date Collected: 12/07/16 13:40
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-1
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL (Continued)

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 1 D 0.18 0.059 ug/L ~ 12/19/16 14:38 12/30/16 13:33 50
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 0.14 U 0.18 0.056 ug/L 12/19/16 14:38 12/30/16 13:33 50
Perfluorooctane Sulfonamide (FOSA) 0.092 U 0.12 0.029 ug/L 12/19/16 14:38 12/30/16 13:33 50
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 11 Q 25_150 12/19/16 14:38 12/30/16 13:33 50
13C4 PFBA 117 25.150 12/19/16 14:38 12/30/16 13:33 50
13C5-PFPeA 130 25.150 12/19/16 14:38 12/30/16 13:33 50
13C2 PFHXA 118 25_150 12/19/16 14:38 12/30/16 13:33 50
13C4-PFHpA 98 25_150 12/19/16 14:38 12/30/16 13:33 50
13C4 PFOA 140 25_150 12/19/16 14:38 12/30/16 13:33 50
13C5 PFNA 120 25_-150 12/19/16 14:38 12/30/16 13:33 50
13C2 PFDA 122 25_150 12/19/16 14:38 12/30/16 13:33 50
13C2 PFUnA 124 25_150 12/19/16 14:38 12/30/16 13:33 50
13C2 PFDoA 126 25-150 12/19/16 14:38 12/30/16 13:33 50
1802 PFHxS 112 25-150 12/19/16 14:38 12/30/16 13:33 50
13C4 PFOS 125 25-150 12/19/16 14:38 12/30/16 13:33 50
Client Sample ID: SWMU1-01-1216 Lab Sample ID: 320-24184-2
Date Collected: 12/07/16 14:45 Matrix: Water
Date Received: 12/08/16 10:00
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.020 M 0.0025 0.00045 ug/L ~ 12/19/16 14:38 12/30/16 13:41 1
Perfluoropentanoic acid (PFPeA) 0.0039 M 0.0025 0.00098 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorohexanoic acid (PFHxA) 0.0057 B 0.0025 0.00078 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00079 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorooctanoic acid (PFOA) 0.0028 0.0025 0.00074 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00064 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorodecanoic acid (PFDA) 0.00099 U 0.0025 0.00043 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluoroundecanoic acid (PFUnA) 0.0020 U 0.0025 0.00074 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorododecanoic acid (PFDoA) 0.0020 U 0.0025 0.00058 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorotridecanoic Acid (PFTriA) 0.0020 U 0.0025 0.00054 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorotetradecanoic acid 0.0011 J 0.0025 0.00039 ug/L 12/19/16 14:38 12/30/16 13:41 1
(PFTeA)
Perfluorobutanesulfonic acid 0.00092 J 0.0025 0.00091 ug/L 12/19/16 14:38 12/30/16 13:41 1
(PFBS)
Perfluorohexanesulfonic acid 0.0034 0.0025 0.00086 ug/L 12/19/16 14:38 12/30/16 13:41 1
(PFHxS)
Perfluorooctanesulfonic acid (PFOS) 0.0030 U 0.0039 0.0013 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorodecanesulfonic acid (PFDS) 0.0030 U 0.0039 0.0012 ug/L 12/19/16 14:38 12/30/16 13:41 1
Perfluorooctane Sulfonamide (FOSA) 0.0020 U 0.0025 0.00063 ug/L 12/19/16 14:38 12/30/16 13:41 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 7 Q 25_-150 12/19/16 14:38 12/30/16 13:41 1
13C4 PFBA 37 25.150 12/19/16 14:38 12/30/16 13:41 1
13C5-PFPeA 93 25.150 12/19/16 14:38 12/30/16 13:41 1
13C2 PFHxA 113 25.150 12/19/16 14:38 12/30/16 13:41 1
13C4-PFHpA 106 25.150 12/19/16 14:38 12/30/16 13:41 1
13C4 PFOA 100 25.150 12/19/16 14:38 12/30/16 13:41 1
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Client Sample Results
Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

TestAmerica Job ID: 320-24184-1

Client Sample ID: SWMU1-01-1216
Date Collected: 12/07/16 14:45
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-2
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C5 PFNA 95 25-150 12/19/16 14:38 12/30/16 13:41 1
13C2 PFDA 96 25-150 12/19/16 14:38 12/30/16 13:41 1
13C2 PFUnA 103 25-150 12/19/16 14:38 12/30/16 13:41 1
13C2 PFDoA 104 25-150 12/19/16 14:38 12/30/16 13:41 1
1802 PFHxS 118 25-150 12/19/16 14:38 12/30/16 13:41 1
13C4 PFOS 116 25-150 12/19/16 14:38 12/30/16 13:41 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - RE
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanoic acid (PFHxA) 0.0057 H 0.0024 0.00074 ug/L ~ 01/04/17 16:57 01/05/17 15:38 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 116 25-150 01/04/17 16:57 01/05/17 15:38 1
Client Sample ID: FSS3TMW-1216 Lab Sample ID: 320-24184-3
Date Collected: 12/07/16 08:55 Matrix: Water
Date Received: 12/08/16 10:00
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 16 E 0.0022 0.00041 ug/L ~ 12/19/16 14:38 12/29/16 01:07 1
Perfluoropentanoic acid (PFPeA) 14 E 0.0022 0.00088 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorohexanoic acid (PFHxA) 34 EB 0.0022 0.00070 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluoroheptanoic acid (PFHpA) 32 E 0.0022 0.00071 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorooctanoic acid (PFOA) 6.9 E 0.0022 0.00067 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorononanoic acid (PFNA) 0.19 0.0022 0.00058 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorodecanoic acid (PFDA) 0.067 0.0022 0.00039 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluoroundecanoic acid 0.0021 J 0.0022 0.00067 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFUNnA)
Perfluorododecanoic acid (PFDoA) 0.0018 U 0.0022 0.00052 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorotridecanoic Acid (PFTriA) 0.0018 U 0.0022 0.00049 ug/L 12/19/16 14:38 12/29/16 01:07 1
Perfluorotetradecanoic acid 0.00042 J 0.0022 0.00036 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFTeA)
Perfluorobutanesulfonic acid 44 EM 0.0022 0.00082 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFBS)
Perfluorohexanesulfonic acid 9.6 E 0.0022 0.00077 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFHxS)
Perfluorooctanesulfonic acid 21 EQ 0.0036 0.0011 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFOS)
Perfluorodecanesulfonic acid 051 E 0.0036 0.0011 ug/L 12/19/16 14:38 12/29/16 01:07 1
(PFDS)
Perfluorooctane Sulfonamide 0.61 E 0.0022 0.00057 ug/L 12/19/16 14:38 12/29/16 01:07 1
(FOSA)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 32 25-150 12/19/16 14:38 12/29/16 01:07 1
13C4 PFBA 25 25-150 12/19/16 14:38 12/29/16 01:07 1
13C5-PFPeA 22 Q 25-150 12/19/16 14:38 12/29/16 01:07 1
13C2 PFHxA 17 Q 25-150 12/19/16 14:38 12/29/16 01:07 1
13C4-PFHpA 9 Q 25-150 12/19/16 14:38 12/29/16 01:07 1
13C4 PFOA 12 Q 25-150 12/19/16 14:38 12/29/16 01:07 1
13C5 PFNA 9 Q 25-150 12/19/16 14:38 12/29/16 01:07 1
13C2 PFDA 46 25-150 12/19/16 14:38 12/29/16 01:07 1
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Client Sample Results
Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

TestAmerica Job ID: 320-24184-1

Client Sample ID: FSS3TMW-1216
Date Collected: 12/07/16 08:55
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-3
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

13C4 PFOS 105
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Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFUnA 119 25.150 12/19/16 14:38 12/29/16 01:07 1
13C2 PFDoA 113 25.150 12/19/16 14:38 12/29/16 01:07 1
1802 PFHxS 9 Q 25_150 12/19/16 14:38 12/29/16 01:07 1
13C4 PFOS 6 Q 25_150 12/19/16 14:38 12/29/16 01:07 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 86 D 0.45 0.082 ug/L ~ 12/19/16 14:38 12/30/16 12:41 200
Perfluoropentanoic acid (PFPeA) 12 D 0.45 0.18 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorohexanoic acid (PFHxA) 38 DB 0.45 0.14 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluoroheptanoic acid (PFHpA) 40 D 0.45 0.14 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorooctanoic acid (PFOA) 13 DM 0.45 0.13 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorononanoic acid (PFNA) 016 JD 0.45 0.12 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorodecanoic acid (PFDA) 0.18 U 0.45 0.078 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluoroundecanoic acid (PFUnA) 0.36 U 0.45 0.13 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorododecanoic acid (PFDoA) 0.36 U 0.45 0.10 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorotridecanoic Acid (PFTriA) 0.36 U 0.45 0.098 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorotetradecanoic acid (PFTeA) 0.18 U 0.45 0.071 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorobutanesulfonic acid 19 D 0.45 0.16 ug/L 12/19/16 14:38 12/30/16 12:41 200
(PFBS)
Perfluorohexanesulfonic acid 61 D 0.45 0.15 ug/L 12/19/16 14:38 12/30/16 12:41 200
(PFHxS)
Perfluorooctanesulfonic acid 260 ED 0.71 0.23 ug/L 12/19/16 14:38 12/30/16 12:41 200
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 053 U 0.71 0.22 ug/L 12/19/16 14:38 12/30/16 12:41 200
Perfluorooctane Sulfonamide 0.63 D 0.45 0.11 ug/L 12/19/16 14:38 12/30/16 12:41 200
(FOSA)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 73 25_150 12/19/16 14:38 12/30/16 12:41 200
13C4 PFBA 105 25_150 12/19/16 14:38 12/30/16 12:41 200
13C5-PFPeA 103 25_150 12/19/16 14:38 12/30/16 12:41 200
13C2 PFHxXA 108 25-150 12/19/16 14:38 12/30/16 12:41 200
13C4-PFHpA 73 25-150 12/19/16 14:38 12/30/16 12:41 200
13C4 PFOA 91 25-150 12/19/16 14:38 12/30/16 12:41 200
13C5 PFNA 66 25.150 12/19/16 14:38 12/30/16 12:41 200
13C2 PFDA 106 25.150 12/19/16 14:38 12/30/16 12:41 200
13C2 PFUnA 105 25.150 12/19/16 14:38 12/30/16 12:41 200
13C2 PFDoA 117 25_150 12/19/16 14:38 12/30/16 12:41 200
1802 PFHxS 124 25_150 12/19/16 14:38 12/30/16 12:41 200
13C4 PFOS 71 25_150 12/19/16 14:38 12/30/16 12:41 200
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL2
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 300 71 2.3 ug/L "~ 12/19/16 14:38 01/04/17 21:33 1
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
25.150 12/19/16 14:38 01/04/17 21:33 1
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Client Sample Results
Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1

Project/Site: PFAS, NAS Dallas

Client Sample ID: SWMU1-02-1216
Date Collected: 12/07/16 12:00
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-4
Matrix: Water

7Method: 537 (Modified) - Perfluorinated Hydrocarbons

(PFBS)
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Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.016 M 0.0022 0.00041 ug/L ~ 12/19/16 14:38 12/30/16 14:11 1
Perfluoropentanoic acid (PFPeA) 0.0049 M 0.0022 0.00088 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorohexanoic acid (PFHxA) 0.012 B 0.0022 0.00070 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluoroheptanoic acid (PFHpA) 0.00081 J 0.0022 0.00072 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorooctanoic acid (PFOA) 0.0047 M 0.0022 0.00067 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorononanoic acid (PFNA) 0.0018 U 0.0022 0.00058 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorodecanoic acid (PFDA) 0.00072 J 0.0022 0.00039 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluoroundecanoic acid (PFUnA) 0.0018 U 0.0022 0.00067 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorododecanoic acid (PFDoA) 0.0018 U 0.0022 0.00052 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorotridecanoic Acid (PFTriA) 0.0018 U 0.0022 0.00049 ug/L 12/19/16 14:38 12/30/16 14:11 1
Perfluorotetradecanoic acid 0.00044 J 0.0022 0.00036 ug/L 12/19/16 14:38 12/30/16 14:11 1
(PFTeA)

Perfluorobutanesulfonic acid 0.010 0.0022 0.00082 ug/L 12/19/16 14:38 12/30/16 14:11 1
(PFBS)

Perfluorohexanesulfonic acid 0.033 M 0.0022 0.00078 ug/L 12/19/16 14:38 12/30/16 14:11 1
(PFHxS)

Perfluorooctanesulfonic acid 099 E 0.0036 0.0011 ug/L 12/19/16 14:38 12/30/16 14:11 1
(PFOS)

Perfluorodecanesulfonic acid 0.0064 0.0036 0.0011 ug/L 12/19/16 14:38 12/30/16 14:11 1
(PFDS)

Perfluorooctane Sulfonamide 0.018 0.0022 0.00057 ug/L 12/19/16 14:38 12/30/16 14:11 1
(FOSA)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 12 Q 25-150 12/19/16 14:38 12/30/16 14:11 1
13C4 PFBA 31 25-150 12/19/16 14:38 12/30/16 14:11 1
13C5-PFPeA 91 25-150 12/19/16 14:38 12/30/16 14:11 1
13C2 PFHxA 115 25-150 12/19/16 14:38 12/30/16 14:11 1
13C4-PFHpA 116 25-150 12/19/16 14:38 12/30/16 14:11 1
13C4 PFOA 110 25-150 12/19/16 14:38 12/30/16 14:11 1
13C5 PFNA 62 25-150 12/19/16 14:38 12/30/16 14:11 1
13C2 PFDA 104 25-150 12/19/16 14:38 12/30/16 14:11 1
13C2 PFUnA 112 25-150 12/19/16 14:38 12/30/16 14:11 1
13C2 PFDoA 109 25-150 12/19/16 14:38 12/30/16 14:11 1
1802 PFHxS 118 25-150 12/19/16 14:38 12/30/16 14:11 1
13C4 PFOS 80 25-150 12/19/16 14:38 12/30/16 14:11 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.016 JDM 0.022 0.0041 ug/L ~ 12/19/16 14:38 12/30/16 14:03 10
Perfluoropentanoic acid (PFPeA) 0.018 UM 0.022 0.0088 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorohexanoic acid (PFHxA) 0.011 JDB 0.022 0.0070 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluoroheptanoic acid (PFHpA) 0.018 U 0.022 0.0072 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorooctanoic acid (PFOA) 0.018 U 0.022 0.0067 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorononanoic acid (PFNA) 0.018 U 0.022 0.0058 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorodecanoic acid (PFDA) 0.0089 U 0.022 0.0039 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluoroundecanoic acid (PFUnA) 0.018 U 0.022 0.0067 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorododecanoic acid (PFDoA) 0.018 U 0.022 0.0052 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorotridecanoic Acid (PFTriA) 0.018 U 0.022 0.0049 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorotetradecanoic acid (PFTeA) 0.0089 U 0.022 0.0036 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorobutanesulfonic acid 0.0095 JD 0.022 0.0082 ug/L 12/19/16 14:38 12/30/16 14:03 10
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Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

Client Sample Results

TestAmerica Job ID: 320-24184-1

Client Sample ID: SWMU1-02-1216

Date Collected: 12/07/16 12:00
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-4
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL (Continued)

13C2 PFHxA
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Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanesulfonic acid 0.030 D 0.022 0.0078 ug/L ~ 12/19/16 14:38 12/30/16 14:03 10
(PFHxS)
Perfluorooctanesulfonic acid 1.2 D 0.036 0.011 ug/L 12/19/16 14:38 12/30/16 14:03 10
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 0.027 U 0.036 0.011 ug/L 12/19/16 14:38 12/30/16 14:03 10
Perfluorooctane Sulfonamide 0.017 JD 0.022 0.0057 ug/L 12/19/16 14:38 12/30/16 14:03 10
(FOSA)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 12 Q 25_150 12/19/16 14:38 12/30/16 14:03 10
13C4 PFBA 93 25_150 12/19/16 14:38 12/30/16 14:03 10
13C5-PFPeA 148 25_150 12/19/16 14:38 12/30/16 14:03 10
13C2 PFHXA 125 25_150 12/19/16 14:38 12/30/16 14:03 10
13C4-PFHpA 123 25_150 12/19/16 14:38 12/30/16 14:03 10
13C4 PFOA 114 25_150 12/19/16 14:38 12/30/16 14:03 10
13C5 PFNA 96 25_-150 12/19/16 14:38 12/30/16 14:03 10
13C2 PFDA 98 25_-150 12/19/16 14:38 12/30/16 14:03 10
13C2 PFUnA 99 25-150 12/19/16 14:38 12/30/16 14:03 10
13C2 PFDoA 101 25.150 12/19/16 14:38 12/30/16 14:03 10
1802 PFHxS 139 25.150 12/19/16 14:38 12/30/16 14:03 10
13C4 PFOS 123 25.150 12/19/16 14:38 12/30/16 14:03 10
Method: 537 (Modified) - Perfluorinated Hydrocarbons - RE
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanoic acid (PFHxA) 0.0081 HM 0.0023 0.00072 ug/L ~ 01/04/17 16:57 01/05/17 15:45 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
108 25_150 01/04/17 16:57 01/05/17 15:45 1
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Default Detection Limits

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 0.0025 0.00092 ug/L 537 (Modified)
Perfluorobutanoic acid (PFBA) 0.0025 0.00046  ug/L 537 (Modified)
Perfluorodecanesulfonic acid (PFDS) 0.0040 0.0012  ug/L 537 (Modified)
Perfluorodecanoic acid (PFDA) 0.0025 0.00044  ug/L 537 (Modified)
Perfluorododecanoic acid (PFDoA) 0.0025 0.00058 ug/L 537 (Modified)
Perfluoroheptanoic acid (PFHpA) 0.0025 0.00080 ug/L 537 (Modified)
Perfluorohexanesulfonic acid (PFHxS) 0.0025 0.00087  ug/L 537 (Modified)
Perfluorohexanoic acid (PFHxA) 0.0025 0.00079  ug/L 537 (Modified)
Perfluorononanoic acid (PFNA) 0.0025 0.00065 ug/L 537 (Modified)
Perfluorooctane Sulfonamide (FOSA) 0.0025 0.00064 ug/L 537 (Modified)
Perfluorooctanesulfonic acid (PFOS) 0.0040 0.0013  ug/L 537 (Modified)
Perfluorooctanoic acid (PFOA) 0.0025 0.00075 ug/L 537 (Modified)
Perfluoropentanoic acid (PFPeA) 0.0025 0.00099  ug/L 537 (Modified)
Perfluorotetradecanoic acid (PFTeA) 0.0025 0.00040  ug/L 537 (Modified)
Perfluorotridecanoic Acid (PFTriA) 0.0025 0.00055 ug/L 537 (Modified)
Perfluoroundecanoic acid (PFUnA) 0.0025 0.00075 ug/L 537 (Modified)
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Isotope Dilution Summary
Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1

Project/Site: PFAS, NAS Dallas

Method: 537 (Modified) - Perfluorinated Hydrocarbons
Matrix: Water

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C8 FOS/ 3C4 PFB/ 3C5-PFPe 3C2 PFHx 3C4-PFHp 3C4 PFO/ 3C5PFN/ 3C2 PFD/

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-24184-1 308A5TMW-LF-1216 10Q 15Q 24Q 31 23Q 49 39 117
320-24184-1 - DL 308A51MW-LF-1216 11Q 117 130 118 98 140 120 122
320-24184-2 SWMU1-01-1216 7Q 37 93 113 106 100 95 96
320-24184-2 - RE SWMU1-01-1216 116

320-24184-3 FSS3TMW-1216 32 25 22Q 17Q 9Q 12Q 9Q 46
320-24184-3 - DL FSS3TMW-1216 73 105 103 108 73 91 66 106
320-24184-3 - DL2 FSS3TMW-1216

320-24184-4 - DL SWMU1-02-1216 12Q 93 148 125 123 114 96 98
320-24184-4 SWMU1-02-1216 12Q 31 91 115 116 110 62 104
320-24184-4 - RE SWMU1-02-1216 108

LCS 320-142967/2-A Lab Control Sample 62 131 132 126 128 127 123 127
LCS 320-142967/2-A-RA  Lab Control Sample

LCS 320-144971/2-A Lab Control Sample 109

LCSD 320-144971/3-A Lab Control Sample Dup 117

MB 320-142967/1-A Method Blank 64 131 137 131 132 133 126 130
MB 320-142967/1-A-RA  Method Blank

MB 320-144971/1-A Method Blank 139

Percent Isotope Dilution Recovery (Acceptance Limits)
3C2 PFUn 3C2 PFDo 302 PFHx 3C4 PFO!

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150)
320-24184-1 308A51MW-LF-1216 121 110 20Q 38
320-24184-1 - DL 308A51MW-LF-1216 124 126 112 125
320-24184-2 SWMU1-01-1216 103 104 118 116
320-24184-2 - RE SWMU1-01-1216

320-24184-3 FSS3TMW-1216 119 113 9Q 6Q
320-24184-3 - DL FSS3TMW-1216 105 117 124 71
320-24184-3 - DL2 FSS3TMW-1216 105
320-24184-4 - DL SWMU1-02-1216 99 101 139 123
320-24184-4 SWMU1-02-1216 112 109 118 80
320-24184-4 - RE SWMU1-02-1216

LCS 320-142967/2-A Lab Control Sample 119 114 128 128
LCS 320-142967/2-A - RA Lab Control Sample 126
LCS 320-144971/2-A Lab Control Sample

LCSD 320-144971/3-A Lab Control Sample Dup

MB 320-142967/1-A Method Blank 127 112 130 126
MB 320-142967/1-A - RA Method Blank 113

MB 320-144971/1-A Method Blank

Surrogate Legend

13C8 FOSA = 13C8 FOSA
13C4 PFBA = 13C4 PFBA
13C5-PFPeA = 13C5-PFPeA
13C2 PFHxA = 13C2 PFHxA
13C4-PFHpA = 13C4-PFHpA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
13C2 PFDA = 13C2 PFDA
13C2 PFUNA = 13C2 PFUNA
13C2 PFDoA = 13C2 PFDoA

TestAmerica Sacramento
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Isotope Dilution Summary

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS

TestAmerica Sacramento
Page 17 of 809



Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

QC Sample Results

TestAmerica Job ID: 320-24184-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Matrix: Water
Analysis Batch: 144253

7Lab Sample ID: MB 320-142967/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 142967

Page 18 of 809

MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.0010 U 0.0025 0.00046 ug/L ~ 12/19/16 14:38 12/29/16 00:06 1
Perfluoropentanoic acid (PFPeA) 0.0020 U 0.0025 0.00099 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorohexanoic acid (PFHxA) 0.00147 J 0.0025 0.00079 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00080 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorooctanoic acid (PFOA) 0.00116 J 0.0025 0.00075 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00065 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorodecanoic acid (PFDA) 0.0010 U 0.0025 0.00044 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluoroundecanoic acid (PFUnA) 0.0020 U 0.0025 0.00075 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorododecanoic acid (PFDoA) 0.0020 U 0.0025 0.00058 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorotridecanoic Acid (PFTriA) 0.0020 U 0.0025 0.00055 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorotetradecanoic acid (PFTeA) 0.0010 U 0.0025 0.00040 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00092 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorohexanesulfonic acid (PFHxS) 0.000944 J 0.0025 0.00087 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorodecanesulfonic acid (PFDS) 0.0030 U 0.0040 0.0012 ug/L 12/19/16 14:38 12/29/16 00:06 1
Perfluorooctane Sulfonamide (FOSA) 0.0020 U 0.0025 0.00064 ug/L 12/19/16 14:38 12/29/16 00:06 1
VB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 64 25-150 12/19/16 14:38 12/29/16 00:06 1
13C4 PFBA 131 25.150 12/19/16 14:38 12/29/16 00:06 1
13C5-PFPeA 137 25.150 12/19/16 14:38 12/29/16 00:06 1
13C2 PFHxA 131 25.150 12/19/16 14:38 12/29/16 00:06 1
13C4-PFHpA 132 25.150 12/19/16 14:38 12/29/16 00:06 1
13C4 PFOA 133 25.150 12/19/16 14:38 12/29/16 00:06 1
13C5 PFNA 126 25_150 12/19/16 14:38 12/29/16 00:06 1
13C2 PFDA 130 25_150 12/19/16 14:38 12/29/16 00:06 1
13C2 PFUnA 127 25_150 12/19/16 14:38 12/29/16 00:06 1
13C2 PFDoA 112 25_150 12/19/16 14:38 12/29/16 00:06 1
1802 PFHxS 130 25_150 12/19/16 14:38 12/29/16 00:06 1
13C4 PFOS 126 25_150 12/19/16 14:38 12/29/16 00:06 1
Lab Sample ID: LCS 320-142967/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 144253 Prep Batch: 142967
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 0.0400 0.0441 ug/L B 110 60 -140
Perfluoropentanoic acid (PFPeA) 0.0400 0.0422 ug/L 105 60 -140
Perfluorohexanoic acid (PFHxA) 0.0400 0.0413 ug/L 103 60 -140
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0418 ug/L 104 60 - 140
Perfluorooctanoic acid (PFOA) 0.0400 0.0406 ug/L 101 60 - 140
Perfluorononanoic acid (PFNA) 0.0400 0.0384 ug/L 96 60 - 140
Perfluorodecanoic acid (PFDA) 0.0400 0.0399 ug/L 100 60-140
Perfluoroundecanoic acid 0.0400 0.0382 ug/L 95  60-140
(PFUNA)
Perfluorododecanoic acid 0.0400 0.0386 ug/L 96 60 - 140
(PFDoA)
Perfluorotridecanoic Acid 0.0400 0.0384 ug/L 96 50-150
(PFTriA)

TestAmerica Sacramento



QC Sample Results

Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1

Project/Site: PFAS, NAS Dallas

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCS 320-142967/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 144253 Prep Batch: 142967
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorotetradecanoic acid 0.0400 0.0478 ug/L N 120  50-130
(PFTeA)
Perfluorobutanesulfonic acid 0.0354 0.0432 ug/L 122 50-150
(PFBS)
Perfluorohexanesulfonic acid 0.0364 0.0397 ug/L 109 60-140
(PFHxS)
Perfluorodecanesulfonic acid 0.0386 0.0385 ug/L 100 50-150
(PFDS)
Perfluorooctane Sulfonamide 0.0400 0.0384 ug/L 96 60-140
(FOSA)
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 62 25.150
13C4 PFBA 131 25-150
13C5-PFPeA 132 25-150
13C2 PFHXA 126 25-150
13C4-PFHpA 128 25-.150
13C4 PFOA 127 25-.150
13C5 PFNA 123 25-150
13C2 PFDA 127 25-150
13C2 PFUnA 119 25-150
13C2 PFDoA 114 25-150
1802 PFHxS 128 25-150
13C4 PFOS 128 25-150
Lab Sample ID: MB 320-144971/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 145242 Prep Batch: 144971
MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanoic acid (PFHxA) 0.0020 U 0.0025 0.00079 ug/L ~ 01/04/17 16:57 01/05/17 15:15 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 139 25-150 01/04/17 16:57 01/05/17 15:15 1
Lab Sample ID: LCS 320-144971/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 145242 Prep Batch: 144971
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorohexanoic acid (PFHxA) 0.0400 0.0402 ug/L B 101 60 -140
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C2 PFHxA 109 25-150

TestAmerica Sacramento
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Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

QC Sample Results

TestAmerica Job ID: 320-24184-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCSD 320-144971/3-A
Matrix: Water
Analysis Batch: 145242

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 144971

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorohexanoic acid (PFHxA) 0.0400 0.0424 ug/L B 106 60 - 140 5 30
LCSD LCSD
Isotope Dilution %Recovery Qualifier Limits
13C2 PFHxA 117 25.150

Method: 537 (Modified) - Perfluorinated Hydrocarbons - RA

7Lab Sample ID: MB 320-142967/1-A
Matrix: Water
Analysis Batch: 144510

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 142967

13C4 PFOS - RA

Page 20 of 809

MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) - 0.0030 U 0.0040 0.0013 ug/L ~ 12/19/16 14:38 12/30/16 16:11 1
RA

MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS - RA 113 25-150 12/19/16 14:38 12/30/16 16:11 1
Lab Sample ID: LCS 320-142967/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 144510 Prep Batch: 142967

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 0.0371 0.0511 ug/L 138 60 - 140
(PFOS) - RA
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
126 25-150

TestAmerica Sacramento



Client: EnSafe, Inc.

QC Association Summary

Project/Site: PFAS, NAS Dallas

TestAmerica Job ID: 320-24184-1

LCMS
Prep Batch: 142967
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-1 - DL 308A51MW-LF-1216 Total/NA Water 3535
320-24184-1 308A51MW-LF-1216 Total/NA Water 3535
320-24184-2 SWMU1-01-1216 Total/NA Water 3535
320-24184-3 FSS3TMW-1216 Total/NA Water 3535
320-24184-3 - DL2 FSS3TMW-1216 Total/NA Water 3535
320-24184-3 - DL FSS3TMW-1216 Total/NA Water 3535
320-24184-4 - DL SWMU1-02-1216 Total/NA Water 3535
320-24184-4 SWMU1-02-1216 Total/NA Water 3535
MB 320-142967/1-A - RA Method Blank Total/NA Water 3535
MB 320-142967/1-A Method Blank Total/NA Water 3535
LCS 320-142967/2-A Lab Control Sample Total/NA Water 3535
LCS 320-142967/2-A - RA Lab Control Sample Total/NA Water 3535
Analysis Batch: 144253
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-1 308A51MW-LF-1216 Total/NA Water 537 (Modified) 142967
320-24184-3 FSS3TMW-1216 Total/NA Water 537 (Modified) 142967
MB 320-142967/1-A Method Blank Total/NA Water 537 (Modified) 142967
LCS 320-142967/2-A Lab Control Sample Total/NA Water 537 (Modified) 142967
Analysis Batch: 144510
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-1 - DL 308A51MW-LF-1216 Total/NA Water 537 (Modified) 142967
320-24184-2 SWMU1-01-1216 Total/NA Water 537 (Modified) 142967
320-24184-3 - DL FSS3TMW-1216 Total/NA Water 537 (Modified) 142967
320-24184-4 - DL SWMU1-02-1216 Total/NA Water 537 (Modified) 142967
320-24184-4 SWMU1-02-1216 Total/NA Water 537 (Modified) 142967
MB 320-142967/1-A - RA Method Blank Total/NA Water 537 (Modified) 142967
LCS 320-142967/2-A-RA  Lab Control Sample Total/NA Water 537 (Modified) 142967
Prep Batch: 144971
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-2 - RE SWMU1-01-1216 Total/NA Water 3535
320-24184-4 - RE SWMU1-02-1216 Total/NA Water 3535
MB 320-144971/1-A Method Blank Total/NA Water 3535
LCS 320-144971/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-144971/3-A Lab Control Sample Dup Total/NA Water 3535
Analysis Batch: 145022
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-3 - DL2 FSS3TMW-1216 Total/NA Water 537 (Modified) 145739
Analysis Batch: 145242
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24184-2 - RE SWMU1-01-1216 Total/NA Water 537 (Modified) 144971
320-24184-4 - RE SWMU1-02-1216 Total/NA Water 537 (Modified) 144971
MB 320-144971/1-A Method Blank Total/NA Water 537 (Modified) 144971
LCS 320-144971/2-A Lab Control Sample Total/NA Water 537 (Modified) 144971
LCSD 320-144971/3-A Lab Control Sample Dup Total/NA Water 537 (Modified) 144971
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Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

QC Association Summary

TestAmerica Job ID: 320-24184-1

LCMS (Continued)

Cleanup Batch: 145739

Prep Type

Matrix

Method Prep Batch

Lab Sample ID Client Sample ID
320-24184-3 - DL2 FSS3TMW-1216

Total/NA
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Water

Dilution 142967
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Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

Lab Chronicle

TestAmerica Job ID: 320-24184-1

Client Sample ID: 308A51MW-LF-1216

Date Collected: 12/07/16 13:40
Date Received: 12/08/16 10:00

Lab Sample ID: 320-24184-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 144253 12/29/16 00:52 TTP TAL SAC
Total/NA Prep 3535 DL 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) DL 50 144510 12/30/16 13:33 CBW TAL SAC
Client Sample ID: SWMU1-01-1216 Lab Sample ID: 320-24184-2
Date Collected: 12/07/16 14:45 Matrix: Water
Date Received: 12/08/16 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 144510 12/30/16 13:41 CBW TAL SAC
Total/NA Prep 3535 RE 144971 01/04/17 16:57 JER TAL SAC
Total/NA Analysis 537 (Modified) RE 1 145242 01/05/17 15:38 SBC TAL SAC
Client Sample ID: FSS3TMW-1216 Lab Sample ID: 320-24184-3
Date Collected: 12/07/16 08:55 Matrix: Water
Date Received: 12/08/16 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 144253 12/29/16 01:07 TTP TAL SAC
Total/NA Prep 3535 DL 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) DL 200 144510 12/30/16 12:41 CBW TAL SAC
Total/NA Prep 3535 DL2 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Cleanup Dilution DL2 145739 12/19/16 14:38 TTP TAL SAC
Total/NA Analysis 537 (Modified) DL2 1 145022 01/04/17 21:33 SBC TAL SAC
Client Sample ID: SWMU1-02-1216 Lab Sample ID: 320-24184-4
Date Collected: 12/07/16 12:00 Matrix: Water
Date Received: 12/08/16 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 DL 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) DL 10 144510 12/30/16 14:03 CBW TAL SAC
Total/NA Prep 3535 142967 12/19/16 14:38 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 144510 12/30/16 14:11 CBW TAL SAC
Total/NA Prep 3535 RE 144971 01/04/17 16:57 JER TAL SAC
Total/NA Analysis 537 (Modified) RE 1 145242 01/05/17 15:45 SBC TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Certification Summary
Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

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
Oregon NELAP 10 4040 01-28-18

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

Analysis Method Prep Method Matrix Analyte

537 (Modified) 3535 Water Perfluorobutanesulfonic acid (PFBS)

537 (Modified) 3535 Water Perfluorobutanoic acid (PFBA)

537 (Modified) 3535 Water Perfluorodecanesulfonic acid (PFDS)

537 (Modified) 3535 Water Perfluorodecanoic acid (PFDA)

537 (Modified) 3535 Water Perfluorododecanoic acid (PFDoA)

537 (Modified) 3535 Water Perfluoroheptanoic acid (PFHpA)

537 (Modified) 3535 Water Perfluorohexanesulfonic acid (PFHxS)

537 (Modified) 3535 Water Perfluorohexanoic acid (PFHxA)

537 (Modified) 3535 Water Perfluorononanoic acid (PFNA)

537 (Modified) 3535 Water Perfluorooctane Sulfonamide (FOSA)

537 (Modified) 3535 Water Perfluorooctanesulfonic acid (PFOS)

537 (Modified) 3535 Water Perfluorooctanoic acid (PFOA)

537 (Modified) 3535 Water Perfluoropentanoic acid (PFPeA)

537 (Modified) 3535 Water Perfluorotetradecanoic acid (PFTeA)

537 (Modified) 3535 Water Perfluorotridecanoic Acid (PFTriA)

537 (Modified) 3535 Water Perfluoroundecanoic acid (PFUnA)

TestAmerica Sacramento
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Client: EnSafe, Inc.
Project/Site: PFAS, NAS Dallas

Method Summary

TestAmerica Job ID: 320-24184-1

Method Method Description

Protocol Laboratory

537 (Modified) Perfluorinated Hydrocarbons

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

EPA

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Sample Summary
Client: EnSafe, Inc. TestAmerica Job ID: 320-24184-1
Project/Site: PFAS, NAS Dallas

Lab Sample ID Client Sample ID Matrix Collected Received

320-24184-1 308A51MW-LF-1216 Water 12/07/16 13:40 12/08/16 10:00
320-24184-2 SWMU1-01-1216 Water 12/07/16 14:45 12/08/16 10:00
320-24184-3 FSS3TMW-1216 Water 12/07/16 08:55 12/08/16 10:00
320-24184-4 SWMU1-02-1216 Water 12/07/16 12:00 12/08/16 10:00

TestAmerica Sacramento
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Lab Name: TestAmerica Sacramento

Job No.:

SDG No.:

LCMS MANUAL INTEGRATION SUMMARY

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: IC 320-142379/4

142379

Client Sample ID:

Date Analyzed: 12/15/16 12:29 Lab File ID: 15DEC2016B_004.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 2.43 | Assign Peak chandrase | 12/15/16 13:48
nas
Perfluorohexanesulfonic acid 2.44 | Assign Peak chandrase | 12/15/16 13:48
(PFHxS) nas
Perfluorooctanesulfonic acid 3.15 | Assign Peak chandrase | 12/15/16 13:48
(PFOS) nas
Perfluorododecanoic acid (PFDoA) 4.14 | Incomplete Integration chandrase | 12/15/16 13:48
nas
Lab Sample ID: IC 320-142379/5 Client Sample ID:
Date Analyzed: 12/15/16 12:36 Lab File ID: 15DEC2016B_005.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.15 | Assign Peak chandrase | 12/15/16 13:50
(PFOS) nas

537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCV 320-144213/5 CCVL

144213

Client Sample ID:

Date Analyzed: 12/28/16 16:51

Lab File ID: 28DEC2016A 005.d

GC Column: Acquity

ID:

.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.21 | Baseline phomsopha | 12/29/16 08:10
(PFOS) t

537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-24184-1

Client Sample ID:

144253

308A51MW-LF-1216

Date Analyzed: 12/29/16 00:52 Lab File ID: 28DEC2016C_009.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Perfluorobutanesulfonic acid 1.88 | Incomplete Integration phomsopha | 01/06/17 09:10

(PFBS) t

Perfluorooctanoic acid (PFOA) 2.78 | Incomplete Integration phomsopha | 12/29/16 17:38

t

Lab Sample ID: 320-24184-3 Client Sample ID: FSS3TMW-1216
Date Analyzed: 12/29/16 01:07 Lab File ID: 28DEC2016C _011.d GC Column: Acquity ID: 2.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.89 | Incomplete Integration phomsopha | 01/06/17 09:11
(PFBS) t

537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCV 320-144510/5 CCVL

144510

Client Sample ID:

Date Analyzed: 12/30/16 11:26 Lab File ID: 30DEC2016A 005.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.46 | Assign Peak chandrase | 01/03/17 10:09
(PFHXS) nas
Perfluorooctanesulfonic acid 3.17 | Assign Peak chandrase | 01/03/17 10:09
(PFOS) nas
Lab Sample ID: 320-24184-3 DL Client Sample ID: FSS3TMW-1216 DL
Date Analyzed: 12/30/16 12:41 Lab File ID: 30DEC2016B _004.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.79 | Incomplete Integration phomsopha | 01/03/17 13:48
t
Lab Sample ID: 320-24184-1 DL Client Sample ID: 308A51MW-LF-1216 DL
Date Analyzed: 12/30/16 13:33 Lab File ID: 30DEC2016B 011.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.79 | Incomplete Integration phomsopha | 01/03/17 13:53
t
Lab Sample ID: 320-24184-2 Client Sample ID: SWMU1-01-1216
Date Analyzed: 12/30/16 13:41 Lab File ID: 30DEC2016B 012.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.53 | Incomplete Integration phomsopha | 01/03/17 13:55
t
Perfluoropentanoic acid (PFPeA) 1.81 | Incomplete Integration phomsopha | 01/03/17 13:55
t

537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-24184-4 DL

Client Sample ID:

144510

SWMU1-02-1216 DL

Date Analyzed: 12/30/16 14:03 Lab File ID: 30DEC2016B_015.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.53 | Baseline phomsopha | 01/03/17 13:59
t
Perfluoropentanoic acid (PFPeA) 1.81 | Baseline phomsopha | 01/03/17 13:59
t
Lab Sample ID: 320-24184-4 Client Sample ID: SWMU1-02-1216
Date Analyzed: 12/30/16 14:11 Lab File ID: 30DEC2016B 016.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.53 | Incomplete Integration phomsopha | 01/03/17 14:01
t
Perfluoropentanoic acid (PFPeA) 1.81 | Incomplete Integration phomsopha | 01/03/17 14:01
t
Perfluorohexanesulfonic acid 2.45 | Incomplete Integration phomsopha | 01/03/17 14:01
(PFHxS) t
Perfluorooctanoic acid (PFOA) 2.78 | Incomplete Integration phomsopha | 01/03/17 14:01
t
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCV 320-145022/5 CCVL

145022

Client Sample ID:

Date Analyzed: 01/04/17 16:33

Lab File 1ID:

04JAN2017A 005.d

GC Column: Acquity

ID:

.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.31 | Assign Peak chandrase | 01/05/17 09:05
(PFOS) nas
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24184-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-24184-4 RE

Client Sample ID:

Date Analyzed: 01/05/17 15:45

Lab File 1ID:

145242

SWMU1-02-1216 RE

05JAN2017B_009.d

GC Column: Acquity

ID:

.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanoic acid (PFHxA) 2.19 | Baseline chandrase | 01/06/17 09:55
nas
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY

Job No.: 320-24184-1

SUMMARY

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFCSU_00046 03/01/17|11/03/16 |Methanol, Lot Baker 50000 uL |LCM2PFHxDA 00008 1000 uL|13C2-PFHxDA 1 ug/mL
144541

LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ul |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 uL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
.LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
.LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpPA 50 ug/mL
.LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
.LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
.LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
.LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
.LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO01ll6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
.LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC-L1_00022 05/15/17|12/15/16 | MeOH/H20, Lot 90285 5 mL | LCMPFCSU 00047 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_ 00071 25 ulL |Perfluorobutanoic acid (PFBA) 0.5 ng/mL
Perfluorobutanesulfonic acid 0.442 ng/mL

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

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1

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
(PFDOA)
Perfluorodecanesulfonic acid 0.482 ng/mL
(PFDS)
Perfluoroheptanoic acid 0.5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.476 ng/mL
Perfluorohexanoic acid (PFHxA) 0.5 ng/mL
Perfluorohexadecanoic acid 0.5 ng/mL
Perfluorohexanesulfonic acid 0.455 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.5 ng/mL
Perfluorooctanoic acid (PFOA) 0.5 ng/mL
Perfluorooctadecanoic acid 0.5 ng/mL
Perfluorooctanesulfonic acid 0.464 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ng/mL
(FOSA)
Perfluoropentanoic acid 0.5 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 0.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.5 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 ulL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAOS516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
-LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL

Page 35 of 809




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00071 05/15/17111/10/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00070 2000 ulL | Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.0964 ug/mL
(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00070 05/15/17|11/15/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 100 uL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPEFBS 00005 100 uL |Perfluorobutanesulfonic acid 0.442 ug/mL
B (PEBS)
LCPFDA 00005 100 uL | Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 ulL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDOA)
LCPFDS 00006 100 ul |Perfluorodecanesulfonic acid 0.482 ug/mL
B (PEDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
B (PFHpA)
LCPFHpS 00009 100 uL|Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ul |Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 uL |Perfluorohexadecanoic acid 0.5 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-24184-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFHxS-br 00002 100 ul |Perfluorohexanesulfonic acid 0.455 ug/mL
(PFHXS)
LCPFNA 00005 100 uL |Perfluorononanoic acid (PEFNA) 0.5 ug/mL
LCPFOA 00006 100 ulL | Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL |Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br 00002 100 ulL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA_ 00006 100 ulL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 ulL |Perfluoropentanoic acid 0.5 ug/mL
(PFPeAh)
LCPFTeDA 00004 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
(PFTeA)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 ulL |Perfluoroundecanoic acid 0.5 ug/mL
(PFUnNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAO1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21| Wellington Laboratories, Lot PFHxDA(0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br_ 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO115 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPed)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC-L2_00023 05/15/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00047 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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_00071 50 ulL|Perfluorobutanoic acid (PFBA) 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.964 ng/mL
(PFDS)
Perfluoroheptanoic acid 1 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
Perfluorohexanoic acid (PFHxA) 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.91 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 1 ng/mL
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctadecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 0.928 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 1 ng/mL
(FOSA)
Perfluoropentanoic acid 1 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 1 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 1 ng/mL
(PFTriA)
Perfluoroundecanoic acid 1 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 uL|13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 ulL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL |13C4 PFBA 1 ug/mL
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL|13C5 PEFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00071 05/15/17111/10/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00070 2000 ulL | Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

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

(PFDOA)
Perfluorodecanesulfonic acid 0.0964 ug/mL

(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL

(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL

(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL

(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL

(FOSA)
Perfluoropentanoic acid 0.1 ug/mL

(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL

Page 39 of 809

(PFTeA)




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnNA)
..LCPFCSP_00070 05/15/17|11/15/16 | Methanol, Lot 090285 10000 uL [LCPFBA 00005 100 ulL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPFBS_00005 100 ulL |Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 ul |Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 uL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDoA)
LCPFDS_00006 100 ulL |Perfluorodecanesulfonic acid 0.482 ug/mL
(PFDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
(PFHpPA)
LCPFHpS 00009 100 uL |Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ulL | Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 ul |Perfluorohexadecanoic acid 0.5 ug/mL
LCPFHxS-br 00002 100 uL |Perfluorohexanesulfonic acid 0.455 ug/mL
B (PFHXS)
LCPFNA 00005 100 ulL | Perfluorononanoic acid (PFNA) 0.5 ug/mL
LCPFOA 00006 100 uL |Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL | Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br 00002 100 uL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA 00006 100 ulL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
B (PFPel)
LCPFTeDA 00004 100 ulL |Perfluorotetradecanoic acid 0.5 ug/mL
(PFTeA)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 uL |Perfluoroundecanoic acid 0.5 ug/mL
B (PFUnA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAOl1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
.LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFENA) 50 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-24184-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA111l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO11l5 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFUnA)

LCPFC-L3_00020 05/15/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 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_00071 250 ulL |Perfluorobutanoic acid (PFBA) 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)

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

Perfluorodecanesulfonic acid 4.82 ng/mL
(PFDS)

Perfluoroheptanoic acid 5 ng/mL
(PFHpA)

Perfluoroheptanesulfonic Acid 4.76 ng/mL
Perfluorohexanoic acid (PFHxA) 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.55 ng/mL
(PFHxS)

Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctadecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.64 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorooctane Sulfonamide 5 ng/mL
(FOSA)

Perfluoropentanoic acid 5 ng/mL

(PFPeAh)
Perfluorotetradecanoic acid 5 ng/mL

(PFTeA)
Perfluorotridecanoic Acid 5 ng/mL

(PFTriA)
Perfluoroundecanoic acid 5 ng/mL

(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |[Methanol, Lot Baker 50000 ul | LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL

144541

LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 ulL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 ulL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 ulL |1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUJA 00009 1000 ulL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20 | Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAQ0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCsSP_00071 05/15/17|11/10/16 |Methanol, Lot 090285 10000 uL | LCPFCSP 00070 2000 uL|Perfluorobutanoic acid (PFBA) 0.1 ug/mL

Page 42 of 809

Perfluorobutanesulfonic acid
(PFBS)

0.0884 ug/mL

Perfluorodecanoic acid (PFDA)

ug/mL

Perfluorododecanoic acid
(PFDOA)

o|lo
==

ug/mL

Perfluorodecanesulfonic acid
(PFDS)

0.0964 ug/mL

Perfluoroheptanoic acid
(PFHpA)

0.1 ug/mL




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUNA)
. .LCPFCSP_00070 05/15/17|11/15/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00005 100 ulL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPFBS_00005 100 ulL |Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 uL |Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 uL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDOA)
LCPEFDS 00006 100 uL |Perfluorodecanesulfonic acid 0.482 ug/mL
B (PFDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
(PFHpA)
LCPFHpS 00009 100 uL |Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ulL |Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 ulL |Perfluorohexadecanoic acid 0.5 ug/mL
LCPFHxS-br 00002 100 ulL |Perfluorohexanesulfonic acid 0.455 ug/mL
B (PFHxS)
LCPFNA 00005 100 ulL | Perfluorononanoic acid (PFNA) 0.5 ug/mL
LCPFOA 00006 100 ul |Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL |Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br_ 00002 100 ulL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA 00006 100 uL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
B (PFPeA)
LCPFTeDA 00004 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
B (PFTeR)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 ulL |Perfluoroundecanoic acid 0.5 ug/mL

(PFUnA)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-24184-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDAO615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoAO0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFH=xA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO115 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)

LCPFC—L4_00024 06/14/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 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 PEDA 50 ng/mL
13C2 PFDoOA 50 ng/mL
13C2 PFH=xA 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_00074 100 uL |Perfluorobutanoic acid (PFBA) 20 ng/mL
Perfluorobutanesulfonic acid 17.68 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 20 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorododecanoic acid 20 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 19.28 ng/mL
(PFDS)
Perfluoroheptanoic acid 20 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 19.04 ng/mL
Perfluorohexanoic acid (PFHxA) 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 18.2 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 20 ng/mL
Perfluorooctanoic acid (PFOA) 20 ng/mL
Perfluorooctadecanoic acid 20 ng/mL
Perfluorooctanesulfonic acid 18.56 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 20 ng/mL
(FOSA)
Perfluoropentanoic acid 20 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 20 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 20 ng/mL
(PFTriA)
Perfluoroundecanoic acid 20 ng/mL
(PFUnNA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 ulL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMB8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 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
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFBA 00005 200 ul|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 uL |Perfluorododecanoic acid 1 ug/mL
(PFDOA)
LCPEDS 00006 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpS 00009 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 uL | Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxS)
LCPFNA 00006 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 uL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorococtane Sulfonamide 1 ug/mL
B (FOSA)
LCPFPeA 00005 200 uL |Perfluoropentanoic acid 1 ug/mL
(PFPeA)
LCPFTeDA 00005 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PETeA)
LCPFTrDA 00005 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTria)
LCPFUJA 00005 200 ul |Perfluoroundecanoic acid 1 ug/mL
B (PFUNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44,2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDAO615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
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Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHXS)

. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL

. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA1l1l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL

. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODA0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL

.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA_ 00008 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJAO0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFUnA)

LCPFC—L5_00022 06/14/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 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_00074 250 ulL | Perfluorobutanoic acid (PFBA) 50 ng/mL
Perfluorobutanesulfonic acid 44.2 ng/mL
(PFBS)

Perfluorodecanoic acid (PFDA) 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
(PFDoA)

Perfluorodecanesulfonic acid 48.2 ng/mL
(PFDS)

Perfluoroheptanoic acid 50 ng/mL
(PFHpA)

Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid (PFHxA) 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 45.5 ng/mL
(PFHxS)

Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctadecanoic acid 50 ng/mL
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Perfluorooctanesulfonic acid 46.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
(FOSA)
Perfluoropentanoic acid 50 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 50 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 50 ng/mL
(PFTriA)
Perfluoroundecanoic acid 50 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |[Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 ul |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL |13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20| Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFENA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 200 uL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ulL |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 uL | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ul |Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPFDS_00006 200 uL |Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
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Reagent
Exp Prep Dilutant Final Volume
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LCPFHpA 00006 200 ulL |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ul |Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHXS)
LCPFNA 00006 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 ulL |Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 ulL |Perfluorooctanesulfonic acid 0.928 ug/mL
B (PFOS)
LCPFOSA 00008 200 ul |Perfluorooctane Sulfonamide 1 ug/mL
B (FOSA)
LCPFPeA 00005 200 ul |Perfluoropentanoic acid 1 ug/mL
B (PFPed)
LCPFTeDA 00005 200 ul |Perfluorotetradecanoic acid 1 ug/mL
B (PFTeA)
LCPFTrDA 00005 200 ul |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
LCPFUdJA 00005 200 uL | Perfluoroundecanoic acid 1 ug/mL
B (PFUnA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA011l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODAO416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA(0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
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. .LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUNA)

LCPFC-L6_00020 06/14/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 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_ 00074 1000 uL | Perfluorobutanoic acid (PFBA) 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 192.8 ng/mL
(PFDS)
Perfluoroheptanoic acid 200 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid (PFHxA) 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 182 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 200 ng/mL
Perfluorooctanoic acid (PFOA) 200 ng/mL
Perfluorooctadecanoic acid 200 ng/mL
Perfluorooctanesulfonic acid 185.6 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 200 ng/mL
(FOSA)
Perfluoropentanoic acid 200 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 200 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 200 ng/mL
(PFTriA)
Perfluoroundecanoic acid 200 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 ulL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL

Page 50 of 809




REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCM4PFHPA 00007 1000 ul |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL |1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFBA 00005 200 ulL|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEDS 00006 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00006 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 uL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
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Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFPeA 00005 200 uL |Perfluoropentanoic acid 1 ug/mL
(PFPeA)
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA_ 00005 200 ulL |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
LCPFUdJA 00005 200 uL |Perfluoroundecanoic acid 1 ug/mL
(PFUnNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)

. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL

. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL

. .LCPFHxDA 00006 05/25/21| Wellington Laboratories, Lot PFHxDA(0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL

.LCPFHxS-br_ 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)

. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL

. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL

. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODA0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL

.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)

.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)

.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPed)

.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)

.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)

.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)

LCPFC2-L1_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL

LCPFC25SP_00014 25 uL | Sodium 0.474 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)




REAGENT TRACEABILITY SUMMARY
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Reagent
Exp Prep Dilutant Final Volume
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Sodium 0.479 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.5 ng/mL
namide
N-ethyl perfluorooctane 0.5 ng/mL
sulfonamidoacetic acid
MeFOSA 0.5 ng/mL
N-methyl perfluorooctane 0.5 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU 00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ulL | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL | d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA011l3 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAAO0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_00014 01/20/17|07/20/16 | Methanol, Lot 104453 5000 uL |LCPFC2SP 00013 500 uL | Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ul|Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 uL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
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.LC6:2FTS_00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAAQ0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2-L2_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00014 50 ul|Sodium 0.948 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.958 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 1 ng/mL
namide
N-ethyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
MeFOSA 1 ng/mL
N-methyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_ 00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 ul |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ulL | d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00001 200 ulL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCAd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dANEtFOSA(0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_00014 01/20/17|07/20/16 | Methanol, Lot 104453 5000 uL |LCPFC2SP_00013 500 ulL | Sodium 0.0948 ug/mL
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Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
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Sodium 0.0958 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP_ 00013 01/20/17|07/20/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ul|Sodium 0.958 ug/mL
B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ul |N-ethylperfluoro-l-octanesulfo 1 ug/mL
B namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
.LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H,1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA(0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSAQ0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
LCPFCZ—L3_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU 00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC25SP_00014 250 ul|Sodium 4.74 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 4.79 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 5 ng/mL
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Reagent
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N-ethyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
MeFOSA 5 ng/mL
N-methyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 | Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 ul |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ul | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA011l3 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2sSP_00014 01/20/17|07/20/16 |Methanol, Lot 104453 5000 uL |LCPFC2SP 00013 500 ulL | Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP 00013 01/20/17|07/20/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ulL | Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |[N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
...LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
...LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
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Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2-L4_00003 02/26/17|09/22/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_ 00008 250 ulL |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00017 200 ulL | Sodium 18.96 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 19.16 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 20 ng/mL
namide
N-ethyl perfluorooctane 20 ng/mL
sulfonamidoacetic acid
MeFOSA 20 ng/mL
N-methyl perfluorooctane 20 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU 00008 02/26/17|08/26/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00002 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00002 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00002 200 uL | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00002 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00002 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00002 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00002 03/10/19 WELLINGTON, Lot dANEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00002 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00002 01/20/21 WELLINGTON, Lot d3NMeFOSAA011l6 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00002 12/07/20 WELLINGTON, Lot dSNEtFOSAA111l5 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00002 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00002 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_ 00017 03/02/17|09/02/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00002 100 uL | Sodium 0.474 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00002 100 ulL |Sodium 0.479 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00003 100 uL |N-ethylperfluoro-l-octanesulfo 0.5 ug/mL
B namide
LCN-EtFOSAA 00002 100 uL |N-ethyl perfluorooctane 0.5 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSA-M 00002 100 uL |MeFOSA 0.5 ug/mL
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LCN-MeFOSAA 00003 100 uL |N-methyl perfluorooctane 0.5 ug/mL
B sulfonamidoacetic acid
.LC6:2FTS 00002 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H,1H,2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00002 10/23/20 WELLINGTON, Lot 82FTS1015 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00003 05/24/21 WELLINGTON, Lot NEtFOSA0516M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00002 01/20/21 WELLINGTON, Lot NEtFOSAAQOlle6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAAQ011l6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2—L5_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU 00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00013 250 ulL|Sodium 47.4 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 47.9 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 50 ng/mL
namide
N-ethyl perfluorooctane 50 ng/mL
sulfonamidoacetic acid
MeFOSA 50 ng/mL
N-methyl perfluorooctane 50 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 ul |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 uL | d3-NMeFOSAA 1 ug/mL
LCA5-NEtFOSAA 00001 200 ulL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA(0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAAO0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL|LC6:2FTS 00001 200 ul|Sodium 0.948 ug/mL
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LC8:2FTS 00001 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
.LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA(011l3 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
LCPFC2-L6_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC25U_00005 250 uL |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00013 1000 uL|Sodium 189.6 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 191.6 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 200 ng/mL
namide
N-ethyl perfluorooctane 200 ng/mL
sulfonamidoacetic acid
MeFOSA 200 ng/mL
N-methyl perfluorooctane 200 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 | Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ul | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
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. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCA5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ul|Sodium 0.948 ug/mL
B B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
.LC6:2FTS_00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAAQ0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFCIC_00020 03/01/17]12/01/16 |[MeOH/H20, Lot 09285 5 mL | LCMPFCSU_00046 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 00007 125 ulL | Perfluorobutanesulfonic acid 44 .25 ng/mL
B (PFBS)
Perfluorobutanoic acid (PFBA) 50 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorodecanesulfonic acid 48.25 ng/mL
(PFDS)
Perfluorodecanoic acid (PFDA) 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
(PFDoA)
Perfluoroheptanoic acid 50 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 47.25 ng/mL
(PFHXS)
Perfluorohexanoic acid (PFHxA) 50 ng/mL
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 47.75 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
(PFPed)
Perfluorotetradecanoic acid 50 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 50 ng/mL
(PFTriA)
Perfluoroundecanoic acid 50 ng/mL
(PFUnA)
LCPFC3IM 00005 250 uL |Perfluorooctane Sulfonamide 50 ng/mL
(FOSA)
.LCMPFCSU 00046 03/01/17|11/03/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 ulL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 ulL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMB8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
-LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL

Page 61 of 809




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFACMXB 00007 11/06/20 | Wellington Laboratories, Lot PFACMXB1115 (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
(PFBS)
Perfluorobutanoic acid (PFBA) 2 ug/mL
Perfluorodecanesulfonic acid 1.93 ug/mL
(PFDS)
Perfluorodecanoic acid (PFDA) 2 ug/mL
Perfluorododecanoic acid 2 ug/mL
(PFDOA)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.89 ug/mL
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 2 ug/mL
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
Perfluoropentanoic acid 2 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 2 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 2 ug/mL
(PFTriA)
Perfluoroundecanoic acid 2 ug/mL
(PFUnNA)
.LCPFC3IM 00005 06/01/17]12/01/16 |Methanol, Lot 090285 5 mL | LCPFOSA 00008 0.1 mL|Perfluorooctane Sulfonamide 1000 ng/mL
(FOSA)
. .LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
LCPFCSP_00073 05/28/17|11/28/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00005 100 uL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPFBS 00005 100 uL | Perfluorobutane Sulfonate 0.442 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 uL |Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPEFDoA 00005 100 uL | Perfluorododecanoic acid 0.5 ug/mL
B (PFDOA)
LCPFDS 00006 100 uL | Perfluorodecane Sulfonate 0.482 ug/mL
Perfluorodecanesulfonic acid 0.482 ug/mL
(PFDS)
LCPFHpA 00006 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
B (PFHpA)
LCPFHpS 00009 100 uL|Perfluoroheptane Sulfonate 0.476 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00005 100 uL |Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 ulL |Perfluorohexadecanoic acid 0.5 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24184-1

SDG No.:

Parent Reagent

(PFTriA)

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFHxS-br 00002 100 ul |Perfluorohexane Sulfonate 0.455 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
(PFHxS)
LCPFNA 00006 100 ulL | Perfluorononanoic acid (PFNA) 0.5 ug/mL
LCPFOA 00006 100 uL |Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00006 100 uL |Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br 00002 100 ul |Perfluorooctanesulfonic acid 0.464 ug/mL
B (PFOS)
LCPFOSA 00008 100 uL |Perfluorooctane Sulfonamide 0.5 ug/mL
B (FOSA)
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
B (PFPel)
LCPFTeDA 00005 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
B (PFTeR)
LCPFTrDA 00005 100 uL |Perfluorotridecanoic Acid 0.5 ug/mL
B (PFTria)
LCPFUdJA 00005 100 ulL |Perfluoroundecanoic acid 0.5 ug/mL
(PFUNA)
.LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutane Sulfonate 44 .2 ug/mL
Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
.LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpS_ 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptane Sulfonate 47.6 ug/mL
Perfluoroheptanesulfonic Acid 47.6 ug/mL
.LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexane Sulfonate 45.5 ug/mL
Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
.LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
.LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA111l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODAO0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24184-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUNA)
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: 6:2FTS LOT NUMBER: 62FT31014 i
COMPOUND: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate l
STRUCTURE: CAS #: Not available

NN NSV

/N /N /N /N
F FF FF F H H

MOLECULAR FORMULA:
NCENTRATION:

C,H.F SO,NNa
50.0 £ 2.5 pg/ml
47.4 £ 2.4 pg/ml

{Na salt)

N N NS Wl

MOLECULAR WEIGHT: 450.15
SOLVENT(S): Methanol

(6:2FTS anion)

CHEMICAL PURITY: >98%
LAST TESTED: ity 10/03/2014
EXPIRY DATE: immwddyyyy) 10/03/2017

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

=7

~ B.G. Chittim

Certified By: Date: 03/27/2015

(mm/ddiyyyy)

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

Formi#:27, lssued 2004-11-10

62FT51014 (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 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 technigues, 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:
Prrior 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 selutions of a new product are prepared from the same crystalling
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the 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, ch(y), of a value y and the uncertainty of the independent parameters

Xpp XX, ON which it depends is:
(¥ (x,%y,.x,)) = 1 Z”(J”Jx.‘)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 maximurm combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

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

EXPIRY DATE [ PERI E 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 he 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 1SC 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Labaratory Accreditation Inc. {(CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

CALA

f-c;nsanﬂ b A 15 REFERENCE MATERIAL
. PAGDUCER

ACCREDITED

**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:

6:2FTS; LC/MS Data (TIC and Mass Spectrum)

030ct2014_62FTS_002
62FTS1014 25 ug/ml

100

03-Oct-2014

16:38:59
Scan ES-
TIC
4,75ef

O-——prr T T T T T e e T e e [ime
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
030ct2014_62FTS_002 138 (2.321) 03-Oct-2014 16:38:59
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP MS
Chromatographlc Conditions Param
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - B850 amu)
Mobile phase: Gradient Source: Electrospray (negative}
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
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 pl/min
Formt:27, Issued 2004-11-10 E2FTS1014 {3 of 4)
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Eigure 2; 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Cendifions for Flaure :
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 6:2FTS)
Collision Gas {mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =25
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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Reagent
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WELLINGTOIN

NN BRI

715544

ID: LGE:2FTS_00002

Exp: 0622521 Prpd; SBC
B:2FTS

CERTIFICATE OF ANALYSIS

R %/7,3/[6 N

LABORATORIES DOCUMENTATION
PRODUCT CODE: 6:2FTS LOT NUMBER: 62FTS0616
OMP D: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate
STRUCTURE: CAS #: Not available
VIV VL
N NP WLl
/ \ / \ / \ / \,
MOLECULAR FORMULA: C,H,F SO,Na MOLECULAR WEIGHT: 450.15
CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) LVENT{S): Methanol
474 + 2.4 yg/ml  (6:2FTS anion)
CHEMICAL PURITY: >98%
LAST TESTED; mmaayym 06/25/2016
EXPIRY DATE: inmavywy 06/25/2021

RECOMMENDED STORAGE:

Refrigerate ampoule

DO ENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

B2

~ B.G. thittim

Date: _06/29/2016

{mmvdclyyyy)

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 Laboratorles Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound i contains.

This product shouid only be used by qualifled personnel familiar with its potential hazards and trained in the handling of hazardous
chemicais. Due care should be exercised to prevent unnecessary human contact or ingestion. All procsdures should be carried
out in a weli-functioning fume hood and suitable gloves, eye protection, and clathing should be worn at all times. Waste should
be disposed of according to national and reglonal regulations. Safety Data Shests (SDSs) are available upon request.

N E T
Where possible, all of our products are synthesized using single-product unambiguocus routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-abelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

Prior to salution preparaﬂon cryslaume matenal is iested for homogeneiiy 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/for SFC/UVIMS/MS,
The relative response factors of the analyte of interest in each solution are required to be <56% 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 uncertainty of the independent parameters

X, X,...X, on which it depends Is:
u (X, %y, )} = 1/2 u(y,x,)’
il

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

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

IRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for sclution preparation are
regularly tested by an extemal ISONIEC 17026 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external welghts. 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, traceabllity to

international interlaboratory studies has alsa been established.

P P 1D
Ongolng stahility 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.

TY T :
This product was produced using a Quality Management System ragistered {o the latest versions of |SO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

%2
* CALA

> T oo
LURERS: e R A ARFERENCT MATETUAL
FRADDUCER

ACCREDITED

*For addifiona! 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: 6:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Le: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro AP1 MS
MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Fuil Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH OAg buffer) Cone Voltage (V) = 30.00
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
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Figure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditlons for Figure 2:
Injection: Direct loop injection ete
10 pl (500 ng/ml 8:2FTS)
Colilsion Gas (mbar) = 3.46e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy (eV) = 25
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Formi#27, lesued 2004-11-10 B2FTS0E18 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: B:2FTS LOT NUMBER: 82FTS1014
[ ND: Sodium 1H,1H,2H,2H-perfluorodecane sulfonate
STRUCTURE: CAS #: Not available

\/ VAAVAAVARV

\/\/\/\/\/

/\ /\ /\ /\ /\

S0, Na*

MOLECULAR FORMULA: C H.F,.SONa MOLECULAR WEIGHT: 550.16

CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
47.9 £ 2.4 ug/m!  (8:2FTS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (nmidaviy) 10/03/2014

EXPIRY DATE: ey 10/03/2017

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 detailé.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %;, Date: (3/27/2015

~ B.G. Chittim {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 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 camied
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
he disposed of according to national and regionat regulations. Safety Data Sheets (SDSs) are available upon request.

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soluticn 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_ 0N which it depends is:
u V(%55 )) = \/ZH(J’,A‘;)E
=1

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

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

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

EXPIRY DATE / PERIOD 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 System registered to the latest versions of 1ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

10
L CALA

£z

ACEREDITED

i
ALLtdaain: My, 4 L2205 REFERENCE MATERIAL
PROBUGER

*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: 8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Guattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2,1 x 160 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,C Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer} Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min and hold for 2 min. Cone Gas Flow (I/hr) = 100
Return to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 360 pl/min
Formi#:27, Issued 2004-11-10 B2FTS1014 (3 of 4)
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Figure 2:

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

Flow:

10 pl (500 ng/ml 8:2FTS)

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

(both with 10 mM NH OAc buffer)

300 pl/min

Collision Gas (mbar) = 3.50e-3
Collision Energy {eV) = 30

03o0ct2014_82FTS_003 03-0ct-2014 17:11:37
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Condi 2:
Injection: Direct loop injection MS Parameters
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WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 8:2FTS LOT NUMBER: B82FTS1015
MP D: Sodium 1H,1H,2H,2H-perflucrodecane sulfonate
STRUCTURE: CAS #: Not available

\/ \/ \/ \/ \/

/\/\/\/\/\/

F/ \F F/ \F F/ \F F/ \F H/ \H

S0, Na"

MOLECULAR FORMULA: C,H,F,.,S0,Na MOLECULAR WEIGHT;, 550.16
CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
479 £ 2.4 yg/ml  (8:2FTS anion)
CHEMICAL PURITY: >98%
T TED: (mmiddiyyyy} 10/23/2015
EXPIRY DATE: immicaywy) 10/23/2020

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: ’m_, Date: _10/27/2015

~ B.G. Chittim Immicsiyyyys

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 Wellingtori Laboratorigs 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 camied
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 accerding to naticnal and regional regulations. Safety Data Sheets (SDSs) are avallable upon request.

YNT 1 : :
Where possible, all of our products are synthesized using single-product unarmbiguous 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-labsefled compounds are also confirmed using

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

HOMOQGENEITY:

Prior to soiution preparation, crystalline material is tested for homogenelty 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/UVIMS/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

X, XX, 0N which it depends is:
U, (Y%, 1y,0%,)) = 1}}:‘,u(y,x,)’
=l

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

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

IRACEABILITY;

All reference standard solutioris are traceable to specific crystalline lots. The microbalances used for solution preparation are
reguiarly tested by an extemal ISQ/IEC 17025 aceredited 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 fo NIST. For certain products, traceability to

international interfaboratory studies has also been established.

PERIOD OF V. :
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.

UALITY GE :

This product was produced using a Quality Management System registerad o the latest versions of ISC 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

Natlonal Accreditation Board (ANAB; AR-1523).

. . .
k | > v ACCREDITED
~ e
AL N, e ACFERENDE MATERIAL
FIVGDUCTR

*For additional information or assistance concerning this or any other products from Wellington Laboratoties Inic.,

please visit our website at www.well-labs.com or contact us directly at | well-iabs A
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Figure 1: 8:2FTS; LC/MS Data (TIC and Mass Spectrum)
230ct2015_82FTS_004 23-0ct-2015 14:00:28
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ndi r Fi 1:
LC: Waters Acquity Ultra Performance LC
M§: Micromass Quattro micro AP| 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,0
{both with 10 mM NH,OAg buffer)
Ramp {6 80% organic over 7 min and hold for 2 min.
Retumn ta [nitial conditions in 0.5 min,
Time: 10 min

Flow; 300 pmin

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

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

Cone Gas Flow (l/hr) = 100
Desclvation Gas Flow {I/hr) = 750
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Figure 2: 8:2FTS; L.C/MS/MS Data (Selected MRM Transitions)
230ct2015_82FTS_005 ' 23-Oct-2015  14:40:17
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 8:2FTS)
‘ Collislon Gas (mbar) = 3.28e-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 p/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CODE: d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0314M
COMPOUND: N-ethyl-d,-perfluoro-1-octanesulfonamide
STRUCTURE: ' CAS #: Not available

F, F F F R F F F H

N NN N LY

N N Y\
N /N /N /N CaDs

MOLECULAR FORMULA: C,,D,HF NO,S _ MOLECULAR WEIGHT: 532.23
CONCENTRATION: 50 £ 2.5 pa/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: mmadyyy) 03/10/2014

EXP ATE: immiddivyyy) 03/10/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS3 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. eiittim 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 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,
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 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 (), of a value y and the uncertainty of the independent parameters

X, XX, on which it depends is:
u, (V%650 = ‘\Jzzl(y!xi)z
=l

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

The individual uncertainties taken into account include those associated with weights (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 ISQO/IEC 17025 accredited calibration company. In addition, thelr 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 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 directly at info@well-labs.com™
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Figure 1:

d-N-EtFOSA-M; 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
Chromatographlc Gonditions

Column: Acquity UPLC BEH Shield RF

1.7 pm, 2.1 x 100 mm

Mobile phase: Gracient
Start: 40% H,0 / 60% (80:20 MeOH:ACN)
(both with 10mM NH,OAc buifer}
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

M3 Parameters
Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 40.00

Cone Gas Flow {//hr) = 100
Desolvation Gas Flow {I/hr) = 750
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Figure 2: d-N-EtFOSA-M; 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 d-N-EtFOSA-M)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Caollision Energy (eV) = 25
{both with 10 mM NH,OAc buffer)

Flow: 300 pl/'min
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MEL U TGETCOR] CuRTIFICATE OF ANALYSIS
LABORATOQORIES DOCUMENTATION

PRODUCT CODE: d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0314M
COMPOUND: N-ethyl-d.-perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
F F FR F F F F F H
VR YA VR
£ N N N N \
A AN AN AVE

MOLECULAR FORMULA; C,D.HF_NO.S MOLECULAR WEIGHT: 532.23

CONCENTRATION; 50 £ 2.5 pg/ml SOLVENT(S)k Methanol

CHEMICAL PURITY: >98% ISOTOPIC PURITY: 298% °H,
ST TESTED: (nevediyyyy) 03/10/2014

EXP DATE: ;roniddivyyy 03/10/2019

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: _04/01/2015

” 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. This ceriified referance material (CRM) was
desighed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS;

This product should enly be used by gqualified 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 precedures should be carried
out in a well-Hfunctioning fume hood and suitable gloves, eye protaction, and clothing should be wern at ali times. Waste should
be disposed of according to national and regionat regulations. Safety Data Sheets (SDSs) are available upon request.

YN IS / CHARACT TION:
Where possible, all of our products are synthesized using single-product unambiguous routes. Thay are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotople purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY: B

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 produict 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 reguired 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 vaiue y and the uncertainty of the independent parameters

X, X,..%, On which it depends is:
", (y(xj 3%g 500Xy N= 1’2“(}’,1'1)2
i=]

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

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

TRA 1
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regulatly 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 routjine 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 Weilington Laborateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-Jabs.com™
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Figure 1: d-N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditjons 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 um, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu)
Mobile phase: Gracient Source: Electrospray (negative)
Start: 40% H,O / 60% (80:20 MeOH:ACN) Capillary Voltage (kV) = 3.00
{both with 10mM NH_OAc buffer} Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 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 (I/hr} = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: d-N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2;
Infection: Direct icop injection MS Parameters

10 ul {500 ng/ml d-N-EtFOSA-M)
Coilision Gas {mbar) = 3.43e-3
Mobile phase: Isccratic 80% (80:20 MeOH:ACN}) / 20% H,0 Collision Energy {(eV) = 25
(both with 10 mM NH,OAg buffer)

Flow: 300 pi/min
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WEELINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d-N-MeFOSA-M LOT NUMBER: dNMeFOSAQ114M
COMPOUND: N-methyl-d -perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: C,DHF NO.S . MOLECULAR WEIGHT: 516.19
co NTRATION; 50 = 2.5 pg/mi SOLVENT(S): Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: immidayyyy 01/28/2014

EXPIRY DATE: v 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.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

“"B.G. Chittim (ervadlyyys)

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 [nc. 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 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
HRGCMRMS and/or LC/MS/MS.

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

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

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

0, (0 ) = [T’

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 ISQO/IEC 17025 accredited calibration company. In addition, their calibration is verified pricr to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain 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 rautine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,
ISQAEC 17025 by the Canadian Assaciation 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 well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: d-N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1: |
!
LG: Waters Acquity Ultra Performance LC l
MS: Micromass Quattro micro AP| MS !
Chromatographic Conditions Param
Column: Acquity UPLC BEH Shield RP,
1.7 uym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% H,C / 50% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
{(both with 10mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
1.5 min. Return to initial conditions over 0.5 min. Desolvation Gas Flow (I'hr} = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 dNMeFOSAD114M (3 of 4)
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Figure 2: _

d-N-MeFOSA-M; LC/MS/MS Data {Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml d-N-MeFOSA-M)
Collision Gas {mbar) = 3.50e-3

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 miM NH,QA¢ buffer)

Flow: 300 pl/min

Collision Energy (eV) = 30
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671625

1D: LCd-NMeFOSA-M_00002
Exp: 06721 Prpd: CBW
. d-N-MeFOSA M ]

oY T {—'gr--l
YR \] Ofﬂ CERTIFICATE OF ANALYSIS

LABORAT O R IES DOCUMENTATION
PROD ODE: d-N-MeFQSA-M LOT NUMBER: dNMeFOSAQB16M
COMPOUND: N-methyl-d_-perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
F. F H
\/ \/ \/ \/ on

/\ /\ /\ €0a

F F
MOLECULAR FORMULA: C,D,HF _NO.,S MOLECULAR WEIGHT: 516.19
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S); Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: (mmadywy 06/10/2016
EXPIRY DATE: mmvaayyyy) 06/10/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _06/16/2016

~ B.G. Chittim (mmicdyyy)

Wellington Lahkoratories 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
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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 quallfied 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 shouid 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.

SYNTH c C IZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confinmed, 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. Isotople purities of mass-labelled compounds are alsc confirmed using

HRGCMRMS and/or LC/MS/MS.

OoMO E
" Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above} and its
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalling
lot and, after the additicn of an appropriate internal standard, they are compared by GC/MS, LCMSMS and/or SFCIUV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the soiutions in the storage containers.

NCER TY:

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:
u, (Y3, X 0 X, ) = JZu(y,x,.)z
=l

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

The individual uncertainties taken into account include those 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 confldence of 95%) is stated on the Certificate of Analysis for all of our products.

TRA BILITY:
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 ultimatsly traceable to NIST. For certain produicts, traceability to

international interlaboratory studies has also been established.

EXPIRY D, PERIOD 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.

W, N
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity spacifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of S0 9001 by SAI 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).
4

W1
L3
» A ]
- CA L AR ST Bl
L ] - ACCREDITED
’ LIR s

- o -
SR REFERENCE MATEAIAL
RHEDUGER

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

pleass visit our website at www.well-labs .com or contact us directly at jpfo@welllabs.com**
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Figure 1: d-N-MeFOSA-M; LC/MS Data {TIC and Mass Spectrum)
10june2016_dNMeFOSAM_002 10-Jun-2016 14:10:52
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nditions for Figure 1:
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% H,0 / 60% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Descivation Gas Flow {I/hr} = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2: d-N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

10june2016_dNMeFOSAM_003 10-Jun-2016  14:53:43
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Injection: Direct loop injection M8 Parameters
10 i (500 ng/ml d-N-MeFOSA-M}
Collision Gas (mbar) = 3.3%e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
' (both with 10 mM NH,OAc bufer)

Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAD113
COMPQUND: N-methyl-d3-perflucro-1-cctanesulfonamidoacetic acid
STRUCTURE: CAS #: Not avallable

. F

\/\/\/\/502”\

A /\ /\ /\ et

F F F F
MOLECULAR FORMULA: C,D,H,F_NOS MOLECULAR WEIGHT: 574.23
CONCENTRATION: 50 1 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: (nwmavwy) 01/31/2013
EXPIRY DATE: imwidivyyy 01/31/2018
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m, Date: 04/06/2015

~B.G. Chittim )

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 35 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 preduct should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

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/MB/MS,
SFC/UVIMS/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 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 (v), of a value y and the uncertainty of the independent parameters

X,, X,...x, on which it depends is:
b (Y0 Ty, ) = o S x,)
. i=l

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the 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 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, traceabhility to
intemnational 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 Glebal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

ACCHREDITE®D

Tasting —— R
Arcrediion Mo o iy REFERCACE MATZRIAL
PHOLUCTA

**For additional infermation 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: d3-N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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Con ns for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
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: 65% (80:20 MeOH:ACN)/ 35% H,O Capillary Voltage {kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (Vhr) =
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Forim#:27, Issued 2004-11-10 dINMeFOSAAD113 (3 of 4)
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Figure 2:

d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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d3NMeFOSAAD113 500 ng/mi
100- d3-N-MeFOSAA | [C44D;H,F4,NO,S" — [CgFy,I 573{;:;3
- l .
g i
<
{
/
AN
0=\\\‘IIII"\II![E=I'|‘::|I]\l:\|II=\"5'!§I|I||III\:\\\lll.\\‘\\:||||z‘\\:l;ln|=‘\\zl|lx\\‘llli\l\ll
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 _ 4.20 4.40
N-MeFOSAA [C 1H5F17NO4S] — [CgF 7l 570 > 419
100~ 123
1 }
: a f Mo
ES | ATl
- A AR AN
z UV
i N
2.40 2 60 2 80 3 00 3. 20 3 40 3. 60 3.80 4.00 4.20 4.40
] \ i b /\ 1
5 ,\ H iy A
i P Y i -1l f A t"
I A
- \ hY | [ 'J {
L e B T e o o I T
2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
100+ PFOS [CyF(750,;]" — [FSO,] 499 ;992
) | A '
] i f ! |
i ’\/\/\\ /\ /1 s “ Ny }J\ /AI l1 A le\
= Vo : VAN IATAL \
: R AR N A
. i U { v i}
: { i l
e A L A
240 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4, 40
100 FOSA [CgHF,;NO.8] — [NO,8] 498 >1'1fg
] )
iy w f‘ ; |
eSSV \/\ H A L
AN | 'M\ \/\
1! \/ 1 |
i /\ﬁ\/ W / w\/ | \/ W
O_'Hw""”'w' T "‘.,;....|....|H‘.|.JH“.....:w.‘..|...wu..guu{...ﬂ—..wT|me
240 2.60 2 80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440
Conditions for Figure 2:
tnjection: Direct loop injection MS Parameters
10 pl (500 ng/ml d3-N-MeFOSAA)
- Collision Gas (mbar) = 3.31e-3
Maobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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Reagent
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Exp: 01720021 Prpd. CBW
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WALL NG TCOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAQ116
MP D: N-methyl-d3-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available
F F F
\/ \/ \/ \/ /

F F
MOLECULAR FORMULA; C,.DHF NOS MOLECULAR WEIGHT.  574.23
ENT N: 50 £ 2.5 pg/ml SOLVENT(S): Methano!
Water (<1%)
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >98% *H,
LAST TESTED: imwedyyy 01/20/2016
EXPIRY DATE: imvacymy) 01/20/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/25/2016

~ B.G. Chittim (menidyyyy}

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 only be used by gualified personnel familiar with its potential hazards and trained in the handiing of hazardous
chemicals, Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon raquest.

SYNTHESIS / CHARACTERI 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 technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSVS, x-ray crystallography, and melting point. 1sotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/IMS/MS.
HOMOGENEITY; _

Prior to solution preparation, crystailine matenal is tested for homogenelty 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 interna! 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 clder lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homageneity of the solutions in the storage containers.

CERTA :

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:
It
u (P(x), Xy 50, ) = "ZVU’: x;)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 volumnstric 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.

CEABILI
Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for sciution 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 bgen established.

(| ATE | PER VA .
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the uhopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

| WA/ N _ .
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications,

UALT N MENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISQAEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
. P

“p ‘
» I CAL ALLE
o ACCREDITE U
~ £ T REFTRENCE MATERAL,
HODUCER

“*For additionai information or assistance conceming this or any other products from Wellingten Laboratories Inc.,
please visit our wabslte at www well-labs gom or contact us directly at info@well-labs
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Figure 1: d3-N-MeFOSAA; 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 Shieid RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeQH:ACN) / 40% H,0 Capillary Voltage {(kV) = 3.00
{both with 10 mM NH, OAc buifer) Cone Voltage (V) = 35.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cone Gas Flow (//hr) =
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plmin

Formit:27, Issued 2004-11-10
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Figuré 2: d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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4.40 4.60 4.80 5.00 5.2 5.40 5.60 5.80 6.20
iti or
Injection: Direct loop injection MS Parametars
10 pt (500 ng/ml d3-N-MeFOSAA)
Collislon Gas (mbar) = 3.66e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,0 Collision Energy {eV) =
{both with 10 mM NH OAc buffer)
Flow: 300 plmin

d3NMFOSAAD18 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5SNEtFOSAA0515
COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available

F F F F F F F F £D,CD,

MOLECULAR FORMULA.: C,DHF NOS MOLECULAR WEIGHT: 590.27

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

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >88% *H,

LAST TESTED: mmuasvyyy 05/08/2015

EXPIRY DATE: (i) 05/08/2020

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)

ABDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: 05/11/2015

7 B.G. Chittim riadyyry)

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

Formnil: 27, Issued 2004-11-10 dSNEtFOSAADG TS (1 of 4)
Ravisiontt:3, Revised 2015-03-24 Page 116 of 809 rev0




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

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be 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 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/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.

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

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

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

u (P(x,,x,,..X, )= /i!a(y,xi)z

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 o 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.

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

" CALA

Teubing —— N ——
Ani/edilien Ko A 35 REFERENCE MATEIAL
PRODUCLA

47
»
. ACCREDITED

-

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.welldabs.com or contact us directly at info@well-labs.com**
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Figure 1: d5-N-EtFOSAA; 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 Source:
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 retuming to initial conditions in 0.5 min.
Time: 10 min

Flow: 308 plmin

Experiment; Full Scan (150 - 850 amu)

Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 35.00
Cone Gas Flow (l/hr) = 50
Desolvation Gas Flow (I/hr) = 750

Form#:27, Issued 2004-11-10
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Figure 2: d5-N-EtFOSAA; 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 d5-N-EtFOSAA)

Collision Gas (mbar) = 3.24e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV} = 25

(both with 10 mM NH,OAc buffer)
Flow: 300 pl/rmin
Fonmit:27, Issued 2004-11-10 dSNEFOSAALRS1S (4 of 4)
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671602
IC: LCd.‘)-NEtFOSM\_(JDDO2
Exp: 1207720 Prind: CBW

d5-N-EtFOSAA P
WELITICTOR
Y Diaaaad MRS L CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE;: d5-N-EtFOSAA LOT NUMBER: d5SNEtFOSAA1115
COMPOQUND: N-ethyl-dS-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available
F F F F F F F F CD,CDy
VYN L
il W N AN
N\ /N /\ OrzCoaNt
F FF FF FF F
MOLECULAR FORMULA;: C.,DHF _NOS MOLECULAR WEIGHT: 590.27
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT{S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% °H,
LAST TESTED: (mmusanyy) 12/07/2015
EXPIRY DATE: (mmddiyyy) 12/07/2020
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

. Contains 4 moie eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/07/2015

~ B.G. Chittim {rmmidclyyyy)

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 dSNEtFOSAAT11S (1 of 4)
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IN ED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materlal (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

S:

This product should only be used by qualified personnel famillar with its potential hazards and trained in the handling of hazardous
chemicals. Due care shouid be exercised to prevent unnecessary human contact eor 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 | 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 & combination of the most relevant techniques, such as NMR, GC/MS, LC/IMS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotople purities of mass-laballed compounds are alsc confirmed using

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

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 acdition of an appropriate Intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lats 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 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 reiative standard uncertainty, u.(y), of a value y and the uncertainty of the independent parameters

Xy XX 0N which it depends is:
u (X X%, )) = 1qu(y, %Y
i=l

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

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

IRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external 1ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedurses, which are uitimately traceable to NIST. For certain praducts, fraceability to

international interlaboratory studies has also been established.

Pl TE 10D OF VALIDITY:
Ongoing stablilty 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 anaiyte(s) is performed

on a routine basis.

IM 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.

UALL GE T:
This product was produced using a Quality Management System registered to the latest versions of SO 8001 by SAl Gilobal,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523).

A
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+ P CALA T
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- re - ..';‘ b ALY TICFCRENCE MATERIAL

PHOEUCER

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

please visit our website at www.welliabs.com or contact us directly at Info@well-labs.com™
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Figure 1: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro mfcro APl MS

Cl I hig Condit]
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm

Moblle phase: Gradient
Start: 65% (80:20 MeOH:ACN) / 35% H,O
(both with 10 mM NH,OAgc 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

MS Parameters

Experiment: Full Scan (225 - 850 amu}

Source: Electrospray (negative)
Caplllary Voltage (kV) = 3.00
Cone Voitage (V) = 35.00

Cone Gas Flow (l/hr) = 50
Desoclvation Gas Flow (I/hr) = 750
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Figure 2: d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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Condltions for Flgure Z:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml d5-N-EIFOSAA)

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

Flow: 300 plmin

Collision Gas (mbar) = 3.43e-3
Collision Energy {eV) = 25
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRCDUCT CODE: M2-6:2FTS _ LOT NUMBER: M262FTS0714
COMPOUND: Sodium 1H,1H,2H,2H-perfluorc-[1,2-"C Joctane sulfonate
STRUCTURE: CAS #: Nof availabie

. F FR F R F
\/ \/ \/ 1}/ »
NN N Pa Vel

/\ /\ /\ /\

MOLECULAR FORMULA: #C,*CH,F, SO Na MOLECULAR WEIGHT: 452.13

8 4 13
CONCENTRATION: 50.0 £ 2.5 yg/ml  (Na salt) SOLVENT(S): Methanol
47.5 £ 2.4 yg/ml  {(M2-6:2FTS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (rmoaywn 07/15/2014 (1.2-°C)
EXPIRY DATE: ;mdayyy - 07/15/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
The native 6:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native
6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis.
We recommend using the m/z 428 to m/z 81 transition to monitor for M2-6:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 03/27/2015

~ B.G. Shittim (it}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 -+ info@well-labs.com
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INTENDED USE: .
The products prepared by Wellington Laboratories In¢. are for laboratoery use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantificaticn of the specific chemical compound it contains.

HAZAR
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 c¢haracterized, 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 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/IMS/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 sclutions is calculated using the following
equation:

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

(), Xy, ) = /iu(y,xf)z
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 associated with weights {calibration of the balance) and voiumes
(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:
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 analyie(s) is performed
on a routine basis.

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

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

ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523). )
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*For additional information or assistance concerning this or any other products from Wellingtoen Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs. com**
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M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)

15july2014_M262FTS_001 15-Jul-2014 13:04:55
M26:2FTS07 14 25 ug/ml Scan ES-
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100 4437
|
| .
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O e T T o O T T e e e e Time |
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
15july2014_M262FTS_001 169 (2.842) 15-Jul-2014 13:04:55
M26:2FTS0714 25 ug/ml Scan ES-
100~ 429 9.20e5
3‘9-_
430
0 :w,.[..‘...‘i.‘..“...wrm[...,,‘..‘|‘...|..‘.|.‘..,...‘]m‘|..|.||‘..‘."..‘..‘.l‘,..‘.‘..“"...,mhlh..,,...".‘.,.m‘.u.,‘.‘.t. m/z
240 260 280 300 320 340 360 380 400 420 440 460 480
Conditiohs for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80.20 MeOH:ACN) / 45% H.0Q Capillary Voltage (kV} = 3.00
(both with 10 mM NH, OA¢ buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow (I/hr) = 50
and hold for 2 min hefore returning Desolvation Gas Flow (I/hr} = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 pl/min
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Figure 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions)

15july2014_M262FTS_002 15-Jul-2014  16:20:24

M26:2FTS0714 500 ng/ml
M2-6:2FTS  [13C,'2C H,F,,S0,]" ~— [HSO,I" 429 > 81
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| L | LA l T T 1T I T T T I L [ =1y | T | T | L T T T ‘ R S | i = ‘ T 1177 ‘ T =T " T T I T T T
2.80 3.00 320 3.40 3.60 3.80 4.00 4,20 4.40

Condltions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2-6:2FTS)
Collision Gas {mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Enaergy (eV) = 25

(both with 10 mM NH,OAc buffer}

Flow: 300 plfmin

Formit27, Issued 2004-11-10
Rsvisiontt.3, Revised 2015-03-24
e Page 129 of 809

M282FT50714 (4 of 4)
revl



Reagent

LCM2-6:FTS 00002



R: 7/4/16 coww ymuman

671675
|D: LOM2-6:FTS_00002

Exp: 070821 Prpd: CBW

M2-5:2FTS m—

WALLIING YOI CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; M2-6:2FTS LOT NUMBER: M262FTS0116
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-C Joctane sulfonate
STRUCTURE: CAS #: Not available

\/ \/ \/ N

N N }‘3\13/505“‘i+

/\ /\ /\ /\

MOLECULAR FORMULA: “C,?C,H,F,.SONa MOLECULAR WEIGHT: 452.13

CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) SOLVENT(S): Methanol
47.5 £ 2.4 yg/ml  {M2-6:2FTS anion)

CHEMICAL PURITY:; >08% ISOTOPIC PURITY: >99% "C

LAST TESTED: (mmiddifyyyy) 01/08/2016 (1,2-1382)

EXPIRY DATE: immwaayyy 01/08/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION! DATA ATTACHED:

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

ADDITIONAL INF ION:
. See page 2 for further details.
. The native 6:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native

6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis.
We recommend using the m/z 429 to m/z 81 transition to monitor for M2-6:2F TS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/11/2016

” B.G. Chittim (mmiaiysyy)

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 certifled reference material (CRM) was
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it cortains.

D .

This product should only be used by qualified personne! familiar with its potentlal hazards and trained in the handling of hazardous
chemicals. Due caré should be exercised to prevent unnecesssry human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all imes. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon reguest.

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

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

NEITY: = _ . ‘ ] - )
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 considaration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New 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 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, u (y), of a value y and the uncertainty of the independent parameters

X\ XX, 0N which It depends is:
u, (y(xl ’xZ!"'xn)) = “Z“(}h-‘ﬂ-)z
i=]

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

The individua! uncertalnties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {(calculated with a

coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

[RACEABILITY;

All reference standard solutions are fraceable 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/er NRC traceable external weights. All volumetric glassware uged is of Class A tolerance and has been
tested accofding to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has afso been established,

1 V i
Ongoing stability studies of this product have demanstrated 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 TY: )
At the time of shipment, all products are warranted to be free of defects in materlal and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the iatest versions of ISO 9001 by SAl Giobal,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523).
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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.welllabs.com or contact us directly at info@well-labs.com**
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Figure 1: M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)
08jan2016_M262FTS0116_002 08-Jan-2016 14:34:58
M262FTS0116 25 ug/ml Scan ES-
TIC
100+ 3.19e7
PR
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1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 H
08jan2016_M262FTS0116_002 218 (3.666) 08-Jan-2016 14:34:58
M262FTS0116 25 ug/ml Scan ES-
100+ 429 8.54e5
s
430
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240 260 280 300 320 340 360 380 400 420 440 460 480
iti
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro APl MS
hr t hi nditions MS Parameters
Column; Acquity UPLC BEH Shleld 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 plmin

Experiment: Full Scan (225 - 850 amu)

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

Cone Gas Flow {I/hr) = 100
Desolvation Gas Flow {l/hr} = 750
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Figure 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions)

08jan2016_M262FTS0116_004 08-Jan-2016  15:54:07
M262FTS0116 500 ng/ml
10 M2-6:2FTS [R3C,12CH,F ;50,7 — [HSO,I 429 > 81
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1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40

[13C,12C4H,F,,S0, — [13C,"2C¢H,F,S0, 429 > 409

M2-6:2FTS
2.83e4
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10 [13C,12CgH3F (50, — [HSO,I" 409> 81
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6:2FTS [CgH F 13505 — [CaHsF ;50,1 427 > 407
10
83.3
&=
140 1.60 1.80 2.00 2.20 240 - 280 2.80 3.00 320 - 34D
10 8:2FTS [C1oHaF 1780317 — [CyoH3F 1580, 527 > 507
83.2
a8
140 - 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.20 3.40
10
102
&
1.40 1.60 ' 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 340
10 PFOA [C4F 45051 — [CoF gl 413 > 369
59
®
1.40 1.60 . 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
10 PFOS {C4F,,80;) — [FSO,]". 499 > 99
89.2
Time
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml M2-6:2F TS}
Coilision Gas (mbar) = 3.28e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =25
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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Reagent
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WELLINGTO CERTIFICATE OF ANALYSIS
LABORATORIES

DOCUMENTATION

PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0414
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-"C ]decane sulfonate
STRUCTURE: CAS #: Not available

R, F R F KR F R F

NSNS NNV
N N W N e
/ \ / \ / \ / \ / \
MOLECULAR FORMULA: "C,%C,H,F,SO Na MOLECULAR WEIGHT:  552.15
CONCENTRATION: 50.0 £ 2.5 uyg/ml  (Na salt) SOLVENT(S): Methanol
479 £ 2.4 pyg/iml {M2-8:2FTS anion)

CHEMICAL PURITY: >98% 1ISOTOPIC PURITY: >99% "*C
LAST TESTED: (mmidwywy 04/13/2014 {1,2-"C))
EXPIRY DATE: sumicdiyyy) 04/13/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.

The native 8:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native
8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 03/27/2015

~ B.G. Ciittim iy,

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 « info@well-labs.com
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INTENDED USE: )
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

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

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

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

u, (.V(xpxza---xﬁ )) = 1 Z"(y: x“)z
i=1

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 preducts.

TRACEABI
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 routing 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 1o the latest versions of SO 9001 by SA{ 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 preducts from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com*™*
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Eigure 1:

M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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11apr2014_M282FTS0414_003 11-Apr-2014 16:24:23
M282FTS0414 10 ug/ml Scan ES-
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M282FTS0414 10 ug/ml Scan ES-
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530
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L 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromat hic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan {250 - 850 amu)
Mobite phase: Gradient Source: Electrospray (negative)
Start; 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc butfer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow (I/hr) = 100
and hold for 2 min before returning Desclvation Gas Flow (l/hr) = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 ukmin



Figure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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nditi for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2-8:2FTS)
Collision Gas (mbar) = 3.24e-3
Maobile phase: Isocratic 80% (80:20 MeOH:ACN}) / 20% H,O Collision Energy {eV} = 25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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Reagent

LCM2-8:2FTS 00002



Ke376))6car

671602
10 LCM2-8:2FTS 00002
Exp: 018721 Prod: CEW

——— —_— — — M2-8:25TS =

VN,_; LANGT 3N CERTIFICATE OF ANALYSIS

LABO R ATORIES DOCUMENTATION
PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0116
COMPQUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-*C,ldecane sulfonate
STRUCTURE: CAS #: Not available

AVARVIRVIRVS ,;/
/\/\/\/\/\3/

/\ /\ /\ /\ /\

S0, Na*

MOLECULAR FORMULA: “C,*C,H,F,.SO,Na MOLECULAR WEIGHT: 552.15

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

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

LAST TESTED: (nmoaywy 01/08/2016 (1,2-"C))

EXPIRY DATE: (mmayyyy) 01/08/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

. The native 8:2F TS contains 4.22% of *S (due to natural isotopic abundance) therefore bath native
8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m‘ Date: 01/18/2016

~ B.G. Chittim {mmiciyyyy)

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

Formi:27, issued 2004-11-10 M2B2FTS0116 {1 of 4
Revision#:3, Revised 2015-03-24 Page 141 of 809 { revO)



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 famillar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a weli-functioning fume hood and suiteble 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.

NT CTERI H
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/UVIMSIMS, x-ray crystallography, and mefting point. Isotopic purities of mass-labelied 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 ars prepared from the same crystalline
lot and, after the additlon of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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, X,,...%, ON which it depends is:
(Y5 ¥, ))1/2;@, %)’
=]

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

The individual uncertalnties 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 traceabls o specific crystalline iots. The microbalances used for solution preparation are
regularly tested by an extemnal ISG/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, traceabillty to

International interlaboratory studies has also been established.

P TE [P ALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampouls. Monitoring for anty degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED W. TY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

TY MA ENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 8001 by SAl Glebal,
ISO/IEC 17025 by the Canadian Assaciation for Laberatory Accreditation Inc. (CALA; A 1226}, and 1ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

o, 4
: (’ : L Al:‘l:FlED‘ITiD
LN N
R T 1 L REFERENCE WATETAL

PRALUCTH

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

please vislt our website at www.well-labs.com or contact us diractly at ell-labs.com**
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
: 08jan2016_M282FTS0116_001 08-Jan-2016 14:24:00
[ M282FTS0116 25 ug/ml Scan ES-
I _ TIC
| 100 4.47e7
a.?__
1
0-rrrr e T [ T e e e Time
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
08jan2016_M282FTS0116_001 297 (4.994) 08-Jan-2016 14:24:00
M282FTS0116 25 ug/ml Scan ES-
100+ 529 1.22e6
B
:
530
4
0 1 LAl Laikas AR AY| LAARRERALE LALM) LEREN LU L LA LA LN R P LR EAAS LA LAl LA Ry LA Las) LR ALY | e L ARy LN LRAAY RALLS mlz
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
LC; Waters Acquity Ultra Performanca LC
MS: Micromass Quattro micro APl MS
roma hi ndition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 8§50 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 80% organic cver 7 min Cone Gas Flow {I/hr) = 100
and hold for 2 min before returning Desolvation Gas Flow (I/hr) = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 pimin

Formit:27, Issued 2604-11-10
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Figure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
08jan2016_M282FTS0116_004 08-Jan-2016 16:03:51
M282FTS0116 500 ng/mi ‘

16 M2-8:2FTS [3C,12C4H,F,,S0,0" — ([HSO,) 529 > 81
o 4.52e3
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.80 480

10 M2-8:2FTS [‘3021208H4F17303]' — [13021208H3F16-303]‘ 529 > 509
o 1.75e4

& .
2.60 2.80 3.00 3.20 3.40 3.80 3.80 4.00 4.20 4.40 4.80 4.80

100~ M2-6:2FTS [3C,'12C¢H,F 380, — [HSO,T 429L>1a1;;
2.60 2.8¢ 3.00 3.20 3.40 360 3.80 4.00 4.20 4.40 4.60 4.80

10 M2-4:2FTS [13021234H4F930§]' — [HSO,J 329 > 81
2 97.8
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4.80

10 8:2FTS [C4oH4F178031" — [CqoH3F1gS05) 527 > 507

74.2

ES
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 480

0 6:2FTS [CoH4F13SO5 — [HSO,) 427 > 81
o 84.8
-]

2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4,80
80.2

*

2.60 2.80 3.00 3.20 340 3.80 3.80 4.00 4.20 4.40 4.60 4.80

10 PFOA [CgF150,F — [C4Fysl 413 > 369
a 85.0
) .

2.60 2.80 3.00 3.20. 3.40 360 .  3.80 400 4.20 4.40 4.60 4.80
10
P 7.8
- Time
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80
Conditions for Flaure 2;
Injection: Direct loop injection aramete
10 pl (500 ng/ml M2-8:2FTS) '
. Collision Gas {mbar) = 3.20e-3
hobile phase: Isocratic 80% (80:20 MeOH.ACN) / 20% H,O Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pifmin
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Reagent

LCM2PFHxDA 00008
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Qﬂ gbc q[ / LB-_QLSS;ZPFHxﬂA_WW (
Exp: 0117721 Prpd: SBC —

43CZ-PFHAOA at S0ug/t.
WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE:; M2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfiuoro-n-[1,2-*C Jhexadecanoic acid
TURE: CAS #; Not available
\/ VYV VIV VYV
N N W e W -
/\ /\ /\ /\ /\ /\ /\ /\ o
MOLECULAR FORMULA: ®C,“C HF, 0, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CH ITY: >98% ISOT RITY: >99% “C
LAST TESTED: tmmccymy 01/07/2016 (1,2-°C)
EXPIRY DATE; immeaywy) 01/07/2021
RECOMMEN . 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}

AD NAL 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 ~ 0.3% of native perflucro-n-hexadecanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: Date: _01/11/2016

" B.G. im {rmerdedpe}

Wellington Laboratorles inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA

519-822-2436 + Fax: 519-822-2849 » info@well-labs.com
Formit:27, tssued 2004-11-10 M2PFHXDA$12 (1 of 4}
Revision#:3, Revised 2015-03-24 Page 146 of 809 revd



INTENDED USE;

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

HAZARDS:

This product should only be used by gualified personnei familiar with its potential hazards and irained 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 wefi-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheefs {SDSs) are available upoh request.

SYNTHESIS / CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes, They are than characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MSIMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. lsotopic 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. Dupiicate selutions 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 ars 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
weil as the stability and homogseneity 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 uncertairty of the independent parameters

X, X,...X, 0N which it depends is:
RCEREIEN) =1er«(y,x,)’
i=l

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confldence of 95%) is stated 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 intertaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and congentration, untif 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 Managsment System registered fo the iatest 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).

A

+

o
+ : CALA S,

ACCHREDITED
B TN PR
NCFEACNCE MATERIAL
PHOMUCTR

**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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M2PFHXDA1112 25 ug/mi Scan ES-

TIC
100+ 481e7

TT [Tt TTr [ rTrrrrrrrir ije

rr|{ftyJ7rprrrr[rrrrr1 [ Pt r TP [t

2.00 3.00 4.00 5.00 6.00 7.00 8.00
29nov2012_M2PFHxDA_004 297 (4.994)  29-Nov-2012 14:27:19
M2PFHxDA1112 25 ug/mi Scan ES-
100~ 815 2.71e5
1
°\°__
| 770
] 816
] [
0 |||l"lllifrm—llilllrmlllri—'—rr—l]flll||Illﬁl'll[Tmlll'l‘l—lTrfl|i|1ll]—|||llrfl]‘lllll"ll‘][m“llll"]ﬂ'lll []nl‘ll l]'Tl‘ll]lTl—l—llll‘T mlz

250 300 350 400 450 500 550 600 650 700 750 800 850 900

Conditions for Flgure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hi it 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,QAc buffer) Cone Voltage (V) = 25.00
Ramp te 100% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr) = 60
before returning to inftial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pifmin

Form#:27, issued 2004-11-10 M2PFHXDAT112 (3 of 4)
rev3
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Eigure 2: M2PFHxDA,; LC/MS/MS Data (Selected MRM Transitions)
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ition Lre 2:

Injection: Direct loop injection MS ters
10 pl (500 ng/ml M2PFHxDA)
Collision Gas {mbar) = 3.39e-3

Mobile phase: Isocratic 80% (80:20 MeQOH:ACN) / 20% H,0 Collision Energy {aV) =15
{both with 10 mM NH,OAG buffer)

Flow: 300 plimin
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Reagent

LCM2PFTeDA 00007



I

738563
ID: LOMZPFTeDA_00007

Exp: 12/07/20 Prpd: SBC &
+.13C2-PFTeDA ot B0ug/mt. -

LLI TON CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
R DE: M2PFTeDA LOT NUMBER: M2PFTeDA1115
COMPOUND: Perfluoro-n-[1,2-°C Jtetradecanoic acid
STRUCTURE: CAS #: Not available

VNV VY

\/\/\/\/\/\/\L’/\H

/\ /\ /\ A /\ /\ /N

MOL R FORMULA; “C,C HF,0, MOL, gul.ag EIGHT. 716.10
CONCENTRATION; 50 ¢ 2.5 ug/iml LVE Methanol
‘ Water (<1%)

MICAL PURITY: >98% ISOT URITY: >99% "C
LAST TESTED: (s 12/07/2015 (1,2-C)
EXPIRY DATE: (maryyy 12/07/2020
RE END T E: Store ampoule in a cool, dark place

o] TATI DATA ATT. ED:

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

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _12/08/2015

7 B.G. Chittim mmiddtysys)

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 Page 151 of 809 M2PFTeDA1115 {1 of 4)
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INTENDED USE:

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

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

HESIS / CH CTERI ION:;
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a comhination 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
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homegeneity 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:
uc(y(xl!xz ,.._7(.’”)) = 1’2”(}’,1’,)2
i=]

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 of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystafline 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 externat 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, traceabiiity 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.

IMIT. RRANTY:

Al the time of shipment, afl products are warranted to be free of defects in materlal and workmanship and to confarm to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

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

A

A
l:‘ " CALA ;CC“EDITL'..’

REFERENCE MATEFAL
FRAOGUCER

**For additional information ar 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: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
07dec2015_M2PFTeDA_003 07-Dec-2015  13:37:45 |
M2PFTeDA1115 25 ug/ml Scan ES-
TIC
100 7.48e7
1
&
]
0- 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 ugimi Scan ES-
100- 715 1.42¢6
1
=
]
! 716
670 717
0 e S S s e B s U R By Y L IS AL AR R w1
250 300 350 400 450 500 550 600 65 700 750
Conditions for Figure 1;
EC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Fult Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
i Start: 65% (80:20 MeOH:ACN) / 35% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {/hr) = 60
before returning to initial conditions in 0.5 min. Desoivation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pimin

Formi#:27, issued 2004-11-10
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Figure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)

07dec2015_M2PFTeDA_005 07-Dec-2015 14:43:48
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100 M2PFTeDA [13C,12C,,F 70,17 — [13C,12C,,F ;) 715> 670
- 6.90e4
2
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFTeDA [C44F270,1 — [Cy3F o 713 > 669

7III‘!I]'l[‘lllll‘l‘“\iII|)||‘;|||"‘II'Ill[lll‘l|ll“‘]lj_'_rllllr,]f]lllllll!f'llll|||l||||l|l|]|||'|

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

[13C,12C 3F 00,1 — [13C,12C4F o) 765> 720
j W\AMM[\Mﬁ ;
TIIl|llllr1_llllirll|1rll|IlII]1FII|IIII[IfII'IIIllllli|lllllllll]'l IIII|IIIITIIII|lllTTllrJill1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

PFTrDA [013F2502]' —_— [012F25]' 663 > 619
92.7

LI R L R L L L [ L L L L AL L B LB B R B LRI EL IR I ELELR |

020 = 040 060 = 080 100 120 140 160 180  2.00
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0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
n r Figu
Injection: Direct loop injection ara
10 pl (500 ng/ml M2PFTeDA)
‘ Collision Gas (mbar} = 3.28e-3
' Mobile phase: isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 14
{both with 10 mM NH,OAc buffer)
iFlow: 300 p¥min
Form#:27, Issued 2064-11-10 M2PFTeDA1115 (4 of 4)
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Reagent

LCM4PFHPA 00007



1S %" 1”7“ T

|D:; LCMAPFHPA_0D0O7
Exp: 0527721 Prpd: SBC
1304._pe|-ﬂ.m.. heptanoic a —

WELLIN GTON CERTIFICATE OF ANALYSIS
LABORATORIES , MENTATION
éz il /o;//ef//éUj%

|

PROD ODE: M4PFHpA LOT NUMBER: M4PFHpAD516
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not available

avs v

[+ 03
F \c/\ls/\t/\OH

VAN NRVAN

MOLECULAR FORMULA: “C,%C HF 0, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY; >99%"C
LAST TESTED: (mmiayy) 05/27/2016 (1,2,3,4-"C)
XPIRY DATE: immeciy) 05/27/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (Q7/05/2016

” B.G. Chittim (mmidyyyy)

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

Formif:27, Issued 2004-11-10 MAPFHpAQ516 {1 of 4)
Revision#:3, Revised 2015-03-24
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materia! (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 qualifled 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 protecticn, 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.

Where possibie, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a comblination 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 LCIMS/MS,

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFCIUVIMS/MS.
The relative responss 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, X,...Xx on which it depends is:
H
(P51 X0, )) = /Z u(y,%,)?
ind

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

The individual uncertainties taken into account include those associated with welghts (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent refative 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 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 fres of defects in material and workmanship and to conform to the stated
technical and purity specifications.

ALITY MAN NT:
This product was produced using a Quality Management System registerad to the latest versions of ISO 9001 by SAl Global,
ISOMIEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASC

National Accreditation Board (ANAB; AR-1523).

Ve
»  CALA
~ ¥ rsing
AT e Al At Mnﬂgm;ﬂm

ACCREDITED

**For additional information or assistance concaming 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; M4PFHpA; LC/MS Data {TIC and Mass Spectrum)
2Tmay2016_M4PFHpA_001 27-May-2016 15:05:46
M4PFHpAQ516 25 ug/mi Scan ES-
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on for F 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro APl MS
rom hi n MS$S Parametors
Column: Acquity UPLC BEH Shieid RP,
1.7 um, 2.1 x 100 mm Experiment: Fulf Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage {V) = 15.00
Ramp te 90% organic over 7.5 min and hold for 1.5 Cone Gas Flow {l/hr) = 50
min before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 plmin
Formit:27, Issued 2004-11-10 M4PFHpPAGS16 (3 of 4)
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Figure 2; M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Conditi i
Injection:  Direct loop injection MS Parameters

10 pt (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,QAc buffer)

Flow: 300 plmin
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Reagent

LCM5PFPEA 00008



& %f "HW/ .

ID:; LCMSPFPEA_00008

Exp: 05/22/20 Prpd; SAC
,\13(:5-Perfluoropentanoic a

WELLIN GTON CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

M5PFPeA
Perfluoro-n-["C Jpentanoic acid

PRODUCT CODE:
COMPOUND:

STRUCTURE:

MW

“--1?:/0\13 / .

ANVANE
F F F F

LOT NUMBER: M5PFPeAD515
CAS # Not available

MOLECULAR FORMULA: ®CHF.O, MOLECULAR WEIGHT: 269.01
.CONCENTRATION;: 50 % 2.5 pg/ml SOLVENT(S); Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (mweavyw 0572212015 ("C,)
EXPIRY DATE: (nmuaatyyy) 056/22/2020

MENDED ST GE: 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 (Sefected MRM Transitions)
ADDITIONAL INFORMATION:

. See page 2 for further details.

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

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

g7

Certified By:

“ B.G. Chittim

Date: _(05/25/2015

(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, Issued 2004-11-16
Revision#:3, Rovised 2015-03-24
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The products prepared by Wellington Laboratories Inc. are for laboratory use only, This certified reference material (CRM) was
designed to be used as a standard for the identificaticry and/or quantificatfon of the specific chemical compound it contains.

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

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 sclution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubllity in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same 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 homogenelty 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 1s calculated using the following
equation:

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

X, XX, on which it depends is:
uc(y(x.,xz,...x,))=1/Zu(y,x,)’
=1

’l 2!'
where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weighis (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 6f confidence of 95%) is stated on the Certificate of Analysis for all of our products.

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

A 0
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY;

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

UAL EM ;
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,

ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

Al ')
v+ CALA ANAR

-~ Fetae X
Foasd v o F REFERTNCE 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: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Qqattro micro APl MS
Chromatographic Gonditlons MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobiie phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,O Capiliary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% crganic 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 Fiow {I/hr) = 750
Time: 10 min
Flow: 300 plfmin
1
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Figure 2: M5PFPeA; LC/MS/MS Data {Selected MRM Transitions)

22may2105_M5PFPeA_003 22-May-2015 15:25:18
M5PFPeA0515 500 ng/ml 1 i "
10 M5PFPeA [PCsFg0,]" — [ C4Fol 268 > 223
2,75e5
32
e LI S L b L I L A I I UL L I LD W RS LA s s
1.60 1.80 2.00 2.20 2.40 2.80 2.80 3.00 3.20
10 PFPeA [CsFg0y)" — [C4Fgl 263> 219
158
1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 [*3CHF,0,] — [3C,F.I 250 > 185
. 116
1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
10 MPFBA [13C4F702]' — {1303F7]' 217 > 172
109
Q
1.60 1.80 2.00 220 2.40 2.60 2,80 3.00 3.20
10 PFOS [C4F 4780, — [FSO,T 499 > 99
62.5
1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
10 PFOA [CoF50,F — [CoF gl 413 > 369
50.0
Ea
1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
70.2
®
‘ Time
1.60 1.80 2.00 2.20 240 2.60 2.80 3.00. 3.20
Conditions for Flgure 2
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MSPFPeA)
Collision Gas {mbar) = 3.35e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =9
{both with 10 mM NH,OAc buffer)
Flow: 300 ullm?n
Formi:27, Issued 2004-11-10 MSPFPeAOS15 (4 of
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739615

ID: LCMBFOSA_00011

Exp: 1222017 Prpd: SBC
13C8-Perflucrococtanesulfo

WELLIM GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M8FOSA-I LOT N BER: MBFOSA1215l
COMPQUND: Perfluoro-1-[°C Joctanesulfonamide
STRUCTURE: CAS #: Not available

ﬂc §/ \/ N/

13
NS \.a/ N

/\ /\ /\ /\

MOLECULAR FORMULA: ®CH,F_NO.S MOLECULAR WEIGHT:  507.09
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Isopropanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: tmmiawy) 12/22/2015 (C,)
EXPIRY DATE: ey 12/22/2017

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: m Date: _01/14/2016

~ B.G. Cittim (mmécysy)

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 2604-11-10 MBFOBA1215t {1 of 4)
Rovision#:3, Revised 2015-03-24 P age 166 of 809 revD



INTENDED USE:

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

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chernicals. 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 hational and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHE C TERI ON;
Where possible, all of our products are synthesized using single-product unambiguous reutes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. 1sotopic 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 homagenetty using a variety of techniques (as stated above) and its
solubility In a given diluent Is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MSE/MS and/or SFC/UVMSIMS.
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 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 standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, ¥ (y), of a valus y and the uncertainty of the Independent parameters

X, X,..X, on which it depends is:
U, (y(xl ) ,...x,,)) = ]’Zu(}’,xf)z
=1

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

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

JRACEABILITY:

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
welghing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A toierance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

E AT 0D OF VALI :
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopenad ampoule. Monitoring for any degradation or change in concentration of the listed anaiyte(s} is performed

on a routine basis.

ED R TY: )
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity s_peclﬂcatlons.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of SO 8001 by SAI Global,
ISONEC 17025 by the Canadian Assocciation for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASCG

National Accreditation Board (ANAB; AR-1523).

: A
A1

: o: CALA ACCH;BITED
- e g

Rgr e ants Al RECCRENCE MATCAIAL

**For additional information or assistance concerning this or any other products from Wefiington Laborateries Inc.,

please visit our website at www.well-iabs 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)
| 22dec2015_MBFOSA_001 22-Dec-2015 16:24:09
[ M8FOSA1215! 25 ug/ml Scan ES-
! TIC
4 100] 1.19e8
F
| e
o — . Time
150 2.00 250 300 350 400 450 500 550 600 6850 700 750 800
22dec2015_MBFOSA_001 338 (5.684) 22-Dac-2015 16:24:09
M8FOSA12151 25 ug/ml Scan ES-
100+ 506 3.58e6
32_
1
1 505 ; 508
0 lll‘7 LY ¥ T LELERLEL llllTlllll' T ""i"T"' jLC ""l"j_r""mlz
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
ition i
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
. . MS P I
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2,1 x 100 mm Experiment: Full Scan (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% 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 plmin

Formig:27, Issued 2004-11-10
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Figure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)

22dec201 5 M8FOSA_002 22.Dec-2015  17:02:42
10 2.08e5
c‘Il‘l_llI[\TIll|‘|_'lli_l—l'n‘llIITTIlrl_l_ll]‘l_l_rll‘l_'_l_lrllIli‘llIl||I'I_I—lll'll_rl'll_'TIl‘lI[JIerl_l"l‘lll]'l_r'lrrl_‘IllI'
2.60 2.80 3.00 3.20 3.40 3.60 3.80 400 - 420 440 4.60
0 3¢ ,-FosA [13C,12C HF;NO,S]" — [NO,ST 502 > 78
2.27e3
=
2.60 2.80 3.00 3.20 340 . 360 3.80 4,00 4,20 440  4.80
MBPFOA (BCeF 150 —  [BCFys) 421> 376

10 82.6

2,60 280 3.0 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4,60

o 13¢,FHpSA ['3C,HF(gNO,S]" —  [NO,SJ" 455> 78
68.8

%

2.60 2.80 3.00 3.20 340 3.60 3.80 400 - 420 440 4.60

MBPFOS ['3C4F17S051 —  [FSO,J 507 > 99
10 86.6

2.60 - 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60

FOSA [CgHF;NO,S]" — [NO,S] 498 > 78
10 721

%

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60

PFOS [C4F17S051 —  [FSO,) 499 > 99
72.3

2.60 2.80 3.00 320 3.40 3.60 3.80 4.00 4.20 4.40 4.60
o PFOA [CoF150,]° — ICsFyql 413 > 369
76.1

: ‘ Time
2,60 2.80 3.00 .3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60

Injection: Direct inop injection MS Parameters -
i 10 pt (500 ng/ml MBFOSA-I)
Collision Gas (mbar) = 3.39e-3

Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
{both with 10 mM NH,OAgc buffer)

Flow: 300 pimin

Form#:27, issued 2004-11-10 - MBFOSA1215! (4 of 4)
revl
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e, |D: LCMPFBA_QODOS
— Exp: (5724121 Prpd. SEC e
13C4-Perfluarobutanoic ac

WELLIINGTON  CERTIFICATE OF ANALYSIS

L 9oL 9[>k W

LABORATORIES DOCUMENTATION
Diarrid e
PRODUCT CODE; MPFBA LOT NUMBER: MPFBAO516
COMPOQUND: Perfluoro-n-[1,2,3,4-°C Jbutanoic acid
STR URE: CAS #: Not available
F., F ﬁ
F\:%/‘SC\:&/HC\
OH
VANV
F F F F
MOLECULAR FORMULA: “CHF.0, LECULAR WEIGHT: 218.01
CONCENTRATION: 50 £ 2.5 pgfml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >88%"C
LAST TESTED; (mmaaymy) 05/24/2016 (1.2,34-°C,)
EXPIR 1 (mmiddlyyyy) 05/24/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.
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: ’%:, Date: _05/30/2016

“ B.G. thittim (mmidlyyss)

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 MPFBAOS16 {1 of 4)
Revision#:3, Revised 2015-03-24 revQ
Page 171 of 809



The products prepared by Wellington Laboratories Inc. are for faboratory 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 petential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecassary 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 regionai regulations. Safety Data Sheets (SDSs) are available upon raquest.

Y 1 10N:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. isotopic purities of mass-labelied compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

OMO ITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its

solubility in a given diluent is taken into consideration. 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 SFCUV/MS/MS,
The relative rasponse factors of the analyte of interest in each solution are required o 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 stabifity and homogeneity of the solutions in the storage containers.

UNCERTAINTY:;

The maximum combined relative standard uncertainty of our reference standard solutions is caiculated using the following
equation;
The combined relative standard uncertainty, ¢ (), of a value y and the uncertainty of the independent parameters

X, X,...X on which it depends is:
uc(y(x,,x,,---x,,))=1/Zu(y,x,)’
i=l

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

The individual uncertainties taken inte account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +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 products.

ILt
All reference standard solutions are traceable to speciflc crystaliine 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 volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimalely traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

I »
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.

iMi W, H
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

UA E :
This product was produced using a Quality Management System registered to the latest versions of ISO 98001 by SAl Global,

ISOAEC 17025 by the Canadian Assocciation for Laboratory Accreditation Inc. (CALA; A 1226}, and ISC GUIDE 234 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

4
+9 ', i
* "t CALA
« ?.wnq ACLREDITED
N R RMRE. AN .nztznmmﬁnm

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

please visit our website at www.well-labs.com or contact us directly at jnfo@welk-labs,com**
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Figure 1: MPFBA; 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 Parametors
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Fult Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeCQH:ACN) / 70% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH OAc buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (Uhr) = 100
before retuming to initial conditicns in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 pli/min
Formi:27, tssued 2004-11-10 MPFBADS16 {3 of 4)
rev0
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Figure 2; MPFBA; LC/MS/MS Data (Selected MRM Transitions)

24may2016_MPFBA_003 24-May-2016 15:26:21
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3R
AN RS LS AR LAY LA LR RSN LA EARAS LA MR A LA LALAN SRS CALE RARAS LALRS LA RS
240 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
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10 341
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10 PFHxA [CeF 440, — [CsFyy 313 > 269
372
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| 494
'!
Time
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Injection: Direct loop Injection MS Parameters

10 pl {500 ng/ml MPFBA)
Collision Gas (mbar) = 3.50e-3

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

Flow: 300 plimin

Form#t:27, Issued 2004-11-10 MPFBAOS16 {4 of 4)
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13C2-Perflusrnodecanok: a

WELLINGTON  CERTIFICATE OF ANALYSIS

Z p a1 2L L
Ll [/ QF gbbq,? /[ — e —_—
f%_ 77 s e —

LABORATORIES DOCUMENTATION
PROD CODE: MPEDA LOT NUMBER: MPFDAO8B15
COMPOUND: Perfluoro-n-[1,2-“C ]Jdecanoic acid
STRUCTURE: CAS #: Not available
F F F F F F F F
VARV VARV
AN NP T W Vet N
/N /N /N /\ /\
F F F F F F F F F F

MOLECULAR FORMULA: “C,”CHF O, MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 £ 2.5 yg/ml SOLVENT(S): Methanol

Water {<1%)
CHEMICAL PURITY: >98% ISQTOPIC PURITY: >99% “C
LAST TESTED: (mmiaywy) 08/19/2015 (1,2-°C))
EXPIRY DATE: (mmesywy) 08/19/2020

RECCMMENDED 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 “C -PFNA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Cenrtified By: % Date: 08/21/2015

“ B.G. Chittim (mmiddyyyy)

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 MPFDAOB15 {1 of 4)
Revisiorit:3, Revised 2015-03-24
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INTENDED USE:

The products prepared by Wellinglon Laboratories Ing. are for faboratory use only. This cerlified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the speclfic 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 procaedures 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. Safety Data Sheets (SDSs) are available upon request.

ES A TER. ION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are aiso confirmed using

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

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in & given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystailine
lot and, after the addition of an appropriats 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 iots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogensity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncerainty of our reference standard solutions is calculated using the foilowing
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, (P05, 235X, )) = Jzu(y,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%) s 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 ISOAEC 17025 accredited calibration company. In addition, their calibration is verified prior io each
weighing using NIST and/or NRC traceable external weights. All volumatric giassware used is of Class A folerance 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.

Pl P D AL :
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 workmanship and to conform to the stated
technical and purity specifications.

NAG NT;

This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,
ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and 1ISO GUIDE 34 by ANSI-ASQ

Nationat Accreditation Board {ANAB:; AR-1523).

*' CALA

Teraimg
A ¥ AL AN nmmlu&;m

ACCREDITED

**For additional Information or assistance concerning this or any cther products from Wellington Laboratories Inc.,

please visit our website at www,well-Hlabs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
19aug2015_MPFDA_001 19-Aug-2015  10:09:49
MPFDAQD815 25 ug/m! Scan ES-
TIC
1007 6.18¢7
-ag_
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O+ [ T T e T T T T T e 1 IME
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
19aug2015_MPFDA_001 299 (5.028) 19-Aug-2015 10:09:49
MPFDAG815 25 ug/ml Scan ES-
100- 515 1.81e6
=
470 5186
O I e ey s B B e I I e o B o e o e el 11174
160 1756 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
|§Qngiﬂgn§ for Figure 1:
EC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
hrom hic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2,1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,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 2 min Cone Gas Flow {l/hr) = 50
before retumning 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: MPFDA; LC/MS/MS Data (Selected MRM 'Transitions)

19aug2015_MPFDA_002 19-Aug-201 5 11:53:41
MPFDAD815 500 ng/mi
MPFDA - -
10 [M+2) [3C;12CoFig0ol"  —  [13C42C4Fyg) 515213;’2
0I'"'I’”'I""I""I""f""l""I""I”""I;r'"I""I""I""'[""I""!”"I"‘""F""f""“l
1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFDA [c1oF1g°2]- — [ch1g]- 513 > 469
60.5
&
1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 13¢,.PFNA [3C,13C,F,, 0,17 — [CgFy7) 464 > 419
54.3
1.20 1.40 1.80 1.80 2.00 220 240 260 2.80 3.00
10 PFOS [CgF 78057 — [FS0,] 499 > 99
46.4
b5
1.20 1.40 1.60 1.80 2.00 2.20 240 2.80 2.80 3.00
10 FOSA [CgHF;NO,S]" —- [NO,ST 498 > 78
67.3
[-)
1.20 1.40 1.60 1.80 2.00 220 240 2.60 . 2.80 3.00
10 PFOA [CeFisOrl — [CoFysl 413 > 369
69.6
Time
1.20 1.40 1.60 1.80 2.00 2,20 2.40 2.60 2.80 3.00
Conditions for Flgure 2
Injection: Direct ioop injection MS Parameters
10 pi (500 ng/mi MPFDA)
Collision Gas (mbat} = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) = 13
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
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Reagent

LCMPFDoA 00008



2. ggt /n/ b Iimamy

12: LCMPFDoA_00008
Exp: 04821 Prpd: SBC

—_— e 13C2-Perfluomocdodecanoic e ———]
WELLINGTON
A 1 CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDoA / LOT NUMBER: MPFDoA0416
COMPOUND: Perfluoro-n-{1,2-*C,Jdodecanaic acid
STRUCTURE: CAS #: Not available
o]
NSNS NSNS NS 13||
\/\../*»-./~~~./'~-~~/~--13,/~\OH
SN\ ANANVA ANV
MOLECULAR FORMULA: “C,”C HF, 0, MOLECU WEIGHT: 616.08
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISCTOPIC PURITY; =99% *C
LAST TESTED; (madyyy) 04/08/2016 (1,2-°C))
EXPIRY DATE: mmuaywy) 04/08/2021
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Specfrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
* Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: %:__ Date: _04/15/2016
~ 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
Form#:27, issued 2004-11-10 MPFDoAD416 {1 of 4)

Revisioni:3, Revised 2015-03-24 Page 181 of 809 rovd



INTENDED USE:

The products prepared by Weilington 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 famiilar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to pravent unnecessary human contact or ingestion, All pracedures should be carried
out in a well-functioning fume hood and suitabie 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 | CHARACTERIZAT|ON:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant tachnigues, such as NMR, GC/MS, LC/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 materlal is tested for homogeneity using a variety of techniques (as stated above) and its
solubllity in a given diluent is taken into consideration. Duplicate sclutions of a new product are prepared from the same crystalline
lot and,-after the addition of an appropriate internal standard, they are compared by GC/MS, LCMS/MS and/for 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 fo older lots in the same manner, which further confirms the homogensity of the crystaliine materia! as

well as the stability and homogsneity of the solutions in the storage contalners.

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 paramsters

Xy X,...X, o0 which it depends is:
e (P52, )) = Jzuu,xm ~
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.

RA ITY:
Ali 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 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,

EXPI A P OF VALIDITY: i
Ongoing stability studies of this product have demonstrated stability in its composition and concenration, until the specified expiry
date, in the unopaned ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

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 purlty specifications.

I E :
This product was produced using a Quality Management System raglstered to the latest versions of I1SO 9001 by SAI Giobal,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Ing. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

"t CALA afag

By
£t A N R RLFEALSE MATERIAL

40
»
L

**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@weil-labs.com**
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Figure 1: MPFDoA; LC/MS Data (TiC and Mass Spectrum)

08apr2016_MPFDoA_002 08-Apr-2016 13:17:32
MPFDoAQJ416 10 ug/ml Scan ES-
TIC
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MPFDoA0416 10 ug/mi Scan ES-
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5711 [
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LC: Waters Acquity Uitra Performance LC
MS: Micromass Guattro micro AP[ MS
rom hi iti M ram
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: 60% (80:20 MeOH:ACN}/ 40% H,Q Capillary Voltage (kV) = 2,00
(both with 10 mM NH OAc buifer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 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 (I/hr) = 750
Time: 10 min
Flow: 300 piimin
Farmit:27, Issued 2004-11-10 . MPFDOAQ418 (3 of 4)
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Eigure 2; MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

08apr2016_MPFDoA_003 ' 08-Apr-2016  15:52:42
MPFDoAJ416 500 ng/ml
MPFDoA [130212010F2302]' — [PC,12C, F,sl 615> 570

1003 1.82e5

5.20 5.40 5.60 5.80 S.Od 6.20 6.40 660  6.80 7.00 7.20

10 PFDoA [C1oF 230, — 1CyFal" 613 > 569
0q 128

5.20 5.40 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00 7.20
PFUdA {13C,"2C,gF 01 — ["2Cy Fyyl 564 > 519

10 162

5.20 5.40 560 5.80 6.00 - 8.20 6.40 6.60 - 6.80 7.00 7.20
10 PFDA [C4oF1902I" — [CgFyel 513 > 469
192

520 5.40 5.60 5.80 6.00 6. 20 6.40 6.60 6.80 7.00 7.20

0 PFOA [CaF150" — [CyF sl 413 > 360
150

%

5.20 5.40 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00 7.20

’ 0 PFOS [CgF750;1 — [FSO,) 499 >1 gg
hl‘ L‘“ J“ | ““11‘ ‘ 1 ‘“L‘ A l“ YNV l.‘ “ Al Time
520 540 5.60 5.80 8.00 6.20 6.40 6.60 6.80 7.00 7.20
Conditions for Figure 2:
Injection; Direct loop injection MS Parameters

10 i (500 ng/mt MPFDoA)
Collision Gas (mbar) = 3.24e-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 pt/min

Formit:27, Issued 2004-11-10 MPFDoAG416 (4 of 4}
rav0

Revisiont:3, Revised 2015-03-24 Page 184 of 809



Reagent

LCMPFHxA 00012



¢Be il B
z 739612
‘1/3')/(6 ID: LCMPFHxA_00012
Exp® 24/09/21 Prpd: SBC
13C2-Perfluoroh: ic ac

WELLIINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFHxA LOT NUMBER: MPFHxA0416
UND: Perfluoro-n-[1,2-"C, ]hexanoic acid
STRUCTURE: CAS #: Not available

F

NN A

F/ \F F/ \F F/ \F

MOLECULAR FORMULA: 1C,"C HF 0, MOLECULAR WEIGHT; 316.04
CONCENTRATION: 50 + 2.5 pug/ml SOLVENT(S}): Methanol

Water {<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: mmddyyy 04/08/2016 (1.2-°C,)
EXPIRY DATE: mmdavyyy) 04/08/2021

RECOMMENDED STORAGE: Store ampouile in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perfluoro-n-hexanoic acid and ~ 0.3% of perfluoro-n-octanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/29/2016

“ B.G. Chittim (mmiddiyyyy)

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 MPFHxAD416 (1 of 4)
Rewvision#:3, Revised 2015-03-24 revl)
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| D : . ‘
The products prepared by Wellington Laboratories Inc. are for faboratory 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 pravent 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.

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

HRGC/HRMS and/or LC/MS/MS,

HOMOGENEITY:

Prior {o 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
tot 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 soiution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage contalners.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is caiculated using the following
equation:
The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters

X, X,,...x, on which it depends Is:
w, (X, X0, ) = 1l}}_‘,u(y.r,)"'
i=l

where x is expressed as a relative standard uncertainty of the indlvidual 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 Cerfificate of Analysis for all of our products.

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solutlon preparation are
regutarly 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. Al volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceabiity to

international interlaboratory studies has also been established.

E A :
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.

TED W, :

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

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

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

H' CALA mfAB

-~ “oel tig
Aopred gt A J8 EFERCNCE MATERLAL
PROBLELE

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

please visit our website at www,well-lahs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

I 08apr2016_MPFHxA_002 08-Apr-2016 14:07:01
| MPFHxA0416 10 ug/mi Scan ES-
' TIC
| 1007 1.238
I
]
)
-
O‘rrr—rrreeTere T T T T T T T T T e e e [ Eme
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
08apr2016_MPFHxA_002 118 (1.984) 08-Apr-2016 14:07:01
MPFHxA0416 10 ug/m! Scan ES-
100- C'}‘I| 5 1.63eb6
=
. 270
| 271 314 | 318
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Conditions for Figure 1;
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
hr nditio MS$ Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2,1 x 100 mm Experiment: Full Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Caplllary 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 held for 1.5 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions over 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pimin
Formit:27, issued 2004-11-10 MPFHxAQ416 {3 of 4)
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Ejaure 2. MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

08apr2016_MPFHxA_003 08-Apr-2016  15:44:06
MPFHxA0416 500 ng/mi
100 MPFHxA ['3C,"12CF ;0,1 — {[13C12C,F I 315> 270
[M+2] 1.94e5

2.60 2.80 3.00 3.20 340 3.60 380 400 4.20 4.40 4.60

PFHXA [CeF 14028 — [CsFy) 313 > 269
194

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 440 4.60

100 PFOA [C4F150,1" — [C7Fy5l 413> 369
N 1.19e3
o
o ' :
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4,60
PFHpA [C7F 430" — [CgFyal" 363 > 319
100+
] 260
=
o a'h ,
2.60 2.80 3.00 3.20 3.40 - 3.60 3.80 4.00 4.20 4.40 4.60
PFPeA [C5Fg0, — [C Fg) 263 > 219
10 245

260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60

PEOS [CgF47S0;]" — [FSO;) 499 > 99
10
357
()
. Time
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
Conditlens for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl {500 ng/ml MPFHxA)
Collision Gas (mbar) = 3.39e-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 ptimin

Formit.27, Issuad 2004-11-10 MPFHxAO416G (4 of 4)
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Reagent

LCMPFHxS 00008



WELLIN GTON

LABORATORI

g— gec /:W{

0 0T T

739601

ID: LCMPFHxS_00008
E¥p: 1072320 Prpd: SBC
1802-Perfluorohexanesulfo

CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE; MPFHxS
MP D: Sodium perfluoro-1-hexane[**0,Jsulfonate
STRUCTURE;

\ / \ / \ / 51802‘.60-Na+
/ ~eC ~c P ~

MOLECULAR FORMULA:
CONCENTRATION:

CHEMICAL PURI

LASTTE D: immddrypyy:
EXPIRY DATE: iy
RECOMMENDED STORAGE:

/\ /\ /\

C,F,S"0,"ONa
50.0 £ 2.5 pg/ml (Na salt)

47.3 £ 2.4 pg/ml {(MPFHxS anion)
>98%

10/23/2015

10/23/2020

Store ampoule in a cool, dark place

D E JA ATTACHED:

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

TI L 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

LOT NUMBER: MPFHxS1015

Not available

MOLECULAR WEIGHT: 426.10
SOLVENT(S): Methanol

PURITY: >94% (*0,)

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 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:

~ B.G. Chittim

KRl bae

_10/28/2015
{mmidalyyyyh

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

Formit:27, issued 2004-11-10
Revision#:3, Revised 2615-G3-24
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the speciflc 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 exarcised to prevent unnscessary 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.

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 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 solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/for SFC/UVIMS/MS.
The relafive 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 oider lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutiens in the storage containers.
UN :
The ma;(imum 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), %,,%,)) = 1’2"0’,%)2
i=[

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a

coverage factor of 2 and a fevel of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceable to specific crystalline lots. The microbatances used for solution preparation are
regularly tested by an external ISO/IEC 17026 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable extarnal 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 interaboratory 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. Monltoring for any degradation or change in concentration of the listed analyte(s) is performed

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,
ISO/IEC 17025 by the Canadlan Association for Laboratory Accreditation Inc. (CALA; A 1226}, and 1SO GUIDE 34 by ANSI-ASQ
Mational Accreditation Board (ANAB; AR-1523).
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**For addilional information or assistance concerning this or any other products from Wellington Laboratorles Inc.,

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

MPFHxS1015 {2 of 4)
—Tevl

Formi#.27, Issued 2004-11-10 o
k i s t



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

23o0c¢t2015_MPFHxS_002 23-0ct-2015 12:51:05
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]
-6.9__
i
-+---rr—rrrr-—r—rreeee e e e e e e Time
| 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
230ct2015_MPFHxS_002 190 (3.195) 23-Oct-2015 12:51:05
MPFHxS1015 10 ug/ml Scan ES-
100+ 403 2.64e6
BE_
401
. 404
0+ : mfz
160 180 200 220 240 260 280 300 320 340 380 380 400 420 440
nditi ure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start; 50% (80:20 MeOH: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 {I/hr) = 60
hefore returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 piimin
Formmi:27, Issuad 2004-11-10¢ MPFHxS1045 (3 of 4)
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Figure 2; MPFHxS; LC/MS/MS Data (Selected MRM Transitions)

Formi:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24 Page 194 of 809

230ct2015_MPFHxS_003' 23-Oct-2015 14:13:59
MPFHxS1015 500 ng/ml
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1.80e4
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178
o
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10 PFOS [CaF173031' - [FS,03]. 499 > 99
i’% 160
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100 PFOA [C4F 150, — [CFy5]° 413> :;,?g
0 . v r Time
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Conditions for Figure 2;
Injection; Direct loop injection MS Parameters
10 ul (500 ng/ml MPFHxS)
Collisicn Gas {mbar) = 3.35e-3
Mobile phase: Isocratic B0% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pimin
MPFHxS1015 (4 of 4)
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13C5-Perfiucrmonanoic aci ,== -

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CODE; MPFNA LOT NUMBER: MPFNAQO414
COMPOUND: Perfluoro-n-[1,2,3,4,5-°C Jnonanoic acid
STRUCTURE: CAS #: Not available

E Q
\/ \/ \/ N/
c 3¢

NP N N

] VAN /\ I\

MOLECULAR FORMULA: “C,“C,HF 0, MOLEC R WEIGHT: 469.04

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

CHEMICAL PURITY: >98% ISOTOPIC PURITY: 299%"C

LAST TESTED: immaywy) 04/13/2014 (1,2,3,4,5-°C))

EXPIRY DATE: immidyyyy) 04/13/2019

RE ENDED STORAGE: Store ampoule in a cool, dark place

2]e] ENTATI ATA 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: m_, Date: 04/01/2015

~ B.G. Chittim (mmicdyyy)

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 MPFNAD414 (1 of 4)
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INTENDED USE:

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

H RDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous

chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All proceduras shouid be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets (SDSs) are available upon raquest.

SYNTHESIS ARACTERI [ON:
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities conflirmed, using a combination of the most relevant fechniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelied compounds are also confired using

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

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent Is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <% 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 reiative standard uncertainty, 4 {y), of a value y and the uncertainty of the independent parameters

X, X,...X_on which it depends is:
o, (%, %y 50X, ) = 1’2"(%-’%)2
1=l

where x is expressed as a relative standard uncertainty of the individual parameter.
The individual unceriainties taken into account include those associated with weights (calibration of the balance) and volumes

{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysls for all of our products.

CEABILY
All reference standard solutions are traceable to specific crystailine lots. The microbalances used for solution preparation are

regularly tested by an external ISOAEC 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 procedurss, which are ultimately traceable to NIST. For certain products, fraceability to

international interlaboratory studies has also been established.

XP DA P D 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.

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www . well-labs com or contact us directly at info@well-labs com**
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Figure 1:

MPFNA; LC/MS Data {TIC and Mass Spectrum)

11apr2014_MPFNA0414_003 11-Apr-2014

15:51:30
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P
] 423 467 | 469
L R R o e S b L e L RRRas RZ e L o A Pt MYZ
260 280 300 320 340 360 380 400 420 440 460 480 500
Conditlons for Flaure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro API MS
Param
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 850 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 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 to 90% organic over 7 min and hotd for 2 min Cone Gas Flow {Ithr) = 50
befora retumning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MPFNAD414 {3 of 4)
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Figure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions)
13apr2014_MPFNAO0414_001 ‘ 13-Apr-2014 - 14:15:47
MPFNAO414 500 ng/mi!
10 MPFNA [1*c2C,Fy;0," — ['3C,"%C,F, ) 468 » 423
3.18e5
&
2.40 2,60 2,80 3.00 3.20 340 3.60 3.80 4.00 420 440
100 PFNA [CqF470,° —  [CgFqql 463 > 419
79.5
240 260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
10 MPFOA [13041204F1502]' —  [P¥C31C4F 51 417 > 372
74.0
=
240 2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 420 440
®
240 2.60 2.80 3.00 3.20 340 3.60 3.80 4,00 4.20 4.40
100 PFHpPA IGF130,1" —  [CqFya) 363> ?(1)3
240 2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40
A
: AL W AN Time
2.40 2.60 2,80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40
Conditions for Figure 2:
Injection: Direct 'oop injection MS Parameters
10 pl (500 ng/ml MPFNA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratlc 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy (eV) = 11
{both with 10 mM NH,OAc buffer)
Flow: 300 p¥/min
Formtt:27, lssued 2004-11-10 MPFNAC414 (4 of 4)
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13C4-Perflucracctanoic ac

WELLIN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; MPFOA LOT NUMBER: MPFOAD116
COMPQUND: Perfluoro-n-[1,2,3,4-“C Joctanoic acid
STRUCTURE: CAS #: Not available

o}
VARVARVAN |

o N NN N
/\ /\ /\ /\

OH

MOLECULAR FORMULA: PC,*C HF 0, MOLECULAR WEIGHT. 418.04
ENT N: 50 + 2.5 pg/mi SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >88% ISOTOPIC PURITY: >99% “C
LAST TESTED: sy 01/22/2016 (1.2,34-°C,)
EXPIRY DATE: tmmiaanyyy 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 NaCH 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 trmidiyyyy}

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

Formik27, Issued 2004-11-10 MPFOAG116 {1 of 4)
Ravisiorit:3, Revised 2015-03-24 rev0
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INTENDED USE:

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

HAZARDS:

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

YNTHESI H l 10ON:
Where possibie, all of our proeducts are synthesized using single-product unambiguous routes. They are then characterized, and

their structures and purittes confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmad using

HRGC/HRMS andfor LC/MS/IMS. -

HOMOGENEITY:

Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of technigues (as stated above) and its
solubility in & glven diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFCAUVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lols 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.

ER H
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:
u, (y(xuxzs---xn)) = 1‘2“(}’,1.-)2
=1

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

The individual uncertainties taken into account include thoso associated with weights (cailbration of the balance) and voiumes
(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.

TRA Bl H
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/EC 17025 accredited calibration company. In addition, their calibration is verified pricr to each
weighing using NIST and/for NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
{ested according to the appropriate ASTM procedures, which are uvltimately traceabile to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

XPIRY DA ERIOD VALIDITY:
Ongoing stability studies of this product have demenstrated stabiiity in its compasition and conceniration, until the specified expiry
date, in the unopened ampoule. MonHoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.
D RA :
At the time of shipment, all products are wairanted 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 ragistered to the latest versions of ISO 8001 by SAl Global,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
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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 jnfo@weil-labs.com**
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions)
22jan2016_MPFOA_005 22-Jan-2016 16:28:20
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' PFHpA [07F13°2]_ - !c8F13]- 363 > 319
100 131
2
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on or Figu :
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFOA)
Collision Gas {mbar) = 3.58e-3
Mobile phase: Isocratic 80% (80:20 MeOQH:ACN}/ 20% H,O Collision Energy {eV) = 10
(both with 10 mM NH,QAc buffer)
Flow: 300 pl/min
Formi#:27, lssued 2004-11-10 MPFOAOYE {4 of 4)
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditlons for Fioure 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 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 10
(both with 10 mM NH,OAc buffer)

Flow: 300 plimin
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WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFOS LOT NUMBER: MPFOS0816
Q UND: Sodium perfluoro-1-[1,2,3,4-°C Joctanesulfonate
STRUCTURE: CAS #: Not available

\ / \ / X / \ / SO;;'Na+

N LN NV
] /\ /\ /\ /\

MOLECULAR FORMULA; *C,"*CF,,SO,Na MOLECULAR WEIGHT: 526.08

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.8 + 2.4 pg/ml (MPFOS anion)

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

LAST TESTED: oy 08/03/2016 (1,2,3,4-°C,)

EXPIRY DATE: todyiyy) 08/03/2021

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 ~ 0.8% Sodium perfluoro-1-[1,2,3-"C Jheptanesulfonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _08/05/2016

~ B.G. thittim (mmideysyy)

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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TEN : .
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.

R .
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.

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

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

HOMOGENEITY: -

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

well as the stability and homogeneity of the solutions in the storage containers.

NCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:
The combined relative standard uncertainty, v {y), of a value y and the uncertainty of the independent parameters

X, X,...X_ 00 which it depends is:
u (X, %,5..%,)) = -Jzu(yaxz)z
=]

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:

Ali reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using 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.

E Y DAT] D Al H
Ongoing stability studies of this product have demonstrated stabiiity 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.

UALITY MAN NT: )
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISCAEC 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 Weilington Laboratories Inc.,

please visit our website at www we|l-Jabs.com or ¢ontact us directly at info@well-labs,com**
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Figure 1: MPFOS; LC/MS Data (TIC and Mass Spectrum)
03aug2016_MPFOS_001 03-Aug-2016 12:06:07
MPFQS0816 25 ug/mi Scan ES-
TIC
1007 1.33¢8
E‘q‘_
- e 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
03aug2016_MPFOS_001 306 (5.146) 03-Aug-2016 12:06:07
MPFQS0816 25 ug/ml Scan ES-
400- 503 3.39e6
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_| 502 505
GI'"'I""I""I'"'r""I""I""'l""I""I""I""IL'I""I""I‘r"'“l""lmlz
225 260 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro API MS

hromat hi nditi MS_Parameters

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

Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% (80:20 MeOH:ACN) / 55% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 90% crganic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50 _
before returning to initial corditions In 0.5 min. Desolvation Gas Flow {l/hr} = 750
Time: 10 min

Flow: 300 plimin
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)
03aug2016_MPFOS_003 03-Aug-2016  12:49:15
MPFOS0816 500 ng/ml
MPFUS 13¢,12¢,F..80,]° — [FSO,) 503 > 99
10 [1°C4'“C4F1,50,] [FSO,] 3.41c5
°=
G IR TR DL T LAY JLILELALR SRR LU B LE BLIL LA ISR LA IR UL B B BRI I LI BN UL AL BRI |
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
10 PFNS [CgF 1980, —— [FSO;) 549 > 99
134
2
5. 00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00
139
5. 00 5.20 5.40 5.60 5.80 6.00 6 20 6.40 6.60 6.80 7.00
10 PFOSi [CoF780,1" — [CgF 471" 483 > 219
129
2
5.00 5.20 5 40 560.  5.80 6.00 6.20 6 40 6.60 6.80 7.00
401
5.00 5.20 5.40 5 60 5. ao 6.00 6. 20 6. 40 6.80 6. 80 7.00
10 PFOA [C4F,50,) — [C;Fy5) 413 > 369
5. 00 5.20 5.40 5 60 5.80 6.00 6‘20 6 A) 660 6.80 7.00
Condlitfons for Figure 2:
Injection: Direct loop injection MS _Parameters

10 pl {500 ng/m! MPFOS}

Mabile phase. Isocratic 80% (80:20 MeQH:ACN)/ 20% H,0
{both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

Collision Gas {mbar) = 3.46e-3
Collision Energy (eV)} = 40
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
M o/t #/C
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdJAO02186
COMPOUND: Perfluoro-n-[1,2-"C Jundecanoic acid
S RE: CAS #: Not available

VNNV N

/\/\/\/\/ﬂ’/c\

/\ /\ /\ /\ /\

OH

MOLECULAR FORMULA: "“C,"CHF,0, MOLECULAR WEIGHT: 566.08
CONCENTRATION: 50 1+ 2.5 pg/ml SOLVENT(S): Methanol
Water {<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
TESTED: immodnyy) 02/12/20186 (1,2-‘302)
EXPIRY DATE: immddyyy 02/12/2021

RECOMMENDED STO E: Store ampoule in a cool, dark place

DOCUMENTAT DATA ATTACHED:

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

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

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _02/24/2016

“ B.G. Cittim (rmiddyyysh

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

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

HAZARDS:

This product should only be used by qualified personnel familiar with Its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procsdures should be carrisd
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to naticnal and regional regulations. Safety Data Sheets (SDSs) are availabla upon request,

SYNTHESIS | CHARACTERIZATION:

Whera possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using & combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. isotoplc purities of mass-labelled compounds are also confirmed using

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

OMOG H
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of & new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.,
The relative response factors of the analyie of interest in each solution are required fo be <5% RSD. New soiution 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 confainers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard soiutions 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:
U (P(%), Xy, )) = 1’2 u(y,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 volumetric glasswars). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard sclutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regulanly tested by an external 1SO/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
tested according to the appropriate ASTM procedures, which are ultimately iraceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

IRY DATE [ PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and cencentration, 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 defacts in material and workmanship and to conform to the stated
technical and purity specifications.

) T
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 Accraditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additlonal information or assistance conceming this or any other products from Wellington l.aboratories Inc.,

please visit our website at www well-{labs.com or contact us directly at info@welllabs.com**
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Figure 1: MPFUdA; LC/MS Data (TIC and Mass Spectrum)

IT 2feb2016_MPFUdA_001 12-Fab-2016 12:30:44
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nditio r A:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphic Conditions M3 Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV} = 3.00
{both with 10 mM NH,OAc buffer} Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hoid for Cone Gas Flow (l'hr) = 65
1.5 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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Filgure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions)

12feb2016_Ml;-'FUdA_002 12-Feb-2016 14:52:52
MPFUdA0216 500 ng/mi ‘ (312
10 MPFUdA ["3c21zc,F2102]' — [PC1°CoF, I 565 > 520
5.97eb
&
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198
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10 855
*
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640
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0
120
(]
Time
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Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFUdA)
Collision Gas (mbar) = 3,35e-3
Mobile phase: [socratic 80% MeOH / 20% H,0 Collision Energy (eV) = 11
Flow: 300 pimin
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W-ELLINGTON ) CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSA-M | LOT NUMBER: NEtFOSA0714M
COMPOUND: N-ethylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2

R, F F F F F F F H
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e N N N TN N
/ /N /N /N Cafte

MOLECULAR FORMULA: C HF.NOS MOLECULAR WEIGHT: 527.20
CONCENTRATION: 50 £+ 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%

LAST TESTED: (mmdayyy 07/14/2014

EXPIRY DATE: inmdryyyy 07/14/2019

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: _04/01/2015__

/B G\ SHittim (mm/cdiyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M§ CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: :

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

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

HOMOGENEITY:

" Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and Its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <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 soclutions 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(xl,xz,...x”)) = 1 Z”(%x.‘r
i=l

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using 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 / PERICD 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. Monitering for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by 8Al Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228}, and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP MS
hr hi ition MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% H,Q / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OA¢ buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) =
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#27, lssued 2004-11-10 NEtFOSAOT14M (3 of 4)
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Figure 2: N-EtFOSA-M; 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 N-EtFOSA-M)
Colilsion Gas {mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES

Exp: 0572421 Prpd: SBC
N-EtFCSA-M

DOCUMENTATION

PRODUCT CODE: N-EtFOSA-M
COMPQUND: N-ethylperfluoro-1-octanesulfonamide
STRUCTURE:
F F F F FE F F F H
Vo VWY
T W N W \
/N, /N /\ Cafls
F F F F F F F F
MOLECULAR FORMULA: C, HF,NO,S
NC ATION: 50 £ 2.5 pug/ml
CHEMICAL PURITY: >98%
LAST TESTED: (mediwy) 05/24/2016
EXPIRY DATE; (nmstiyy) 05/24/2021
RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

LOT NUMBER: NEtFOSA0516M

CAS #: 4151-50-2

OLECULAR WEIGHT:
SOLVENT(S):

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m. Date: _(5/27/2016

~ B.G. Chittim

{mmisdryyyy}

527.20
Methanot

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3IM5 CANADA

519-822-2436 + Fax: 519-822-284% » info@well-labs.com
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T ED USE:
The products prepared by Wellington Laboratories [nc. are for laboratory use only. This certified reference material {CRM) was

desighed to be used as a standard for the identification and/or quantification of the spacific chetmical compound it contains.

HAZARDS:

This product should only be used by qualified personinel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unhecessary human contact or ingestion. Ail procedures should be carried
out in a well-functioning fume hood and suitable gloves, éye protection, and clething 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.

Sl H CTERIZATION:

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

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

* 7 'Prior to solution preparation, crystalline material Is tested for homogenelty using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalline
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. '

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

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

X, XX, ON which it depends is:
4 (P(x), xy,%,)) = ]Jzu(y,x,)z
i=]

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

The individua! uncertainties taken into account include thosé 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.

TRA BILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for soiution preparation are

regularly tested by an externai ISO/IEC 17025 accredited calibration company. tn addition, 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.

P DATE / PE VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compaosition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LI :
At the time of shipmant, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

Li NA E
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistarice concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at jpfo@weil-labs.com**
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Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
i M$ 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: 45% H,0 / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH_ OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% arganic over 7.5 min and hold for 1.5 Cone Gas Flow (ifhr) = 50
min before returmning to initial conditions in 0.5 min. Desolvation Gas Flow {/hr} = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
injection: Direct loop Injection MS Parameters
10 pi {500 ng/ml N-EtFOSA-M)
Collision Gas (mbar} = 3.54e-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 pi/min
Formit: 37, Issusd 2004-19-10 NEtFOSAG516M (4 of 4)
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WELLINGT_ON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSAA LOT NUMBER: NEtFOSAA0113
COMPOUND: N-ethylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2991-50-6

E F FR F F F F F CHzCHa
VN NN LY
F/ \C/ \C/ \C/ \C/ \
AN AN ANVAVER ot
F F F FF F F F
MOLECULAR FORMULA: CHF,.NOS MOLECULAR WEIGHT: 585.23
CONCENTRATION: . 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
T TESTED: (mmvadiyyyy 01/29/2013
EXPIRY DATE: (mmididfyyyy) 01/29/2018

RECOMMENDED STORAGE: Refrigerate ampotile

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/06/2015

~ B.G. ehittim tmriddlyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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 (y), of a value y and the uncertainty of the independent parameters
X, XX, 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 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 accarding to the appropriate ASTM procedureas, 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, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routing basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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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: N-EtFOSAA; 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 Shigld RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN) / 35% H,0O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#: 27, Issued 2604-11-10 NEtFOSAAOT3 (3 of 4)
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Eigure 2: N-EtFOSAA; LC/MS/MS Data (S

elected MRM Transitions)
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Note: N-EtFOSAis formed by fragmentation of N-EtFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml N-EtFOSAA)
Collision Gas {mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy {eV) = 25
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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N-EtFCSAA
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSAA LOT NUMBER: NEtFOSAA0116
COMPOUND; N-ethylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: AS #: 2991-50-6
F F R F F F F F CHaCH;
VNN L
N TN TN NN
/N /N /N CHCOM
F FF F F F F 'F '
MOLECULAR FORMULA; C.HF ,NO,S MOLECULAR WEIGHT: 585.23
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (madiyyy 01/20/2016
EXPIRY DATE: (menvddiyyyy} 01/20/2021

RE MENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaCH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/21/2016

“ B.G. Chittim tremeyyry)

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

Farmik27, Issued 2004-11-10 NEtFOSAAD118 {1 of 4)
Revision#:3, Revised 2015-03-24
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INTENDE :

The products prepared by Wellington Laboratories Inc. are far taboratory 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 familiar with its potential hazards and trained in the handiing of hazardous

chemicals. Due care should be exercised to prevent unnacessary human contact or ingestion. Al procedures should be carried
out in a wellfunctioning fume hood and suitable gloves, eye protection, and clothing shouid be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

NTHESI RI 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 combfnation of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCAVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelied compounds are also confirmed using

HRGCMHRMS andfor LC/MS/MS.
HOMOGENEITY: .

Prior to solution preparation, crystaliine material is tested for homogeneity using a vaniety 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 hemogeneity of the solutions in the storage containers.

UNCER TY:

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 (vlx, 2,03, )} = "‘Z“(y’ x})?
=1

where X is expressed as a relative standard unﬁertainty of the individua! parameter.

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

RA LITY:

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 caiibration 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 DA ERIO VALIDITY:
Ongoing stabillty studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY: _
At the time of shipment, all products are warranted {o 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 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www,well-labs.com or contact us directly at info@well-labs.com**

Formi:27, Issued 2004-11-10 NEIFOSAAGI1E (2 of 4)
Revision#:3, Revised 2015-03-24 Page 232 of 809 rev0



Figure 1; N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
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Condftions for Fiqure 1:
LC: Waters Acquity Ultra Performance LC
ml_s_: Micromass Quattro micro API MS
lc_hmnatmnhm.endlﬂnns 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 MsOH:ACN} f 40% H,O Capillary Voltage (kV) = 3.00
! {both with 10 mM NH,CAc buffer) Cone Voitage (V) = 35.00
{ Ramp to 80% organic cver 7 mirs and hold for 1.5 min Cone Gas Flow (V/hr) =
before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
‘ Time: 10 min
iFic:w: 300 pl/min
Forrit:27, Issued 2004-11-10 NEtFOSAAD11E (3 of 4}
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Eigure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

Revisionit:3, Revised 2015-03-24 Page 234 of 809

20jan2016_NEtFOSAA_003 20-Jan-2016 17:49:54
NEtFOSAAQ116 500 ng/ml
10 N-EtFOSAA [CyH.F7NOS] — [CgFy 1" 584 > 419
3.71e4
8%
0|_|_T_|V||vlll.‘lI[lrl'lll]ﬁ—illllIl_TIIT_I_I—Il1IJIllJl'lilllJll‘[!lIl_l—lllll'_rl|ll]—rll7—'_|_[l_lllr'l_l7|lT
4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 N-EtFOSA* [CyoHsF47NOST" — IC3Fy)" 526 > 169
1.87e3
=
T 420 4.40 460 = 480 . 500 5.20 5.40 5.60 5.80 6.00
=2
‘IlIl‘ITrr‘TIIIIT_IICI_)TIIJIIIT—I'IIIIIIIIIIIIlll|II"llllli—'llllrlllll‘rllIIIWI![‘l_l_‘l*‘Ill‘l—rll—l_l_!
4.20 4.40 4.60 4.80 5.00 5.20 540 5.60 5.80 6.00
272
5%
0_'[IIII‘I—III1T17II'I'|—'_F|1|Ill"l—[lIT‘?—I—1‘IIIIIT_FIII1'I_IIIII_'7[IIl_l_rlIl‘_rflll—l—rll_lT'_‘rlfllll"l_"lllI|I|_|_\'j
4.20 440 460 4.80 5.00 520 540 5.60 5.80 6.00
10 PFOS [CgF4780;]" — [FSO,T 499 > 99
364
Ol‘lTlJ‘I[TIllﬁj'll'llfllll‘_rllllll‘l—lII1]’TIIIIrrIII]—I_IIIT‘|_|7IIrrl_rlllllllllllrflllj_i_rIT'Il]ﬂ
4.20 4.40 4.60 480 - 500 - 520 5.40 560 5.80 6.00
=
0|l|l‘—FIlIflllrlr!'!l'l_'_l_If_lllr'l_rllllII[l_r|?ll_l_Irlllfllll“rlllr‘l_llll'lTlllrTrll‘TﬁrT‘lTT_I—lﬁllIl
4.20 4.40 4.60 4.80 5.00 5.20 5.40 560 5.80 6.00
10 PFOA [CoF150,0" — [CqFygl 413 > 369
245
lIlil"'l_l_V_\'lflIlr1_ll[1—‘_|7|T'|I]_l—[lllIrlrlllllrllllf[llllTlllI‘l—rll]'Tllll'llll[ﬁlfl'l1ﬁllmTime
4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
Note: N-EtFOSA Is formed by fragmentation of N-EtFOSAA.
Conditions for Ejgg re 2:
Injection: Direct loop injection MS Parameters
10 pt (500 ng/ml N-EtFOSAA)
Collision Gas (mbar} = 3.66e-3
|Mobile phase: Isocratic 80% (B0:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) = 25
{both with 10 mM NH,OA¢ buffer)
Flow: 300 plfmin
Formi:27, issued 2004-11-10 NEtFOBAADTE (4 of
revl
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSA-M LOT NUMBER: NMeFOSA0714M
COMPOUND: N-methylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 31506-32-8

FF F H

™~

VNN N
/\ /\ /\ /\ Cra

F F
MOLECULAR FORMULA: C,HF NOS MOLECULAR WEIGHT:  513.17
CONCENTRATION: 50 & 2.5 ug/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: (mmidiyyy 07/15/2014
EXPIRY DATE; (mmvddiyyyy) 07/15/2019

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: 04/01/2015

~ B.G. Chittim (mmiddlvyyy)

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

Formif:27, Issued 2004-11-10 NMeFOSADT14M (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 tngestion. 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 / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confimmed, using a combination of the maost relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. [sotopic purities of mass-tabelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

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

0 (e ) = Sy

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
regularily tested by an external ISOYIEC 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.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registerad to the latest versions of ISC 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@well-labs.com**
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. FEigure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)

15july2014_NMeFOSAM_001 15-Jul-2014 12:42:59
NMeFQOSA0714M 25 ug/ml Scan ES-
TIC
1007 1.46e8
3.2_
0+ ' T T T T T AL | T Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.0
15july2014_NMeFOSAM_001 360 (6.054) 15-Jul-2014 12:42:59
NMeFQOSAQ0714M 25 ug/ml Scan ES-
100+ 512 3.89e6
2
513
1 514
0 AN Ry R LA AR PP T L ||||r||s| T UL RRAR LLRRIRRRLNRALEN LA |||H|Hl|‘|| Tty FATTTTT AT mI,Z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
hr: hi jti MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment. Full Scan (225 - 950 amu)
Mobile phase: Gradient Source: FElectrospray (negative)
Start: 45% H,0 / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 NMeFOSAOT14M (3 of 4)
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Eigure 2: N-MeFOSA-M; LC/MS/MS Data {Selected MRM Transitions)
15july2014_NMeFOSAM_002 15-Jul-2014  15:50:46
NMeFOSAQ714M 500 ng/ml .
- 100~ N-MeFOSA [CyH4F;NO,S] — [CiFI 512 » 169
.. ﬁl 1.15e5
i
-
G TTI‘ITY[!\ElIl\jll\!]E\!lI\lf\JllrlI\\I]TIIW“I|III\\I|E\Iliillf\=\-I§\;|\\II\|I|\=IIKIE
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
100~ FOSA | [CgHFNOoS] — [NO,SI 498 > 78
J\A i 80.1
4 | [
] f 2 N
Tl 7 \/\ / \
& { t | / 1 v
i ! | | f i
VAN NRANII
i ! N
| |
1/ \{; i ]
L I R B L B A I L B S L S L B L I IS R
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
100~ PFOS [C4F,7SO, — [FSO, 499 > 99

I

,I

| |

i; ! M
ol [AENALIN
;5\\ \A/\\M\/\M/VWM\ T

10 pl (500 ng/mi N-MeFOSA-M})

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

Flow: 300 pl/min

Collision Gas (mbar) = 3.54e-3
Collision Energy (eV) =

1
j [
] Hl
VU
-0.00 0.20 0.60 0.80 1.00 1,20 1.40 1.60 1.80
100+ PFOA N [CgF4502]" — [C7F4sl 413 > 369
111 106
1
i i
* \/\/\ /\/\p/\/\
O T B B B B B e A e ..mj.m.;‘...‘rmq...‘,n‘. e TiMe
-0.00 .20 0.40 .60 0.80 1.00 1.20 1.40 1.60 1.80
nditions for Figure 2:
Injection: Direct loop injection MS Parameters

Formi#:27, 1ssued 2004-11-10
Revislont:3, Revised 2015-03-24
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ID: LCN-MeFOSA-M_00002
Exp: 0524421 Prpd: SEC
N-MeFOSA-M

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; N-MeFOSA-M LOT NUMBER: NMeFOSAC516M
MPOUND: N-methylperfluore-1-octanesulfonamide
STRUCTURE: CAS #: 31506-32-8
F, F R F F F F F H
VY W
NG N N TN N
/N /N /N Chs
F F F FF FF F
MOLECULAR FORMULA: CHF ,NO,S MOLECULAR WEIGHT: 513.17
N TION: 50 & 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: tmmuanyy; 05/24/2016
EXPIRY DATE: mridiyyy) 06/24/2021
RE ENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/26/2016

~ B.G. Thittim (i)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
579-822-2436 « Fax: 519-822-2849 « Info@well-labs.com

Formit:27, Issued 2004-11-10 NMeFOSAQS1EM (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 spacific chemical compound It contains.,

HAZARDS:

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

SYNTHESI|S /| CHARACTERIZATION:

Where possibie, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their stnuctures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/VS,
SFC/UVMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are aiso confirmed using

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

HOMOGENEITY: - . -

Prior to solution preparation, crystalline material is tested for homogeneity using a varisty 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/UVIMS/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 to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

wel! 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 relfative standard uncertainty, u (y), of a value y and the uncertainty of the Independent parameters

X, X,,...X, on which it depends is:
u, (y(xl 3 Xy gk, )) = 1’2“(.}"-",‘)2
i=l

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

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

CEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for soluticn 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.

IRY DAT OD OF VALIDITY: -

Ongeing stability studies of this product have demonstrated stability in its composition and cencentration, unti the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.
At the time of shipment, all products are warranted to be free of defects Inh 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 [atest versions of 1ISO 9001 by SAIl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1ISC 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 protducts from Wellington Laboratories Inc.,

please visit our website at www.weil-labs.com or contact us directly at info@well:labs.com**
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Figure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)
24may2016_NMeFOSAM_002 24-May-2016  13:23:09
NMeFOSA0516M 25 ug/mi Scan ES-
TIC
1007 2.95e8
=
- L.,—*» |
- e e e e e e Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
24may2016_NMeFOSAM_002 378 (6.357) 24-May-2016 13:23:09
NMeFQSA0516M 25 ug/ml Scan ES-
100 512 3.96e6
5
i 513
4
O L R i L S e e L L A WA A RS e L wa s e e L 74
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
ndtl
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
iti MS_P I
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment. Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 46% H,0 / 55% (80:20 MeOH:ACN) Caplllary 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 Core Gas Flow {I/hr) = 50
1.5 mir. before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 pl/min

Formi#:27, Issued 2004-11-10
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Eigure 2: N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

24may2016_NMeFOSAM_003 24-May-2016 16:01:41
NMeFOSA0516M 500 ng/mi
100+ N-MeFOSA [CoH;F ;NO,8]" — [C,F,T 512 > 169
| 4.01eb
7
o]
0_‘ - . .
1.40 1.60 1.80 2.00 2.20 240 260 2.80 3.00 3.20
FOSA [GgHF,;NO,S]" — [NO,SI" 498> 78
100? ALY b 2 014
]
]
Ot
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
400- PFOS [CeF4,80,° — [FSO,L 499 > 99|
- 209
i
S
.
]
o
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
100~ PFOA [CeF150, — [C/Fy5) 4H3> ggg
4
.
L"J ‘ Time
1.40 1.60 ~1.80 2.00 220 2.40 2,60 2.80 3.00 3.20
Conditions for Flaure 2;
Injection: Direct loop injection MS Parameters

10 i {500 ng/mt N-MeFOSA-M)
Collision Gas (mbar) = 3.54e-3

Moblle phase: Isocratic 86% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 30
{both with 10 mM NH,OAc buffer)

Flow: 300 plfmin

Formit:27, Issued 2004-11-10 NMeFOSADS516M (4 of 4)
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WELLINGTOi CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAA1214
COMPOLUND: N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: ‘CAS #: 2355-31-9

/ \/ / /
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MOLECULAR FORMULA: C HF NOS MOLECULAR WEIGHT: 571.21

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

CHEMICAL PURITY: >98%

LAST TESTED: (mmeaywy) 12/09/2014

EXPIRY DATE: (mmddivyyy) 12/09/2019

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/06/2015

“ B.G. Shittim fnmtyny)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 « Fax: 519-822-2849 - info@well-fabs.com
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INTENDED USE: .
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it 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 clething 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 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 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 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/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
equatkion:

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

U (Y, )= D3,

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 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 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, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,

ISO/NEC 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).

a e
. CALA
. L2
<, AUCHEDITED
£ Tasting
A IrATAEO: i B RN REFENCMEE MATETIAL
FROUUGER

**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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Eiqure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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09dec2014_NMeFOSAA_001 09-Dec-2014 15:39:53
NMeFOSAA1214 25 ug/ml Scan ES-
g TIC
100 1.39e8
a?\_
O I o LA L I IS IS I TR RN IS AR UL L AR AR IR RN Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
09dec2014_NMeFOSAA_001 174 (2.926) 09-Dec-2014 15:39:53
NMeFOSAA1214 25 ug/ml Scan ES-
100 570 2.49eb
]
_ 433 571
. 419
512 - 972
¢ ;‘..“L‘.'.l..r.p‘..,....Ir.'.l.-i..,.1‘:‘..‘“....M'r..,..‘..“.m‘..'. bppmemameappepee—t ey YIZ
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 623
ggngi;iQﬁs for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographlc Conditions M$S Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2,1 x 100 mm Experiment: Full Scan (215 - 850 amu)
Moblle phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN)/ 35% H,0 Capiliary Voltage (kV} = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 plmin
|

NMeFOSAA1214 (3 of 4)
revi



Figure 2:

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

10 pl (500 ng/ml N-MeFOSAA)

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

Flow: 300 pl/min

Collision Gas (mbar) = 3.31e-3
Collision Energy (eV) =

09dec2014_NMeFOSAA_002 09-Dec-2014 16:18:27
NMeFOSAA1214 500 ng/mi ' " .
100 N-MeFOSAA [C41HsF1NO,ST — [C4F 7] 570 > 419
: ™ 1.08e5
3% /\ '

/
O‘sz|||:.wwu|||w|w‘www|||||4§;wg|||.=|‘J\\r[r1=n|;|wn[r--||aHw‘w:n_|||..slxr:||=.rrjr T T T
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.60

100- N-MeFOSA* [C9H3F17NOZS]_—’ [C3F7]' 512 > 169
3 ] 2.02e3
= /
0_l:|||:|JI!lYl1'|’1>\\‘\\h||||{!l\-||1=l‘\\\\§:l=|: |’_|‘||r[wwww‘w»r|||.|w|H;|||==w‘;u||||||‘z|||‘
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4,60
100+ N-EtFOSAA [C12H7F17N°4s]'ﬁ [CqF 47l 584 > 419
] { 457
g /\ A MVV\A /\ J\/V\ /\J\/\/V\A | k\ A
SN SV ‘|1|\/\ ...lmH\.l..,‘/‘\:/?\,f‘\r/”\f,./.”..‘
2.60 2.80 3.00 3.20 3.40 3 60 3.80 4.00 420 4.40 4.60
100 FOSAA: [C4oH;F;7NO,S]" — [C4HF;NO,S] 556 > 493
] f Y, 34.6
1 | | /
AV AV LA WA A
1 I l i ' / /\
] 1
ol D LAY S LV L L A
2.60 2.80 3.00 3. 20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
100- PFOS [CgF 750, — [FSOs] 499 ;092
. LAY j AN\/\/ iy
2.60 2.80 3. 00 3 20 3.40 3.60 3.80 4 00 4 20 4.40 4.60
100+ FOSA [CgHF,;NO.S]" — [NO,ST 498 > 78
] _ }\ 43.8
¥ w\ \/\/V\A/\/\/ ! A
2.60 3.00 3. 20 3.40 3.60 3. 4.00 4. 20 4, 40 4.60
100+ PFOA [CaF 1505 — [C 7F1s] 413 >7336?
39; \ \/\
0Frermr s ,‘l/\ . Mlml,/\/\,j _.\./.,‘rm e Time
2.60 2.80 3.00 3. 20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
*Note: N-MeFOSA is formed by fragmentation of N-MeFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
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Reagent

LCN-MeFOSAA 00003



|D: LCN-MeFOSAA_C0003

K . 3/ 2’3/ (A % Ll

— s
4 ThNT
N E LL N UTON CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: ‘N-MeFOSAA LOT NUMBER: NMeFOSAA0116
COMPOUND: N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE; CAS #: 2355-31-9
F. F CH3
\/ \/ \/ \/ . V/
P NI N NP \
/\ /\ /\ F/\F EHCOH
MOLECULAR FORMULA.: C HF NOS MOLECULAR WEIGHT: 571.21
NT N: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (mmsyy) 01/20/2016
EXPIRY DATE: iweaiyy 01/20/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

ADDITI

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

AL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’m. Date: _01/21/2016

~ B.G. Chittim iy}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-522-2848 + info@well-labs.com

Fomlwf.'zr, .lssued: 2004-11-10 NMeFOSAAQ11€ (1 of 4)
Revision#:3, Revised 2015-03-24 P age 251 of 809 revl



NTENDE 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 worn at alf times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:

Where possible, &il of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmed using

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

0G H .o . o o B _ . _ ~ — _ — -
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and fts
solubility in a given dituent 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 responsé 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.

ERT. :
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, an which it depends is: _
L]

U (W3, %350, )) = Mzu(}’sxl)z
il

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

The individual uncerlainties 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.

E :
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
reguiarly tested by an external ISONEC 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 uftimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

Pl E D OF VA H
Ongoing stabllity studies of this product have demonstrated stability in its composition and cencentration, unti! the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyie(s) is performed

on a routine basis.

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

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

National Accreditation Board (ANAB; AR-1523).

.* A
:. 't CALA MCCR‘:D‘TEQ
Treiing

N Lt
ERURS 3 LU I R AEFERENEL MATERIAL
PASDUCFR

*For additional information or assistance concerning this or any other products from Wellingten Laboratories inc.,

please visit our website at www.well-labs com or contact us directly at jnfo@welHabs com**

Formik:27, lssued 2004-11-10 NMeFOSAADTE (2 of 4)
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Figure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
'20jan2016_NMeFOSAA_003 20-Jan-2016  17:01:32
NMeFOSAA0116 25 ug/ml Scan ES-
TIC
100 J 4.81e7
|
!
|
r Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20jan2016_NMeFOSAA_003 191 (3.212} 20-Jan-2016 17:01:32
NMeFOSAAQ116 25 ug/ml Scan ES-
100~ 570 6.44eb
]
.
]
ae_
483
419
] 571
g
_ 512 572
GII""I""I""l'"'I""I""I"_"I"‘l'_lr"'l"‘ri'""I"L"l""l"' et Mz
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
nditl igure 1;
|LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parametets
Column: Acquity UPLC BEH Shield RP,,
1.7 gm, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN} / 40% H,0 Capillary Voltage (kv} = 3.00
{both with 10 mM NH,CAc buffer} Cone Voltage (V) = 35.00
Ramp to 90% orgaric over 7 miri 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 pifmin
Formi:27, issued 2004-11-10 NMeFOSAAQ116 (3 of 4)
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Figure 2; N-MeFOSAA; LC/MS/MS Data {Selected MRM Transitions)

20jan2016_NMeFOSAA_004 20-Jan-2016  17:56:48
NMeFOSAAD116 500 ng/mi

N-MeFOSAA [C11HsF17NO ST — [C4Fyl" 570 > 419

10 ‘ 3.2604

1.20 140 160 1.80 2.00. 2.20 2.40 2.60 2.8¢ 3.00
10 N'M@FOSA* ] ICQHaF»‘TNozs]” — [03F7]- 512 > 169
2.02e3

1200 ' 140 160 180 200 = 220 240 = 280 = 280 3.00
0 N-EtFOSAA [C1H;F17NO ST — [CyF 4 ) 584 > 419
213
3
1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
®
1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2;80 3.00
00 PEOS [CgF1780,1" — [FSO,T 499 > 99
151
1.20 1.40 1.60 1.80 2.00 220 2.40 2.60 2.80 3.00
100 FOSA [CgHF7NO,S]” — [NO,S 498 > 78
121
1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFOA [CsF150," — [C/F 5l 413 > 369
181
f { Time
1.20 1.40 1.60 180 2.00 2.20 2AQ 2.60 2.80 3.00
*Note: N-MeFOSA is formied by in-source fragmentation.
Conditions for Figure 2; '
Injection: Birect loop injection MS Parameters

10 ! (500 ng/ml N-MeFOSAA)
Collision Gas {mbar) = 3.66e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy {eV) = 25
{both with 10 mM NH,OAc buffer)

Flow: 300 wifmin

Form#:27, Issued 2004-11-10 NMeFOBAAD1E (4 of 4)
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Reagent
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;VELLINGTON ) CERTIFICATE OF ANALYE

LABORATORIES DOCUMENTATION

PFAC-MXB

Solution/Mixture of Native
Perfluoroalkylcarboxylic Acids and
Native Perfluoroalkylsulfonates

PRODUCT CODE: PFAC-MXB

LOT NUMBER: PFACMXB1115

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

DATE PREPARED: inmicayy 11/04/2015

LAST TESTED:; mmuivwy 11/06/2015

EXPIRY DATE: (nmwdaywy 11/06/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DESCRIPTION:

PFAC-MXB is a solution/mixture of thirteen native perfluoroalkylcarboxylic acids (C,-C,,, C;, and C,) and
four native perfluoroalkylsulfonates (C,, C,, C, and C, ). The full name, abbreviation and concentration for
each of the components are given in Table A.

The individual perfluoroalkylcarboxylic acids and perfiuorcalkylsulfonates all have chemical purities of
>98%.

DOCUMENTATION/ DATA ATTACHED: }

Table A; Components and Concenirations of the Solution/Mixture
Figure 1: LC/MS Data (SIR})

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

Figure 3: 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 acids to their respective
methyl esters.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

Form#:13, Issued 2004-11-10 PFACMXB1115 (1 of 6)
Ravision#.3, Revised 2015-03-24
euse Page 256 of 809 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 compounds it contains.

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

SYNTHESI 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,
SFC/UVIMS/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 |s 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 (), of a value y and the uncertainty of the independent parameters
X,, X,,...x_ 0N which it depends is:

O3, ) = S0

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

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

TRACEABILITY:

‘ All reference standard solutions are traceable to specific crystalline lots. The microbalances used for 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 dedradation 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 siated
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,
ISQ/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

e
:: :g CALA ACCREDITED
i T

epretia: £ T REFERENCE MATERLAL
PRODUCER

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

AN
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" Jable A: PFAC-MXB; Components and Concentrations (ng/ml, £ 5% in Methanol / Water (<1%}))

Name Abbreviation Concentration Ass?;::lent
(ng/ml) In Figure 1
Perfluoro-n-butanoic acid PFBA 2000 A
Perfluoro-n-pentanoic acid PFPeA 2000 B
Perfluoro-n-hexancic acid PFHxA 2000 D
Perfluore-n-heptancic acid PFHpA 2000 E
_ Perfluoro-n-octanoic acid PFOA 2000 G
"Per.ﬂuoro-n-nonanoic acid PFNA 2000 H
Ferﬂuoro-n-decanoic acid PFDA 2000 J
Perfluoro-n-undecancic acid PFUdA, 2000 K
Perflucro-n-dodecanoic acid PFDoA 2000 M
Perfluoro-n-tridecancic acid PFTrDA 2000 N
Perfluoro-n-tetradecanoic acid PFTeDA 2000 0]
Perflucro-n-hexadecanoic acid PFHxDA 2000 P
Perfluoro-n-octadecanoic acid PFODA 2000 Q
Concentration
Name Abbreviation (ngfml) Assli:::r:ent
as the as the in Figure 1
salt anion
Potassium perfluoro-1-butanesulfonate L-PFBS 2000 1770 C
Sodium perflucro-1-hexanesulfonate L-PFHxS 2000 1890 F
Sodium perfluoro-1-octanesulfonate L-PFOS 2000 1910 |
Sodium perfluoro-1-decanesulfonate L-PFDS 2000 1930 L
Certified By: % Date: 11/11/2015
~ B.G. thittim ety
Formi#:13, Issuad 2604-11-10 PFACMXB1115 (3 of )
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Figure 1: PFAC-MXB; LC/MS Data (Total lon Current Chromatogram; SIR)

06nov2015_PFAC-MXB_002 06-Nov-2015  16:04:23
PFACMXB1115 2 ug/ml ea SIR of 17 Channels ES-
100- L TIC
1 6.26e6
F
| C
El.s,

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro API M3

Chromatographic Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR of 17 Channels

Mobile phase: Gradient
Start. 55% H,0 / 45% (80:20 MeOH:ACN}) Source: Electrospray (negative)
(both with 10 mM NH,OAc buifer) Capillary Voltage (kV) = 3.00
Ramp to 95% organic over 10 min and hold for 1 min Cone Voltage (V) = variable {(10-70)
before returning to initial conditions in 0.5 min. Cone Gas Flow (I/hr) = 50

Desolvation Gas Flow {/hr) = 750

Time: 12 min

Flow: 300 pl/min

Formi#:13, issued 2004-13-10 PFACMXB1115 {4 of 6)
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Eigure 2:

PFAC-MXB; LC/MS/MS Data {Selected MRM Transitions)

06nov2015_PFAC-MXB_003 06-Nov-2015 _ 16:17:19
PFA 115 2 ugiml ) ]
103MXB1 Peugmes PFBA [C4F70," — [CFy] 213> 169
. [\ 1.13e5
0"\.""1"" UNLELILAN BLERNL AN NLALELEL NN DL A N IR | RS LS LR L S NN L NS L rTrrr T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10,00 11.00
100 PFPeA [C5F0,1" — [C4F,] 263 > 219
=2 1.34e5
O UL B AL R AL I A )AL B SRS MU S AU I AU I S L UL DU I
1.00 200 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100
PFHxA [CF1405]" — [CoFqql" 313 > 269
109 i 1.24¢5
05— T ————————————— T T T T T T T T T
100 | 2.00 3.00 400 | 580 | 800 ' 700 ' 800 ' 900 ' 1000  11.00
PFHpA [C7F 305" — [CgFyal 363 > 319
"03% 1 48e5
D L L AR IR I I I S UL LA SR B AL UL IULLLE I R I WAL IR
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 | 11.00
PFOA [CgF 505 — [C;F sl 413 > 369
100 1.75e5
03- S S I - N —
1.00 00 3.00 4.00 ) 6.00 7.00 8.00 9.00 1000 | 11.00
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2 [\ 1.38e5
1.00 200 | 3.00 400 " 500 8bo | 700 ' 800 | 900 1000 ' 11.00
100 PFDA [C1DF1902]- _ [caF.Ig]- 513 > 469
) 1.35e5
04 N LI UL LI L R R R AU IR SULLELE UL UL IS L R
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 ' 41.00
100 PFUdA [C11F2405]" — [CypFaql 563 > 519
2 f\ 173e5
0"| """" 77T T T """"l""W""I""|""""l""l""l‘“'|""\""L""[""l""\
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 | 11l00
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a 2.34eb
OII T TTrr T L T T Trrr L L L T T 171 T T 11 TT 1T TTTT TTr 1T LIS LI T1TT T T T T 171 TTrTIT
100 | 200 | 3.00 400 ' 500 @ 6.00 700 ' 8.00 900 ' 1000 = 11.00
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\.,3 1.90e5
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.00 1000 11.00
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10392 k 2.18e5
045 T B NS IR R B IR IR AURILILE ILRL LU ML S NI B AL I
1.00 2.00 .00 4.00 5.00 6.00 7.00 8.00 9.00 1000 11.00
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s /L 2.41e5
03— PN | —
1.00 2.00 3.00 4.00 500 | 600 | 700 800 | 900 @ 1000 = 11.00
- PFODA [C15Fa50,l" — [CyzFasl” 013 > 869
o\% }L 1.83e5
G"I"“N T [ TTrTreTTT T T TTTTTTTTT | T "“'|'"|"'|""\“"|"“1-I-irne
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10,00 | 11.00
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Eigure 3. PFAC-MXB; LC/MS/MS Data (Selected MRM Transitions)

06nov2015_PFAC-MXB_003 06-Nov-2015 16:17:19
PFACMXB1115 2 ug/ml ea
_ 299 > 99
1007 4.32e4
. L-PFBS [C4F305" — [FSO,]"
=
O T T T T T T T T T T e EREEE R S
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
399> 99
1005 5.73e4
B.Q_
0 I|IIJJ‘lIII|IIIIIIIII'IIIIIIII|I]III\Illl\I\\IL’I\\\‘\\LIIIIIIII\I[r\\\\‘Ilflll\\1‘\\\\‘JI\I|IIII1]‘II1|
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
499 > 99
100} 5.71e4
| L-PFOS [C4F;S0,]" — [FSOy)
6\9‘1
)
O e L (A e e e B S RARER R e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
599> 99
100ﬂ_ 7.33e4
T L'PFDS [c10F21SO3]- _— [FSOa]’
B'?'-_
0 |Ll||||||||‘J\\\‘\\\\‘\\\\"\l|||l\\\‘ll\\‘\\\\‘\\\\‘\\\\‘riw|||\|\i\\\|||||||||\\‘llll‘\\lw‘\\lik\llllTime
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Conditions for Figures 2 and 3:
Injection: on-column {PFAC-MXB) MS Par: ers
Collision Gas (mbar} = 3.24e-3
Mobile phase: Same as Figure 1 Collision Energy (eV) = 8-50 {variable)
Flow: 300 plimin
Formit13, Issued 2004-11-10 PFACMXB1115 (6 of 6)
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Reagent

LCPFBA 00005



. 07

] 2 =% Q/I 3/[6 I LN
730531 730532
: :& }/ / / (.{ ID: LCPFBA_00005 ID: LCPFBA_00006
Exp: 15/27/21 Prpd: SBC Exp: 05727121 Prpd: SBC
Z [ j— wbutanoc acid

PF-n-butanoic acid

—
J—

WELLINGTOMN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFBA LOT NUMBER: PFBA0516
COMPOUND: Perfluoro-n-butanoic acid
STRUCTURE: CAS i 375-224

F\ /C\ " \OH

/ \ / \
MOLECULAR FORMULA: CHF.,0, MOLECULAR WEIGHT: 214.04
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S) Methanol
Water (<1%)
CHEMICAL PURITY: >08%
T TESTED: (mmxidiyyy) 05/27/2016
IRY DATE: immwdnyyy; 05/27/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFOR| 1ON:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/31/2016

~ B.G. Chittim (mmidlyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 +« info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

This product should only be used by qualified personne! familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functicning fume haod 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.

Y i N:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LCMS/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/M3/MS.

HOMOGENEITY: e
= 7 "Prior i Solution preparation, crystaliine material Is tested for homogeneity using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addifion of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The refative 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 homoegeneity 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 (), of a value y and the uncertainty of the independent parameters

Xy XX, O which it depends is:
u (Y(x), X0k, )) = 1}2”(3’!%)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 uncsrtainty of £5% (calculated with a
coverage factor of 2 and a leve! 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/'EC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights, All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interiaboratory studies has also been established.

F
Ongoing stability studies of this product have demonstrated stability in fts composition and concentration, until the specified explry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed anaiyte(s) is performed

on a routine basis.

ITE RAN
At the time of shipment, ali products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

L GE T.

This product was produced using a Quality Management System registered to the latest versions of 1ISO 8001 by SAl Global,
ISONEC 17025 by the Canadian Assaciation for Laboratory Accreditation Ine. {(CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

vy, 2
.~ CALA BiSAG
-~ . Taong

L TR IR Vi RES ERENCE MATENRAL

PHGQULE

**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: PFBA; |LC/MS Data (TIC and Mass Spectrum)
27may2016_PFBA_001 27-May-2016  15:27:38
PFBAO516 25 ug/m! Scan ES-
_ TIC
100 7.28e7
.
e
b
: 0 (200 LI L A L L I L B L L L L L L L B L L R L Tlme
| 1.00 1.50 2.00 2.5 3.00 3.50 4.00 4.50 5.00 5.60
27may2016_PFBA_{001 114 {1.917) 27-May-2016 15:27:38
PFBA0516 25 ug/ml Scan ES-
1007 213 1.21e6
BE_
1 214
169
O—rrerr ,]%I,jrﬁ,,,,ﬁj T T P R R e e e MYZ
150 160 170 180 190 200 210 220 230 240 250 260
Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment. Full Scan (150 - 850 amu)
Mobile phase; Gradient Source: Electrospray {negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic over 7 min and hold for 1.5 Cone Gas Flow (Ifhr) = 100
min before returmning to initial conditions in 0.5 min. Desoivation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 ptfmin
Fomm#:27, issusd 2004-11-10 PFBAO516 (3 of 4)
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Figure 2; PFBA; LC/MS/MS Data (Selected MRM Transitions)

27may2016_PFBA_002 " 27-May-2016  16:40:15
PFBA0516 500 ng/ml
100+ PFBA [C,F,0,) — [C,F,I 213> 169
} 3.84e5
d
39._
0 .
0.20 0.40 0.60 080 100 . 120 1.40 1.60 1.80 2.00 220 240
100~ 225
‘
| Mo
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240
10 PFOA [CgF 1500 — [CyF sk 413:'323

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
100 PFHxA [CeF110,1" — [CsFyql" 313> 269
®
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240
100 PFPeA [CsFgO,]" — [C4Fg) 263> 219
346|
0 - : Time
0.20 0.40 0.60 0.80 1.00 1.20 - 1.40 1.60 1.80 200 2.20 . 2.40
Conditlons for Flgure 2:
Injection: Direct loop injection MS Parameters
10 pi {500 ng/m! PFBA)
' Collision Gas (mbar) = 3.62e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 10
(both with 10 mM NH,OAc buffer)
Flow: 300 plmin
Fammt27, lssusd 2004-11-10 PFBAO51E (4 of 4)
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Reagent

LCPFBS 00005



I
L q/4
Reg/afic e = ..

Exp: U10A21 Prpd: SBC
s, M12-8:2FTS —]

WELLIT N
— (RN :
AV B T P Y CERTIFICATE OF ANALYSIS
LABORAT O IE DOCUMENTATION
PRODUCT CODE: M2-8:2FTS LOT NUMBER; M282FTS0116
COMPOUND; Sodium 1H,1H,2H,2H-perflucro-[1,2-"C,]decane sulfonate
STRUCTURE: CAS #: Not available
VVYVYVY Y .
N N W N N P
/ \ / \ / \ / \ / \
MOLECULAR FORMULA: ©C,"*C,H,F,SONa MOLECULAR WEIGHT: 552.15
1ON: 50.0 £ 2.5 pg/ml  (Na salt) SOLVENT(S); Methanol
47.9 £ 2.4 pg/ml - (M2-8:2FTS anion)
CHEMICAL PURITY: >98% ISOTOQPIC PURITY; >99% “°C
ESTED: tmmwadivywm 01/08/2016 (1.2-*C))
EXPIRY DATE: (mmiayyyy) 01/08/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

. The native 8:2FTS contains 4,22% of *S (due to natural Isotopic abundance) therefore both native
8:2FTS and M2-8:2F TS will produce signals in the m/z 529 to m/z 508 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2F TS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(1/18/2016

~ B.G. Chittim {mmidlyyyy)

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

Formi#:27, Issued 2004-11-10 M282FTS0116 (1 of 4)
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INTEND 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.

ARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous

chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

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

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

HOMOGENEITY:

Prior to sclution preparation, crystalline material is tested for homogensity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Dupllcate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
preducts are compared to colder 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,, X,..x, on which it depends is:
U (Yx s, ) =1}Zu(y,x.-)’
i=|

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline Iots. The microbalances used for solution preparation are
regularly tested by an externat 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 Cless 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.

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

on a routine basis.

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

technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of (SO 2001 by SAl Global,
ISCNEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and {SC GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523}).

.‘ L4 )
L4 B P e )
L) - ACCREDITED
Tos oog
[ D ROFERENCE MATERIAL
BHGUUER

**For additional information or assistance concerning this or any other products from Weliington Laboratories inc.,

please visit our website at wyww.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)

08jan2016_M282FTS0116_001 08-Jan-2016 14:24:00
 M282FT30116 25 ug/ml Scan ES-
| 1004 TIC
| 100 | 4.47e7
| |
P

e e

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

1650 200 2, 50 - 3.60 350 400 450 500 550 600 650 700 750

08jan2016_M282FTS0116_001 207 (4.994) 08-Jan-2016  14:24:00

M282FTS0116 25 ug/ml Scan ES-
",
100- 529 1.2206
=
] 530
0= LT e LS VUL L) ea e L e L N e e s L e e e t m/z

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

tio
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 X 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source; Electrospray (negative)
Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voltage (kv) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow {/hr) = 100
and hold for 2 min before returning Desolvation Gas Flow {l/hr) = 750
to Initial conditions in 0.5 min.
Time: 10 min
Flow: 300 plmin
Formi#:27, issued 2004-11-10 M282FTS0?18 (3 of 4)
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Eigure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

08jan2016_M282FTS0116_004 08-Jan-2016  16:03:51
M282FTS0116 500 ng/ml
M2-8:2FTS  [13C,T2C,H,F,,80,1- — [HSO,)" 529 > 81

10 4.5263

260 280 300 320 340 360 380 400 420 440 460  4.80
M2-8:2FTS  [13C,'2C,H,F,,80,1' — ['3C,"2C4H,F,;SO,) 529 > 509

100 1.75e4
o~

260 280 800 320 340 380 380 400 420 440 460  4.80
10 _M2-6:2FTS _[13C,12C4H,F,,80,1 — [HSO,] 429> 81/

15

260 280 300 320 340 380 380 400 420 440 460  4.80
M2-4:2FTS {13C,12C H,F,S0;)" — [HSO,I" 329 > 81

100
97.8
=
A“AA SN S NAAA AAA‘ L PN A AL
2.60 2.80 3.00 3.20 340 3.80 3.80 4.00 420 4.40 4.60 4.80

74.2

£~

260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80

o 6:2FTS [CgH,F 380, — [HSO,) 427 > 81
84.6

o
&

2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4.80

1 4:2FTS [CeH4FgSO;1" — [CgHyFySO, ) 327 > 307
0
o 80.2
&
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4,20 4.40 4.60 4.80
PFOA [CaF 505" — [C;F sl 413 > 369
10 95.0

&
260 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4.80

0 PFOS [CeF,780, — [FSO,F 499 > 99
71.8

b
Time

2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60 4.80

Condltions for Figure 2:
Injection: Direct loop injection M35 Parameters

10 pl {500 ng/ml M2-8:2FTS)
Collision Gas (mbar) = 3.20e-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 pl/min

Formit:27, issued 2004-11-10 M282FTS0116 (4 of 4}
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ID: LCPFBS_00005 ID: LCPFBS_00C06
= — T PEhuanmitorateKsa | R e
WELLTMNGTON
-
WELLIMNGT CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS0316
COMPOUND; Potassium perflucre-1-butanesulfonate
STRUCTURE; CAS #: 29420-49-3
F F R F
NN
c c 3
AN N

/N /N

F F F F
MOLECULAR FORMULA: CF.SOK MOLECULAR WEIGHT: 338.19

ONCE : 50.0 £ 2.5 pg/ml (K salt) SOLVENT(S): Methanol

44.2 + 2.2 yg/mi {PFBS anion)
CHEMICAL PURITY: >98%
LAST TE b (mmiddiyyyy) 03/15/2016
EXPIRY DATE: immastywy) 0311572021
RE ENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _03/21/2016

~ B.G. Chittim (mmicdyyys}

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

Formit:27, lssued 2004-11-10 LPFBS0316 (1 of 4)
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The products prepared by Wellington Laboratorias 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 gualified personnet familiar with Its potential hazards and tralned in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion, All procedures should be camied
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should
be digposed of according to national and regional regulations. Safety Data Sheets {(SDSs) are available upon request.

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

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

* Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above} and its
solubllity in a given diluent is taken into consideration. Dupficate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older [ots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stablility and homogeneity of the solutions in the storage contalners.

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

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

X, X,,-..x, on which it depends Is:
#, (X, Xy %, )) = 1’Zu(y,x,-)’
fml

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). Ah 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 ali of our products.

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

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

Ll WARRA ;
At the time of shipment, afl products are warranted to be free of defects in materiai 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 Giobal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

S CALA

-

ACCRERITED

T,
Accrorhts i s ATETE REFERENCE MATERIAL
PODUCER

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

please visit our website at www well-lgbs.com or contact us directly at info@well-labs com**
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Fiqure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)

15mar2016_LPFBS_003 15-Mar-2016 14:25:24
LPFBS0316 10 ug/ml Scan ES-
TIC
1004 4.48e7
&
r------rr—r———tr—r——T——rrrrrr—err T e e 1ime
1.00 2.00 3.00 4.00 5.00 6.00 7.00
15mar2016_LPFBS_003 180 (3.027) 15-Mar-2016 14:25:24
LPFBS(316 10 ug/ml Scan ES-
100- 299 8.42e5
&
i 301
0 m/z
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Con fi
LG Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographig Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu}
Mobile phase: Gradient Source; Electrospray (negative}
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capiliary Voltage (kV) = 2.00
(both with 10 mM NH OAG buffer) Cone Voltage (V) = 40.00
Ramp to 80% organic over 7 min and hoeld for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation (3as Flow {//hr} = 750
Time: 10 min
Flow: 300 pl/min
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Elgure 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions)

115mar2016_LPFBS_004 15-Mar-2016  16:47:18

LPFBS0316 500 ng/m!
10 PFBS IC4F9503]' —_ [F503]' 299 > 99
9.08e4

1 .4b 1.60 1.80 200 2.20 2.40 2.60 2.80 3.00 3.20

o PFPeS [CsF14SO," — [FSO,T 349 > 99
0

EN W AhML Ll“n.‘h .ul“Lﬂ

1.40 1.60 1.80 2.00 2.20 240 260 2.80 3.00 3.20
PFHxS [CeF 580, — [FSO,) 399 >99

10 268
=2
i N LMLA‘
1.40 1.60 180 200 220 240 260 280  3.00 3.20
PFHpS [C/Fy580;" — [FSO,I" 449> 99
10 197
1.40 1.60 180 - 200 220 240 = 2680 = 280 300 3.20
o PFOA [CoFis0, — [CoFysh 43> 368
135
2
1.40 1.60 180 200 = 2.20 2.40 260 280  3.00 3.20
PFOS [CgF 17805 — [FSO,J 499 > 99
10 ‘ 133
WA “ JL A LL hL lhl‘ ) Time

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20

Injection: Direct loop injection MS Parameters

10 ul (500 ng/m! L-PFBS)
Collision Gas (mbar} = 3.20e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Collision Energy (eV} = 25
{both with 10 mM NH, QAc buffer)

Flow: 300 plimin
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Reagent

LCPFDA 00005



R:I6/16 ¢t mmmmu

671576

ID: LCPFDA_00J05
Exp: 07102420 Prod: CBW
PF-n-decanoic acid ’____l——

> v T T % P ran ™
?&f‘*] Ly AN LN ‘I CERTIFICATE OF ANALYSIS
B ORIES DOCUMENTATION

PRODUCT CODE; PFDA LOT NUMBER: PFDAC0G15
COMPOUND: Perfluoro-n-decanoic acid
STRUCTURE; CAS #: 335-76-2
R F R F F F F F o
NRYAAYAYAVEN
N N \c( N \/C\/ ~on

MOLECULAR FORMULA: C,HF. O, MOLECULAR WEIGHT: 514.08
NT ION: 50 + 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >88%
ST TESTED; immuayyy 07/02/2015
EXPIRY DATE: imovedyyy 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 NaCH to prevent conversion of the carboxyiic acid to the methy! 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 (oY)

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 PFDAD615 (1 of 4)
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INTENDED USE:

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

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

Y| E H TION:
Where possibls, 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.

OMO ITY:
Prior to solution preparation, crystalline material is tested for hemogensity 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
Iof and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/for SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each sclution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogensity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

NCERTAINTY:

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

X3 XX, 0N which it depends s:
u (), %5,.%,)) = 1’2“(3’; xs)z
i=1

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

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

IRACEABILITY: -

All reference standard solutions are fraceabie 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 approptiate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

EX D R (8] Li :
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 dsgradation or change in concentration of the listed analyte(s) is performed

on a routine basis,

LIMITED W, NTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform fo 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 SAJ Global,
ISONEC 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).
o, S
* ¢ CALA o
A

ot —— [ T ——
LI BT X

B RIFERENCE MAT

S

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

please visit our website at wyww.well-labs com or contact us directly at info@we|l-labs,com™
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Figure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)
02july2015_PFDA_002 02-Jul-2015 16:18:58
PFDAQG15 25 ug/ml Scan ES-
TIC
100 6.33e7
|
]
3
0- Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
|Cl2july201S_PFDA_fJOZ 296 {4.977) 02-Jul-2015 16:18:58
PFDAQG15 25 ug/mi Scan ES-
100+ 513 1.94e6
32_
]
514
i 469 4
I
L o o O L L L L B O L AL S A s e el |14
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro APl M$S
Chromatograpbic Conditions P ers
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% {80:20 MeOH:ACN)}/ 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 miM NH OAc buffer) Core Voltage (V) = 15.00
Ramp tc 90% organic over 7 min and hold for Cone Gas Flow (Vhr) = 50
2 min 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: PFDA; LC/MS/MS Data {Selected MRM Transitions)

02july2015_PFDA_003 02-Jul-2015 17:08:05
PFDADG15 500 ng/ml .
10 PFDA [C4gF190,0" — [CgFygl 513 > 469
1.34e5
°°
cI|||I1WI||||||‘1_'T‘|“'||||l||‘1T||‘l||||||||I|]‘l|l|'|||||'||'|||,I"r|||||||||||I]"'I"'lr"l"l[l"!l"‘
5.20 5.40 5.60 5.80 8.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
10 PFNA [CoF 170, — [CgFyp) 463 > 419
294
=
520 540 560 580 600 620 640 6680 680 700 7.0  7.40
10 PFDoA [C12F30,0" — [CyqqFasl 613 > 569
703
]
G
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 . 7.20 7.40
PFUdA [C.|1F2102]' — [CyoF ) 563> 519
10
46.4
2
5.20 5.40 I 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFOS [CgF 780, — [FS0,) 499 > 99
10
58.8
5.20 5.40 5.60 5.80 6.00 8.20 6.40 6.60 6.80 7.00 7.20 7.40
ot PFOA [CgF4502" — [CiF gl 413 > 369
48.9
&2
5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFHpA [C;F13020" — [CgFq3l” 363 > 319
10
59.2
: Time
5.20 540 5.60 5.80 6.00 6.20 6.40 6.60 6.80 : 7.00 7.20 7.40

Flow: 300 pifmin

Condltions for Figure 2;
Injection: Direct loop injection

10 pl (500 ng/ml PFDA)

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

MS Parameters

Collision Gas {(mbar) = 3.62e-3
Collision Energy {eV) = 13
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Reagent

LCPFDoA 00005



ROF//6 ca immmn

671601
I LGPFDoA_Q0005

Exp: 01730420 Prpd: CEW
o  PF-n-dodecanoic acid =

WET, QT -’TON CERTIFICATE OF ANALYSIS

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

NNV N

e U

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

MOLECULAR FORMULA: C.HF,0, MOLECULAR WEIGHT: 614.10
CONCENTRATION: 50 t 2.5 yg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY:; >98%
T TESTED: (nwdyy) 01/30/2015
EXPIRY DATE: {mmiddiyyyy) 01/30/2020

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)

ADD AL INFORMATI

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _03/25/2015

” B.G. Chittim {miiyyss)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed tc 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 shouid 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 | CHARACTERIZATJON:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purlties confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, 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 maferial is tested for homogeneity using a variety of fechniques (as stated above) and’its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution 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 Xy X ON which it depends is:
uc(y(xnxj_s"-xn» = ,"Zu(y,x,)z
i=1

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

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

All reference standard solutions are traceable to specific crystafline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceabie 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 studles has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stabllity in fts composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyle(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 Quafity Management System registered to the latest versions of SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

412 L
S CALA ARAT
- FEI

\
ERCSE RN S REFEREMCE MATERIAL
PG

**For additional information or assistance concerning this or any other products from Wellington Laboratortes 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)

100 150 200 250 3.00 350 400 ll150 500 550 600 650 7.00 7.50

i 30jan2015_PFDoA_002 30-Jan-2015 14:14:34
PFDoA0115 10 ug/ml Scan ES-
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1007 7.81e7
]
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30jan2015_PFDoA_002 220 (3.700) 30-Jan-2015  14:14:34
PFDcA0115 10 ug/mi Scan ES-
1004 613 1.55¢6
P
|
569
614
G LB DL AN ) BRI L oy rrrrT L L B | LA "'l|""‘ AR LI L "|"mjz

250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 8675

] lons for Fi 1

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

Column: Acquity UPLC BEH Shield RP,,

1.7 um, 2.1 x 100 mm Experiment: Full Scan (250 - 1000 amu}
Mobile phase: Gradient Source: Electrospray (negative)

Start: 60% (80:20 MeCH:ACN)/ 40% H,0 Capillary Voltage (kV) = 2.00

{both with 10 mM NH,OAc buifer) Cone Voltage (V) = 20.00

Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {/hr) = 100

before retuming to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750

Time: 10 min
Flow: 300 plmin
Formi:27, tssued 2004-11-10 PFDoAG115 (3 of 4)
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Figure 2; PFDoA; LC/MS/MS Data (Selected MRM Transitions)

30jan2015_PFDoA_003 30-Jan-2015  16:03:54
PFDoA0115 500 ng/mi
10 PFDoA [CyzF2aQoF -— [CyyFall’ 613 > 569
6.43e4
32
0ITIIIlIIllllllllI_FII:IIIII'ITIIIIIIIillllillIlllllllllIIi.III'T'l_IIIIIIIIlJllIIlli||1|$=llll'l[lr1
1.40 1.60 1.80 2,00 220 240 260 2.80 3.00 3.20
10 40.5
a5
0 | i
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
‘Perfluoro-2-dotiecenoic acid [CaF20," — "[CFul™ 575> 531
10:3 31.6
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
26.3
2
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 - 3.20
0 PFUdA [C11F2402F — [CyoFal 563 > 519
58.7
&
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
PFDA [CioF 1902 — [CoFyql 513 > 469
10 39.3
1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00 3.20
PFOA [CaF150.° — [C/Fysl 413 > 369
10
49.9
*®
140 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00 3.20
PFOS [CgF7S0,] — [F8O,] 499 > 99
10 73
)
Time
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
Conditions for Flaure 2;
Injection: Diract loop injection MS Parameters
10 pl (500 ng/ml PFDoA)
Mobile phase: [socratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Gas (mbar) = 3.28e-3
(both with 10 mM NH OAc buffer) Collision Energy (eV) = 13
Flow: 300 plimin
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Reagent

LCPFHpA 00005



(AR R:Iie cg

609699

|D: LCPFHpA_00005
. Exp:01/22/21 Prpd: CBW
| PF-n-heptanoic acid

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHpA LOT NUMBER: PFHpAQ116
COMPOUND: Perflucre-n-heptancic acid
STRUCTURE: CAS #: 375-85-9

R F F F F F
N/ N/ N/
R T

VANRVANRVAN o

O=0

MOLECULAR FORMULA: C.HF 0, MOLECULAR WEIGHT: 364.06

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

CHEMICAL PURITY: >98%

LAST TESTED: mmmdywy} 01/22/2016

EXPIRY DATE: ey 01/22/2021

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: _02/02/2016

~ B.G. Chittim 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 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 pracedures should be carried
outin a well- functronmg fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste shoufd
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 techriques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS,

HOMOGENEITY: _
Prior to solution preparatian, crystalline material is tested for homogensity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS 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 homogenaity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our refererice 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: .

4 (X e X, D)) = j:u(y,.xj)2

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maxirnum 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 Jots. 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
tested according to the appropriate ASTM procedures, which are ultimately trageable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Onguoing stability studies of this product have demonstrated 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-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 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 ISO 9001 by SAl Global,

ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

o

AGGCREDITED

SEFERENCE MATZRIAL
PHODUCES

**For additional information or assistance cancerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.weli-labs.com or contact us directly at info@we(l-labs.com™*
1 .
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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 APl M$S

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient

Start: 55% (80:20 MeOH:ACN}) / 45% H,O

(both with 10 mM NH,OAc puffer}

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 pmin

MS Parameters
A

Experiment: Full Scan (225 - 850 amu)

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

Cone Gas Flow (I/hr) = 50

Desolvation Gas Flow (I/hr) = 750
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct Joop injection MS Parameters
10 pl {500 ng/ml PFHpA)
Collision Gas (mbar) = 3.50e-3

Mobile phase: Isocratic 80% (80:20 MeCOH:ACN)/ 20% H,0 Collision Energy (eV) = 11

(bath with 10 mM NH OAc buffer)

Flow:

300 plimin !
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Reagent
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o R8ec Al B T
Sty 1 gy
WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; PFHpA LOT BER: PFHpA0116
COMPOUND; Perfluoro-n-heptanoic acid
STRUCTURE: CAS #: 375-85-9

F. F R F F F Q
N/ N/ \/ |
P N

F/ \F F/ \F F/ \F ”

MOLECULAR FORMULA: CHF O, MOLECULAR WEIGHT: 364.06

CONCENTRATION: B0+2.5 pgffnl SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: immwaaymy) 01/22/2016

EXPIRY DATE: (mmiddiyyyy) 01/22/2021

RECOMME D 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 methyi ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 02/02/2016

~ B.G. Chittim {mmiadyyyyh

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

Formit27, Issued 2004-11-10 PFHpAC11E (1 of 4}
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INTENDED USE:

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

D .
This product should 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 wom at all times. Waste should
be disposed of according to national and raglonal regulations. Safety Data Sheets (SDSs) are available upon request.

TION: ‘
Where possible, all of our products are synthasized 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. lsotopic purities of mass-labelled compounds are also confirmed using

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

HO ENEITY:; .
— — ~Priortosolution préparaftion, crystalline mafenal is {ested for homogenelty using a variety of techniques (as stated above) and lts
solubility in a given diluent is taken into consideration. Duplicate sclutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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 matetlal as

well as the stability and homogeneity of the solutions in the storage containers,

CE i -
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 4 value y and the uncertainty of the independent parameters

X, X,...% on which it depends is:
u (p(x), %X, ) = ]’Zu(%xﬁ')z
I=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 of our products.

All reference standard solutions are traceabie to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, thelr calibration is verified prior to each
weighing using NIST andfor NRC traceable extemal 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 heen established.

ERIOD VALI
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 parformed

on a routine basis,

IMITED RA H
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated

technical and purity specifications,

L A NT:
This product was produced using a Quality Management System registered fo the latest versions of 1ISO 9001 by SAI Glabal,
ISONEC 17025 by the Canadian Association for Laboratory Accraditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

* > CALA AlAR
R . AGCREDITEGD
“ ] 1}:{""{‘.. LN nGrCREHCE " MATCRIL

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

please visit our website at www.well-labs com or contact us directly at info@yweli-labs.com**
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Figure 1: PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditiens for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro AP MS

Chromatoaraphic Conditlons M$ 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} / 46% 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 {I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desoclvation Gas Fiow (Vhr} = 750
Time: 10 min

Flow: 300 pkimin
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Fiqure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions)

22jan2016_PFHpA_002 22-1an-2016 _ 16:45:11
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Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml PFHpA)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isccratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 11
{both with 10 mM NH,OAG buffer)
Flow: 300 plmin
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Reagent
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W P 98C afie B L

/f‘ / ID: LCPFHPS 00009
} / Ex: 14/06720 Prpd: SBC |D: LCPFHpPS_00010

PFHPS at 47.6ug/mL. i g 1106720 PRt SBE ——
o PRHRS 2t 47.6ugiml

WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHpS1115
COMPOUND: Sodium perfluoro-1-heptanesulfonate
STRUCTURE: CAS #: Not available

F\/F F\/F F\/F
e NI W e
/\ /\ /\ /\

S0, Na*

MOLECULAR FORMULA: C,F . SONa MOLECULAR WEIGHT: 472.10
CONCENTRATION; 50.0 £ 2.5 pg/ml {Na salt) SOLVENT{S): Methanol
47.6 = 2.4 pyg/ml (PFHpS anion)
CHEMICAL PURITY: >08%
ST TESTED: (e 11/06/2015
EXPIRY DATE: (mmayyy) 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 ~ 0.1% of L-PFHxS (C F .S0,Na) and ~ 0.2% of L-PFOS (CF

6 13 B 17

SO Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:, Date: 11/09/2015

” 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 products preparad 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 perscnnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-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 reglonal regulations. Safety Data Sheets (SDSs) are available upon request.

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 peint. Isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY; : o e

~= "~ — Priof to soliition preparation, crystalling material is tested for hamogeneity using a varisty of techniques (as stated above) and its
soiubility 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.

UNCE N
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

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

X, X,...X, on which it depends is: _ )
# (Y(x, %50, )) = I’Z”(ysx;)z
. =1

where x Is expressed as a relative standard uncertainty of the indlvidugl 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 maximumi combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

Al H
All reference standard soiutions 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 folerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceabllity to

International interlaboratory studies has also been established.

P ()

' 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 W, NTY:
" At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications,

LITY A NT:

This product was produced using a Quality Management Sysiem registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

’ . .
» CALA ARAR

Acoreis o vl Akt ACFOACHCE MATERIAL
FHOUAILER

a1
[ 3
 §
-

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

please visit our webslte at www.weil-labg,com or contact us directly at i ell-labs.com**
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hrom ra n 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: 50% (80:20 MeOH:ACN) / 50% H_ O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,CAc buffer) Cone Voltage (V) = 60.00
Ramp to 80% organic over 7 min and hoid Cone Gas Flow (l‘hr) =
for 2 min before retumning to initial conditions in 0.5 min. Desolvation Gas Flow (ifhr) = 750
Time: 10 min
Flow: 300 pl/min
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10 pl (500 ng/ml L-PFHpS)

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

FIOV\{: 300 plfmin

Collision Gas (mbar) = 3.31e-3
Collision Energy (eV) = 35

Figure 2: L-PFHpS; LC/MS/MS Data {Selected MRM Transitions)
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LPFHpS1115 500 ng/mi
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Injection: Direct loop injection MS Parameters
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Reagent

LCPFHxA 00004



609702

|0: LCPFHxA_00004
Exp: 1222120 Prpd: CBW

R 4w caw

PF-n-hexanoic acid —
WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxA LOT NUMBER;: PFHxA1215
MPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: . cAs#: 307-24-4°
R, F F F a
Yava
N T o
/N /N /N
F F F F F F
MOLECULAR FORMULA: CHF, 0O, : MOLECULAR WEIGHT: 314.05
CONCENTRATION: 50 + 2.5 ug/mi SOLVENT(S): Methanaol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: mmwanyy 122212015
EXPIRY DATE: iy 12/22/2020

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 12/23/2015

~ B.G. thittim (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 Wellingten Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:;
This product should only be used by qualified personnel familiar with its 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 requast.

SYNTHESIS [ CHARACTERIZATION;
Where possible, all of our products are synthesized using single-praduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystaliography, 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 abave) 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/er SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% R3D. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
welfl 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 (¥}, of a value y and the uncertainty of the independent parameters

X, X,,...X_on which it depends is:
u, (y(l'J > X, )} = »"Z“(y: -‘:,:}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 crystalllne 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 preduct have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Managemenl System registered to the latest versions of ISO doo1 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1228), and ISC GUIDE 34 by ANSI-ASQ :
National Accreditation Board (ANAB; AR-1523).
sV,
:' CALA ACCREDITED

~

—— IR
FRA N . REFENENEE MASIIAL.
FADUEH

*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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Conditiens for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters .
Column: Acquity UPLC BEH Shield RP ‘
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negalive)
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 to 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 (Khr) = 750
Time: 10 min ’
Flow: 30¢ plimin
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Figure 2; PFHxA; 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 PFHxA)
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 pl/min '

Formi#:27, Issued 2004-11-10
Revision#;3, Revisad 2015-03-24 page 305 Of 809

PFHXA1215 (4 of 4)

rev(



Reagent

LCPFHxA 00005



R Zre O(/;'B/H&-

WELLINGTON

LABORATORIES

L i (LD

730551 730552

iD: LGPFHxA_00005 ID: LCPFHxA_DDO08 [P—
Exp: 12/22120 Prpd: SBC = .. , _

PF-n-hexanoic acid ?;;:—iﬁ::::; (:?:?d

DOCUMENTATION

PRODUCT CODE: PFHxA
COMPOUND: Perfluoro-n-hexanoic acid

TURE:

NSNS

F\/\/c\/c\

/\ /\ /\ o

MOLECULAR FORMULA; CHF.0,

LOT NUMBER: PFHxA1215

CAS #; 307-24-4

MOLECULAR WEIGHT: 314.06

CONCENTRATION: 50 £ 2.5 pg/mi ENT(S}): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: immdivyy) 12/22/2015
EXPIRY DATE: irmmidanywy 12/22/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATI|ON:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.2% of Perfluoro-n-pentanoic acid (PFPeA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By:

7=

~ B.G. Chittim

Date: _12/23/2015

(mm/ddiyyyy)

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.

This product should only be used by qualified personnel familiar with its potential hazards and tralned in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures shouid 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.

ESl o1l :
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

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

well as the stabitity 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, 1 (y), of a value y and the uncertainty of the Independent parameters

X5 XX, 0N which it depends is: _
u, (y(xlixﬁ.!“‘xn N= ]‘zu(ys x’_)z
i=]

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

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

T B8 s
All reference standard solutions are traceable to specific crystailine 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 interiaboratory studies has also been established.

Y E H
Ongoing stabllity studles of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY: :

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

L AG NT:
This product was produced using a Quality Management System registered fo the [atest versions of ISO 9001 by SAl Global,
ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

, A
CAL AL
;,“'

A NEFERENCE MATERLAL
PAQULCEN

A
o

**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: PFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Flaure 1:
LC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro mfcro APl MS
hi ition aram
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: 50% (80:20 MeOH:ACN} / 50% H O Capillary Voltage (kKV) = 2.00
(both with 10 mM NH,OAc buifer) Cone Voltage (V) = 15.00
Ramp to 80% 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 (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Format:27, Issuad 2004-11-10 PFHxA1215 (3 of 4)
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Elgure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions).
22dec2015_PFHxA_003 22-Dec-2015 17:11:06 '
PFHxA1215 500 ng/m|
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it : re 2:
injection: Direct loop injection MS Parameters
10 i {500 ng/ml PFHxA)
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 pl/min
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Reagent

LCPFHxDA 00006
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730630 730631

i LCPFHxDA \_00006 ID: LCPFHxDA_000C7

— 1 Prpa:sic — _ ———]
WELLINGTON
ELLING CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PROD CODE: PFHxDA LOT NUMBER: PFHxDA0516
COMPOUND:; Perfluoro-n-hexadecanoic acid
STRUCTURE: CAS #: 67905-19-5
\/ \/ \/ \/ \/ \/ \/ ||
\/\./\/\/\/\/\/\C/C o
H
SN\ VANNANEA AN /\ AN AN
MOLECULAR FORMULA: C.HF, O, MOLECULAR WEIGHT: 814.13
NCENTRATION: 501 2.5 pg/ml SOLYVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY; >98%
LAST TESTED: iy 05/25/2016
EXPIRY DATE: (mmisayyy) 05/25/2021
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
. Contains ~ 0.4% of PFODA,
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _05/27/2016
” B.G. Civittim fmiehors)
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 PFHxDAQ0S16 {1 of 4)
revl
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INTENDE E: ‘
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This cerlifled reference material {CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

D .
This product should only be used by quallfied personne! familiar with its potentiai hazards and trained in the handling of hazardous
chamicals. Due care should be exercised to prevent unnecessary hurnan contact or ingestion. Al procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing shouid be worn at all times. Waste should
be disposed of according to national and regional reguiations. Safety Data Sheets (SDSs) are available upon request.

I .
Where possible, alt of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a cotnbination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY: L
- Priorto solutioh preparation, eristalline materal is tested for homogeneity using a variety of techniques (as stated above) and its
solubllity in a given diluent is taken into consideration. Duplicate solutions of a hew product are prepared from the same crystalline
tot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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 homegeneity of the solutions in the storage containers.

CERTAINTY:

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 paremeters

X, X,,..X, on which it depends is:
u ((x),%50%,)) = "Zu(y,x,.)z
=1

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
reguiarly tested by an external ISQ/IEC 17025 acoredited 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.

D ()

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

IMITED RANTY:

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the Jatest versions of ISO 9001 by SAIl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASG

National Accreditation Board (ANAB; AR-1523).

“ »r - i)
+

<t CALA

E B ?—“f:- s AEFURENCE MATERIAL

ACCREDITEU
-,

**For additional information or assistance concerning this or any cother products from Waeliington Laboratories Inc.,

please visit our website at www.well-labs,.com or contact us directly at inffo@uweil-labs.com**
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Figure 1: PFHxDA; LC/MS Data (TIC and Mass Spectrum)
25may2016_PFHxDA_001 25-May-2016  16:22:02
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iti r Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro AP! MS
hr: MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 70% (80:20 MeCH:ACN) / 30% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 95% organic over 6 min and hold for 2.5 min Cone Gas Flow (l/hr} = 60
before returning to initial conditions in 0.5 min. Desoclvation Gas Flow {(I/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2; PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
25may2016_PFHxDA_003 25-May-2016  17:02:09 ‘
PFHxDA0516 500 ng/mi
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100 PFPeDA [C15F290,1" — (Cq4F gl 763> g:g
A
, .
1.40 ’ 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
100 PFTeDA [C14F 270" — [CyaFppl” 73> ggg
&
0 : .
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)
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3290
®
. \ Time
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Injection: Direct loop injection MS Paramsters
10 il {500 ng/ml PFHxDA)
, Collision Gas (mbar) = 3.66e-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 p¥min
PFHXDADS1S (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

br-PFHXx

Potassium Perfluorohexanesutfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFHxSK
LOT NUMBER: brPFHxSK0615
CONCENTRATION: 50.0 + 2.5 pg/mi (total potassium salt)
45.5 + 2.3 pg/mi (total PFHxS anion)

LVE : Methanol

TE PREPARED: mmedyyy 06/29/2015
LAST TESTED: (nmdvwy 07/03/2015

Y DATE: mmueivyy 07/03/2020
ECOMMENDED ST GE: Store ampouie in a cool, dark place

DE TION:

The chemical purity has been determined to be >98% perfluorohexanesulfonate linear and branched Isomers.
The fult name, structure and percent composition for each of the identified isomeric components are given in

Table A.

D M 1ON T,

Table A: Isomeric Components and Percent Composition by *F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2; LC/MS Data

Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:;

. See page 2 for further details.
. Contains ~ 0.5% of perfluore-1-pentanesulfonate and ~ 0.2% of perfluoro-1-octanesulfonate.

. CAS#: 3871-99-6 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

Formik: 13, Issued 2004-11-10 brPFHxSKOB1E {1 of 6)
revd

Revisiordt:3, Revised 2015-03-24 Page 317 of 809



INTENDED USE:

The products prepared by Wellington Laboratcries 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 speclfic chemical compounds it contains.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Dug care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a weli-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.

| |
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 meiting point. Isctopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/ocr LC/MS/MS,

'HOMOGENEITY: _

Prior to solution preparation, crystaliine material is tested for homogenesity using a variety of techniques (as stated above) and its
solubillty in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/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 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.

RT, :
The maximum combined reiative standard uncertainty of our reference standard solutions Is calculated using the following

equation:
The combined relative standard uncertginty, v {y), of a value y and the uncertainty of the independent paramsters

X,; X,...X, ON which it depends is:
u, (Y%, ¥y e, )) = JZﬂ(y, x )
il

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

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 15% (calculated with a
coverage factor of 2 and a level of confidence of 95%} is stated on the Certificate of Analysis for all of our products.

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 ptlor to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has besn
testad according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international intertaboratory studies has also been established.

A E VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, untii the specified explry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

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

technical and purity specifications.

A M E
This product was produced using a Quality Management System registered to the latest versions of ISO 2001 by SAl Global,

ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and iSO GUIDE 34 by ANSI-ASQ
Nationat Accreditation Board (ANAB; AR-1523).
* fan
:' Q' CALA MEDITED
Cr T

~ e s
A e Al W bhaE Mnl&wﬁ“&
**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 inf \l-labs -
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Table A: br-PFHxSK; Isomeric Compoanents and Percent Composition (by “F-NMR)*
Percent
Iscmer Name Structure Composition
by F-NMR
1 | Potassium perfluoro-1-hexanesulfonate CF3CF,CF,CF,CF,CF,80,K* 81.1
CF,CF,CF,CF,CF,50,K*
2 | Potassium 1-triflucromethylperflucropentanesuifonate* yama 2(|:F2 3 2.8
3
CF,CF,CF,CF,CF,S0,K*
3 Potassium 2-trifluocromethylperfluoropentanesulfonate 72 2<|:F2 273 14
3
CF,CF,CF,CF,CF,S0,K*
4 | Potassium 3-trifluoromethylperfluoropentanesulfonate ¥2 & F2 227 5.0
3
CF,CF,CF,CF,CF,S0O,K*
5 | Potassium 4-trifluoromethylperfluoropentanesulfonate 3 L F2 e 8.9
3
fFs
6 Potassium 3,3-di{trifluoromethyl)perfluorobutanesulfonate CFSCIJCcmFZSOS'K* 0.2
CF,
7 Other Unidentified Isomers 0.5
|

*#

Percent of total perfluorohexanesulfonate isomers only.

Systematic Name: Potassium perfluorohexane-2-sulfonate.

Certified By: ’%:_.

” B.G. Chittim
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Figure 1: br-PFHxSK; LC/MS Data (TIC and Mass Spectrum)

03july2015_brPFHXSK_001 03-Jul-2015  10:20:32
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100- 399 1.9466
3.9]
400
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1é0 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

c 0 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 ¢¥m, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 20% (B0:20 MeOH.ACN) / 80% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow (I/hr) = 60
90% organic over 3 min and hold for 1.5 min Desalvation Gas Flow (I/hr} = 750
before retuming to initial conditions in 0.5 min.
Time; 20 min
Flow: 300 yl/min
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Figure 2: br-PFHxSK; LC/MS Data

iﬁ3july201 5 _brPFHxSK_002 03-Jui-2015 10:41:29

ibrPFHxSI*(0615 25 ug/mi SIR of 6 Channels ES-

' 100- Linear Perfluorohexanesulfonate 3908.9
4.29e6

Perfluorc{dimathylbutane)
sulfonates

Perfluoro{methylpentane)

sulfonates
LSRN AL AL L W A L B L B L B B L B R R S RN SRR R R ey Time
12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00
nditicn Figure 2:
LC; Waters Acqulty Ultra Performance LC
MS; Micromass Quattro micro APl MS
Chr hi jtion MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: SIR (6 channels)
Mobile phase: Gradient Source: Electrospray {(negative)
Start: 20% (80:20 MeOH:ACN) / 80% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow {lI/hr) = 60
90% organic over 3 min and held for 1.5 min Desolvation Gas Flow (I/hr} = 750
before returning to initial conditions in 0.5 min.
Time: 20 min
Flow: 300 plimin
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Figure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions)

03july2015_brPFHXSK_003 03-Jul-2015  11:18:50
brPFHxSK0615 500 ng/mi
9 PFHxS [CeF12S0;F — [FSO,I 399 > 99
10 1.22e4
260 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4,20 4.40
80, — [FSO,)
10 PFPeS [CsF11504] [FSO4) 349 > 09
39.0
®
260 280 3.00  3.20 340 360  3.80 4.00 4.20 440
" PFOS [C4F17S805" — [FSO,I" 499 > 99
60.6
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFHpS [CF580," — [FSO;I 449> 99
10
42.8
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4,40
” PFOA [CgF 150, — [C;Fy5l" 413> 369
44.9
®
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFHxSi [CeF (350, — [CeFyal 383> 319
10
54.9
2.60 2.80 3.00 3.20 3.40 360 3.80 4.00 420 4.40
PFHxA [CeF1105)" — ICsFqqI° 313 > 269
10
58.1
Time
2.60 2.80 _3.00 3.20 3.40 3.60 380  4.00 4.20 4.40
Conditions for Figure 3:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml br-PFHxSK)
Collision Gas {mbar) = 3.54e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
(both with 10 mM NH,0AG buffer)
Flow: 300 pimin
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Reagent
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ID: LCPFNA_0DOOS
Exp: 1072320 Prpa; CBW
— PF-n-nonanoic acid

1]

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFNA LOT NUMBER: PFNA1015
COMPOUND: Perf_luoro-n-nonanoic acid
STRUCTURE: ' CAS #: 375-95-1

F, F R F F F F F 0
N/ N/ N/ N/
D S N T

VANVANRVANRVAN o

F

MOLECULAR FORMULA: CHF 0O, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Methano!
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmwuvyy) 10/23/2015

EXPIRY DATE: imiadyny) 10/23/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

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

. Contains ~ 0.1% of perfluoro-n-octanocic acid (PFOA) and < 0.1% of perfluoro-n-heptanoic acid
(PFHpA).

A
P

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: f%:_, Date: 10/30/2015

“B.G. Shittim mmiadyyyy)

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 laboratary use ondy. 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 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. Safety Data Sheats (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. Isotopjc purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor 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 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, LG/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 Jots 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 ()}, of a value y and_the uncertainty of the independent parameters

u (v(x),x,,.%,)) = Zu(y,..rj)z
=]

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

X, XX 00 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 ievel of confidence of 5%} 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 valumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
internaticnal interlaboratory studies has alse been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stabflity 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 ta conform to the stated
technical and purity specifications.

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

o1

S CALA

L

ACECREDITEDR

PEFCRENCE MATERIAL
PRODLCER

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

Column: Acquity UPLC BEH Shield RP

1.7 pm, 2.1 x 100 mm

Mobhile 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 retuming to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 ylfmin

Experiment: Full Scan (225 - 850 amu)

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

Cone Gas Flow {I/hr) = 50
Desolvation Gas Flow (I/hr) = 750
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PENA; LC/MS/MS Data (Selected MRM Transitions)

Eigure 2:
230ct2015,_PFNA_D03 23-0ct-2015  14:22:20
PFNA1015 500 ng/mi ‘
100~ PENA [CoF 70,1 — [C4Fy T 463 > 419
] 1.63e5
] ‘
O LELELEL TrF 1 1 | LA L] I T 1 71 I—'_rl T l T T 1T r 1 1T Tl L] | 1 1T ‘ T 1T 1 T |' L L ‘ T I L I‘Y_'_rk | T 1 ‘
4.00 4.20 4.40 4.60 4,80 5.00 5.20 5.40 560
100+ PFOA [CgF 1500 — [C;Fysl 413 > 369
] 238
-
LA B I LR I 17T I_rl T 1T I T 1 1 1 l L L I T I T I T 1 17T | LU ! T 1rr '_Y_| TT rl T 1 1 ‘ LERLLE l LA [ L I T T 1 1 ]
4.00 420 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100 PFHpA [C7F13051" — [CgFy,) 363 > 319
] 121
s
LI e | T 1T ‘ T 1 1T I LI L IT 17T I T r—r| T 1 1 1 I T 17T I T I L L ‘ T \l' ITI T T ] T 1 1 7 T 1 1 ITl T T ‘ T 1 1 7 |
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
) 149
]
O LRI Flﬁ_ﬁr l L R I | LR ‘ T 1T 11 " rTrrt I T T 5T ' T 1T 1 1 I T T 1T ' LELEL ‘l—‘"_rl T [ T T 171 ‘ T 1711 [ T ‘ LI rl_ﬁl. T ‘
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100 PFOS [CoF,,S0,1 — [FSO,T 499 >1s1;$
]
e T e T T e T T T T T e ) 1ie
4.00 4.20 4.40 4.50 4.80 5.00 5.20 5.40 5.60

Injection:

Flow:

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

Conditions for Figure 2;

Direct loap injection ME Parameters

10 pl {500 ng/ml PFNA) :

Collision Gas (mbar) = 3.28e-3
Collision Energy {eV} = 11
{both with 10 mM NH OAc buffer) :

300 plimin
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Reagent
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ID: LCPFNA_00006 IC: LCPFNA_00007

* ?&a A2l LD [T
= ' . 0 Cf 'é g 1023720 Ppd: SBC = ::is:jaopm:ssc
WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFNA LOT NUMBER: PFNA1015
COMPQUND: Perfluoro-n-nonanoic acid
STRUCTURE: CAS #: 375-95-1

F FE F F F F F a
N/ N/ N/ N/ |
OO O o OO

NN N

MOLECULAR FORMULA: C,HF .0, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanal
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmwadywy) 10/23/2015

EXPIRY DATE: (mmwddyyy) 10/23/2020

RECOMMENDED STORAGE: Store ampouie 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.
Contalns ~ 0.1% of perfluoro-n-octanoic acid (PFOA) and < 0.1% of perfluoro-n-heptanoic acid
(PFHpA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/30/2015

” B.G. Chittim (i)

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

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 bs carried
out in a well-functioning fume hood and suitable gloves, eye protaction, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are avaitable 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 meiting point, Isctopic purities of mass-labelled compounds are alsc confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

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

welf as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combired 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:
4, (Y05, % 00X, ) = 1/Zu(y,x,)’
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 preducts.

LI
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISOAIEC 17025 accredited callbration 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.

R " ()
Ongoing stabiiity studiés of this product have demonstrated stability in its composition and concentration, until the specified expiry

date, in the unopaned ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis. :

LIMITED h )
At the time of shipment, alf products are warranted to be free of defects in material and workmanship and to canform to the stated

technical and purity speciﬁda_tions.

QUALITY MANAGEMENT.

This product was produced using a Quality Management System registered to the latest versions of (SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 24 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523).

1 .‘- [P o
: . C A L A :e’:n%
A e ing
AR Nohe A umm;uu

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

please visit our website at www.well-laps.com or contact us directly at info@well-labs com**
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Figure 1: PFNA; LC/MS Data {TIC and Mass Spectrumy)
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0- e Time
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100+ 463 1.57e6
1
B
419 464
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ndition Fi
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographlc Condltions M§ Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
‘Mobile phase: Gradient Seource: Elecirospray (hegative)
i 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 2 min Cone Gas Flow (V/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop Injection MS Parameters
10 ! (500 ng/ml PENA)
) Coilision 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 buifer)
Flow: 300 pl/min
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Reagent

LCPFOA 00006



K-F/6/16cs0  wmmmn

671577
T3 LCPFOA_00008

1405720 Prpd: CBW
PE--octanoic acid ===

WELLINGTOIM  cerRTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFOA LOT NUMBER: PFOA1115
MP D: Perfluoro-n-octanoic acid
STRUCTURE: CAS #: 335-67-1
F F F F F F o
- \/ / N/ |
A NP W et e N

MOLECULAR FORMULA: C,HF 0, MOLECULAR WEIGHT: 414.07

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

CHEMICAL PURITY: >98%

LAST TESTED; immeayyy) 11/06/2015

EXPIRY DATE: (mctyym 11/06/2020

RE MENDED STORAGE: Store ampoule in a cool, dark place

D ENTATI 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: _11/11/2015

~ B.G. Chittim (mimdcyyyy)

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

| ZAT
Where possible, all of our products are synthesized using single-product unamblguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVMS/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 préparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into conslderation. Duplicate solutions of 2 new product are prepared from the same crystalline
lot and, after the addition of an appropriate interna! 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 {o older lots In the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions In the storage containers,

NCERTAINTY:

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

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

Xy XynX 0N which it depends is:
ACCENES) =1f2u(y,x,)’
i=l

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

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

TRACEABILITY:

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

international interlaboratory studies has also been established.

E ATE LIDITY:
Ongoing stability studies of this product have demonstrated stability in its compoesition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in congentration of the listed anaiyte(s) is pedormed

on a routine basis.

ITED H

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

UALITY MAN NT:
This product was produced using a Quality Management System registered to the latest versions of ISO 2001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Ihe. (CALA; A 1226), and [SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
A

> CA L -
+ ¥ 2 -
. ACCHREDITER
-~ + M g}
LI X\ FERPES J REFERENCE MATENAL
PAGLLCER

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

please visit our website at www.well-labs.com or contact us directly at | I-labs.com**
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Figure 1:

PrUA; LU/NMS Data (1IC and NMass Spectrumy)
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Conditiens for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
MS Parameters
Column: Acguity UPLC BEH Shield RP,,
1.7 um, 2.1 x 10¢ mm Experiment: Full Scan (225 - 850 amu}
Mobile phase; Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN)/ 50% H.O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Rarmp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr} = 100
2 min before returning to initial conditions in 0.5 min. Deasolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plimin
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Figure 2; PFOA; LC/MS/MS Data (Selected MRM Transitions)
06nov2015_PFOA_003 . 06-Nov-2015 17:20:48
PFOA1115 500 ng/ml
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Conditlons for Figure 2:
Injection: Direct loop Injection MS Parameters
10 pl (500 ng/ml PFOA)
Collision Gas (mbar) = 3.17e-3
Mabile phase: Isocratic 80% (80:20 MeQH.ACN) / 20% H,0 Collision Energy {eV) = 10
' {both with 10 mM NH,OAc buffer)
Flow: 300 ulimin
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Reagent
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605234

D LCPFODA_0000%
Exp. 01/30/20 Prpd: CBW
PEODA stock SUUQImL —

N Ree. 3f2afle e/

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFODA LOT NUMBER: PFODAQ115
COMPOUND: Perflupro-n-octadecanocic acid
STRUCTURE: CAS #: 16517-11-6

F F F F F o]
F VNN NNV NV
o e e e O o O e T e T TN O
OH
/\\/\/\/\/\/\/
F F F F F
MOLECULAR FORMULA: C HF, 0O, MOLECULAR WEIGHT; 914.14
CONCENTRATION: 50 % 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)