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Definitions/Glossary

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Qualifiers

LCMS

Qualifier Qualifier Description

M Manual integrated compound.

E Result exceeded calibration range.

D The reported value is from a dilution.

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

U Undetected at the Limit of Detection.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

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

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC 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: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Job ID: 320-26263-1

Laboratory: TestAmerica Sacramento

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.
Project: Meridian 10006-7-105420 JM01 Navy Clean

Report Number: 320-26263-1

Revision - March 27, 2017
Revision created to include PFBS in the method 537 Mod analyte list.

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 03/02/2017; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 2.7 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 concentration of one or more analytes associated with the following samples exceeded the instrument calibration range:
MEAFF-WWTP-MW01-0317 (320-26263-1) and MEAFF-PWMA-MW01-0317 (320-26263-2). These analytes have been qualified; however,

TestAmerica Sacramento
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Job ID: 320-26263-1 (Continued)
Laboratory: TestAmerica Sacramento (Continued)

the peaks did not saturate the instrument detector. Historical data indicate that for the isotope dilution method, dilution and re-analysis will
not produce significantly different results from those reported above the calibration range.

Samples MEAFF-WWTP-MWO01-0317 (320-26263-1)[5X], MEAFF-PWMA-MWO01-0317 (320-26263-2)[10X] and MEAFF-PWMA-MW01-0317
(320-26263-2)[25X] required dilution prior to analysis due to matrix and/or elevated analyte levels. The reporting limits have been adjusted
accordingly.

The concentration of Perfluorooctanoic acid (PFOA) exceeded the instrument calibration range in the following sample:
MEAFF-PWMA-MWO01-0317 (320-26263-2). This analyte has been qualified; however, the peak did not saturate the instrument detector.
Historical data indicate that for the isotope dilution method, dilution and re-analysis will not produce significantly different results from
those reported above the calibration range.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 320-153501.

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

TestAmerica Sacramento
3/2
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Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Detection Summary

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317

Lab Sample ID: 320-26263-1

| DL2

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 260 M 24 0.72 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 370 ME 3.8 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 25 M 24 0.88 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) - DL 270 DM 12 3.6 ng/L 5 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) - 380 DM 19 6.1 ng/L 5 537 (Modified)  Total/NA
DL
Perfluorobutanesulfonic acid (PFBS) - 18 DM 12 4.4 ng/lL 5 537 (Modified)  Total/NA

| DL

Client Sample ID: MEAFF-PWMA-MW01-0317 Lab Sample ID: 320-26263-2
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 2500 ME 23 0.69 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 1300 ME 3.7 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 650 ME 23 0.84 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) - DL 4400 DME 23 6.9 ng/L 10 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1600 DM 37 12 ng/L 10 537 (Modified) Total/NA
DL
Perfluorobutanesulfonic acid (PFBS) - 830 D 23 8.4 ng/L 10 537 (Modified)  Total/NA
DL
Perfluorooctanoic acid (PFOA) - DL2 4500 DM 57 17 ng/L 25 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1500 DM 92 29 ng/lL 25 537 (Modified)  Total/NA
DL2
Perfluorobutanesulfonic acid (PFBS) - 730 D 57 21 ng/lL 25 537 (Modified)  Total/NA

Lab Sample ID: 320-26263-3

Client Sample ID: MEAFF-Unknown22-MW01-0317

Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 9.0 M 23 0.69 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 20 JM 3.7 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 3.7 23 0.85 ng/L 1 537 (Modified)  Total/NA
Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 81 M 23 0.69 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 12 JM 3.7 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 3.6 23 0.85 ng/L 1 537 (Modified)  Total/NA

This Detection Summary does not include radiochemical test results.
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317
Date Collected: 03/01/17 12:40
Date Received: 03/02/17 10:15

Lab Sample ID: 320-26263-1
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 260 M 24 0.72 ng/L ~ 03/06/17 16:19 03/10/17 22:52 1
Perfluorooctanesulfonic acid 370 ME 3.8 1.2 ng/L 03/06/17 16:19 03/10/17 22:52 1
(PFOS)
Perfluorobutanesulfonic acid 25 M 2.4 0.88 ng/L 03/06/17 16:19 03/10/17 22:52 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 85 25-150 03/06/17 16:19 03/10/17 22:52 1
13C4 PFOS 107 25-150 03/06/17 16:19 03/10/17 22:52 1
1802 PFHxS 110 25-150 03/06/17 16:19 03/10/17 22:52 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 270 DM 12 3.6 ng/L ~ 03/06/17 16:19 03/13/17 17:16 5
Perfluorooctanesulfonic acid 380 DM 19 6.1 ng/L 03/06/17 16:19 03/13/17 17:16 5
(PFOS)
Perfluorobutanesulfonic acid 18 DM 12 4.4 ng/lL 03/06/17 16:19 03/13/17 17:16 5
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 81 25-150 03/06/17 16:19 03/13/17 17:16 5
13C4 PFOS 98 25.150 03/06/17 16:19 03/13/17 17:16 5
1802 PFHxS 116 25-150 03/06/17 16:19 03/13/17 17:16 5
Client Sample ID: MEAFF-PWMA-MW01-0317 Lab Sample ID: 320-26263-2
Date Collected: 03/01/17 14:00 Matrix: Water
Date Received: 03/02/17 10:15
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 2500 ME 2.3 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:00 1
Perfluorooctanesulfonic acid 1300 ME 3.7 1.2 ng/lL 03/06/17 16:19 03/10/17 23:00 1
(PFOS)
Perfluorobutanesulfonic acid 650 ME 2.3 0.84 ng/L 03/06/17 16:19 03/10/17 23:00 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 48 25-150 03/06/17 16:19 03/10/17 23:00 1
13C4 PFOS 99 25-150 03/06/17 16:19 03/10/17 23:00 1
1802 PFHxS 46 25-150 03/06/17 16:19 03/10/17 23:00 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 4400 DME 23 6.9 ng/L ~ 03/06/17 16:19 03/13/17 17:23 10
Perfluorooctanesulfonic acid 1600 DM 37 12 ng/L 03/06/17 16:19 03/13/17 17:23 10
(PFOS)
Perfluorobutanesulfonic acid 830 D 23 8.4 ng/L 03/06/17 16:19 03/13/17 17:23 10
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 83 25.150 03/06/17 16:19 03/13/17 17:23 10
13C4 PFOS 112 25.150 03/06/17 16:19 03/13/17 17:23 10
1802 PFHxS 97 25.150 03/06/17 16:19 03/13/17 17:23 10
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-PWMA-MW01-0317
Date Collected: 03/01/17 14:00
Date Received: 03/02/17 10:15

Lab Sample ID: 320-26263-2
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL2

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 4500 DM 57 17 ng/L ~ 03/06/17 16:19 03/14/17 15:13 25

Perfluorooctanesulfonic acid 1500 DM 92 29 ng/L 03/06/17 16:19 03/14/17 15:13 25

(PFOS)

Perfluorobutanesulfonic acid 730 D 57 21 ng/lL 03/06/17 16:19 03/14/17 15:13 25

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 108 25-150 03/06/17 16:19 03/14/17 15:13 25

13C4 PFOS 112 25-150 03/06/17 16:19 03/14/17 15:13 25

1802 PFHxS 108 25-150 03/06/17 16:19 03/14/17 15:13 25
Client Sample ID: MEAFF-Unknown22-MW01-0317 Lab Sample ID: 320-26263-3
Date Collected: 03/01/17 15:05 Matrix: Water
Date Received: 03/02/17 10:15

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 9.0 M 2.3 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:07 1

Perfluorooctanesulfonic acid 20 JM 3.7 1.2 ng/lL 03/06/17 16:19 03/10/17 23:07 1

(PFOS)

Perfluorobutanesulfonic acid 3.7 2.3 0.85 ng/L 03/06/17 16:19 03/10/17 23:07 1

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 87 25-150 03/06/17 16:19 03/10/17 23:07 1

13C4 PFOS 118 25-150 03/06/17 16:19 03/10/17 23:07 1

1802 PFHxS 125 25-150 03/06/17 16:19 03/10/17 23:07 1
Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Date Collected: 03/01/17 00:00 Matrix: Water
Date Received: 03/02/17 10:15

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 81 M 2.3 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:15 1

Perfluorooctanesulfonic acid 1.2 JM 3.7 1.2 ng/lL 03/06/17 16:19 03/10/17 23:15 1

(PFOS)

Perfluorobutanesulfonic acid 3.6 23 0.85 ng/L 03/06/17 16:19 03/10/17 23:15 1

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 83 25-150 03/06/17 16:19 03/10/17 23:15 1

13C4 PFOS 134 25-150 03/06/17 16:19 03/10/17 23:15 1

1802 PFHxS 137 25-150 03/06/17 16:19 03/10/17 23:15 1
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Isotope Dilution Summary

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Method: 537 (Modified) - Perfluorinated Hydrocarbons
Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C4 PFO/ 3C4 PFO! 802 PFHx

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150)
320-26263-1 MEAFF-WWTP-MW01-0317 85 107 110
320-26263-1 - DL MEAFF-WWTP-MW01-0317 81 98 116
320-26263-2 MEAFF-PWMA-MWO01-0317 48 99 46
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 83 112 97
320-26263-2 - DL2 MEAFF-PWMA-MW01-0317 108 112 108
320-26263-3 MEAFF-Unknown22-MWQ01-031 87 118 125
7
320-26263-4 MEAFF-FD04-030117 83 134 137
LCS 320-153501/2-A Lab Control Sample 148 132 137
LCSD 320-153501/3-A Lab Control Sample Dup 140 123 128
MB 320-153501/1-A Method Blank 130 116 124

Surrogate Legend

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

TestAmerica Sacramento
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Client: CH2M Hill, Inc.

QC Sample Results

Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Lab Sample ID: MB 320-153501/1-A
Matrix: Water
Analysis Batch: 154459

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 153501

1802 PFHxS

Page 10 of 17

MB MB
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 20 UM 25 0.75 ng/L ~ 03/06/17 16:19 03/10/17 22:30 1
Perfluorooctanesulfonic acid (PFOS) 30 UM 4.0 1.3 ng/L 03/06/17 16:19 03/10/17 22:30 1
Perfluorobutanesulfonic acid (PFBS) 20 U 25 0.92 ng/L 03/06/17 16:19 03/10/17 22:30 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 130 25-150 03/06/17 16:19 03/10/17 22:30 1
13C4 PFOS 116 25-150 03/06/17 16:19 03/10/17 22:30 1
1802 PFHxS 124 25-150 03/06/17 16:19 03/10/17 22:30 1
Lab Sample ID: LCS 320-153501/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 154459 Prep Batch: 153501
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorooctanoic acid (PFOA) 40.0 39.9 ng/L a 100 60-140
Perfluorooctanesulfonic acid 37.1 378 M ng/L 102 60-140
(PFOS)
Perfluorobutanesulfonic acid 35.4 40.0 ng/L 113 50-150
(PFBS)

LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 148 25.150
13C4 PFOS 132 25.150
1802 PFHxS 137 25.150
Lab Sample ID: LCSD 320-153501/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 154459 Prep Batch: 153501

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanoic acid (PFOA) 40.0 39.6 ng/L B 99 60 - 140 1 30
Perfluorooctanesulfonic acid 371 394 M ng/L 106 60 - 140 4 30
(PFOS)
Perfluorobutanesulfonic acid 354 41.6 ng/L 118 50-150 4 30
(PFBS)
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 140 25.150
13C4 PFOS 123 25.150

128 25.150

TestAmerica Sacramento
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Client: CH2M Hill, Inc.

QC Association Summary

Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

LCMS
Prep Batch: 153501
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 MEAFF-WWTP-MWO01-0317 Total/NA Water 3535
320-26263-1 - DL MEAFF-WWTP-MWO01-0317 Total/NA Water 3535
320-26263-2 - DL2 MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-2 MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-3 MEAFF-Unknown22-MWQ01-0317 Total/NA Water 3535
320-26263-4 MEAFF-FD04-030117 Total/NA Water 3535
MB 320-153501/1-A Method Blank Total/NA Water 3535
LCS 320-153501/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-153501/3-A Lab Control Sample Dup Total/NA Water 3535
Analysis Batch: 154459
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 MEAFF-WWTP-MWO01-0317 Total/NA Water 537 (Modified) 153501
320-26263-2 MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501
320-26263-3 MEAFF-Unknown22-MWQ1-0317 Total/NA Water 537 (Modified) 153501
320-26263-4 MEAFF-FD04-030117 Total/NA Water 537 (Modified) 153501
MB 320-153501/1-A Method Blank Total/NA Water 537 (Modified) 153501
LCS 320-153501/2-A Lab Control Sample Total/NA Water 537 (Modified) 153501
LCSD 320-153501/3-A Lab Control Sample Dup Total/NA Water 537 (Modified) 153501
Analysis Batch: 154808
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 - DL MEAFF-WWTP-MWO01-0317 Total/NA Water 537 (Modified) 153501
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501
Analysis Batch: 155009
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501

320-26263-2 - DL2
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Lab Chronicle
Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317
Date Collected: 03/01/17 12:40

Lab Sample ID: 320-26263-1
Matrix: Water

Date Received: 03/02/17 10:15

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 261.2 mL 0.5mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 22:52 TCA1 TAL SAC
Total/NA Prep 3535 DL 261.2 mL 0.5 mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL 5 154808 03/13/17 17:16 CBW TAL SAC
Client Sample ID: MEAFF-PWMA-MW01-0317 Lab Sample ID: 320-26263-2
Date Collected: 03/01/17 14:00 Matrix: Water
Date Received: 03/02/17 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 272.2 mL 0.5mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:00 TC1 TAL SAC
Total/NA Prep 3535 DL 272.2 mL 0.5 mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL 10 154808 03/13/17 17:23 CBW TAL SAC
Total/NA Prep 3535 DL2 272.2 mL 0.5 mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL2 25 155009 03/14/17 15:13 CBW TAL SAC
Client Sample ID: MEAFF-Unknown22-MW01-0317 Lab Sample ID: 320-26263-3
Date Collected: 03/01/17 15:05 Matrix: Water
Date Received: 03/02/17 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 269.1 mL 0.5mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:07 TC1 TAL SAC
Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Date Collected: 03/01/17 00:00 Matrix: Water
Date Received: 03/02/17 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 270.9 mL 0.5 mL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:15 TC1 TAL SAC

Laboratory References:
TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Client: CH2M Hill, Inc.

Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Certification Summary

TestAmerica Job ID: 320-26263-1

Laboratory: TestAmerica Sacramento

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
Alaska (UST) State Program 10 UST-055 12-18-17
Arizona State Program 9 AZ0708 08-11-17
Arkansas DEQ State Program 6 88-0691 06-17-17
California State Program 9 2897 01-31-18
Colorado State Program 8 CA00044 08-31-17
Connecticut State Program 1 PH-0691 06-30-17
Florida NELAP 4 E87570 06-30-17
Hawaii State Program 9 N/A 01-29-18
lllinois NELAP 5 200060 03-17-18
Kansas NELAP 7 E-10375 10-31-17
L-A-B DoD ELAP L2468 01-20-18
Louisiana NELAP 6 30612 06-30-17
Maine State Program 1 CA0004 04-18-18
Michigan State Program 5 9947 01-31-18
Nevada State Program 9 CA00044 07-31-17
New Jersey NELAP 2 CA005 06-30-17
New York NELAP 2 11666 04-01-17 *
Oregon NELAP 10 4040 01-28-18
Pennsylvania NELAP 3 68-01272 03-31-17 *
Texas NELAP 6 T104704399 07-31-17
US Fish & Wildlife Federal LE148388-0 10-31-17
USDA Federal P330-11-00436 12-30-17
USEPA UCMR Federal 1 CA00044 11-06-18
Utah NELAP 8 CA00044 02-28-18
Virginia NELAP 3 460278 03-14-18
Washington State Program 10 C581 05-05-17
West Virginia (DW) State Program 3 9930C 12-31-17
Wyoming State Program 8 8TMS-L 01-29-17 *

* Certification renewal pending - certification considered valid.

TestAmerica Sacramento
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Method Summary

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1

Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Method Method Description

Protocol Laboratory

537 (Modified) Perfluorinated Hydrocarbons

Protocol References:
EPA = US Environmental Protection Agency

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

Page 14 of 17
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Sample Summary

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Lab Sample ID Client Sample ID Matrix Collected Received

320-26263-1 MEAFF-WWTP-MWO01-0317 Water 03/01/17 12:40 03/02/17 10:15
320-26263-2 MEAFF-PWMA-MWO01-0317 Water 03/01/17 14:00 03/02/17 10:15
320-26263-3 MEAFF-Unknown22-MW01-0317 Water 03/01/17 15:05 03/02/17 10:15
320-26263-4 MEAFF-FD04-030117 Water 03/01/17 00:00 03/02/17 10:15

TestAmerica Sacramento
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 320-26263-1

Login Number: 26263 List Source: TestAmerica Sacramento
List Number: 1
Creator: Nelson, Kym D

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A

There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 320-26263-1
Job Description: Meridian 10006-7-105420 JMO1 Navy Clean

For:

CH2M Hill, Inc.
2411 Dulles Corner Park
Suite 500
Herndon, VA 20171

Attention: Mr. Michael Zamboni

Approved for release.

Jill Kellmann

Manager of Project Management
3/27/2017 5:13 PM

qu

Jill Kellmann, Manager of Project Management
880 Riverside Parkway, West Sacramento, CA, 95605
(916)374-4402
jill.kellmann@testamericainc.com
03/27/2017
Revision: 1

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

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Qualifiers

LCMS

Qualifier Qualifier Description

M Manual integrated compound.

E Result exceeded calibration range.

D The reported value is from a dilution.

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

u Undetected at the Limit of Detection.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

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

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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CASE NARRATIVE
Client: CH2M Hill, Inc.
Project: Meridian 10006-7-105420 JM01 Navy Clean

Report Number: 320-26263-1

Revision - March 27, 2017
Revision created to include PFBS in the method 537 Mod analyte list.

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 03/02/2017; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 2.7 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 concentration of one or more analytes associated with the following samples exceeded the instrument calibration range:
MEAFF-WWTP-MWO01-0317 (320-26263-1) and MEAFF-PWMA-MWO01-0317 (320-26263-2). These analytes have been qualified;
however, the peaks did not saturate the instrument detector. Historical data indicate that for the isotope dilution method, dilution and
re-analysis will not produce significantly different results from those reported above the calibration range.

Samples MEAFF-WWTP-MWO01-0317 (320-26263-1)[5X], MEAFF-PWMA-MW01-0317 (320-26263-2)[10X] and
MEAFF-PWMA-MWO01-0317 (320-26263-2)[25X] required dilution prior to analysis due to matrix and/or elevated analyte levels. The
reporting limits have been adjusted accordingly.

The concentration of Perfluorooctanoic acid (PFOA) exceeded the instrument calibration range in the following sample:
MEAFF-PWMA-MWO01-0317 (320-26263-2). This analyte has been qualified; however, the peak did not saturate the instrument detector.
Historical data indicate that for the isotope dilution method, dilution and re-analysis will not produce significantly different results from
those reported above the calibration range.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 320-153501.

Page 5 of 577 03/27/2017



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

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Client Sample ID: MEAFF-WWTP-MW01-0317 Lab Sample ID: 320-26263-1
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 260 M 24 0.72 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 370 ME 3.8 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 25 M 24 0.88 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) - DL 270 DM 12 3.6 ng/L 5 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) - 380 DM 19 6.1 ng/L 5 537 (Modified)  Total/NA
DL
Perfluorobutanesulfonic acid (PFBS) - 18 DM 12 4.4 ng/lL 5 537 (Modified)  Total/NA

DL

Client Sample ID: MEAFF-PWMA-MW01-0317 Lab Sample ID: 320-26263-2
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 2500 ME 2.3 0.69 ng/L 1 537 (Modified) Total/NA
Perfluorooctanesulfonic acid (PFOS) 1300 ME 3.7 1.2 ng/L 1 537 (Modified) Total/NA
Perfluorobutanesulfonic acid (PFBS) 650 ME 2.3 0.84 ng/L 1 537 (Modified) Total/NA
Perfluorooctanoic acid (PFOA) - DL 4400 DME 23 6.9 ng/L 10 537 (Modified) Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1600 DM 37 12 ng/L 10 537 (Modified)  Total/NA
DL
Perfluorobutanesulfonic acid (PFBS) - 830 D 23 8.4 ng/L 10 537 (Modified)  Total/NA
DL
Perfluorooctanoic acid (PFOA) - DL2 4500 DM 57 17 ng/lL 25 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1500 DM 92 29 ng/lL 25 537 (Modified)  Total/NA
DL2
Perfluorobutanesulfonic acid (PFBS) - 730 D 57 21 ng/lL 25 537 (Modified)  Total/NA

. DL2

Client Sample ID: MEAFF-Unknown22-MW01-0317 Lab Sample ID: 320-26263-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 9.0 M 23 0.69 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 20 JM 3.7 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 3.7 23 0.85 ng/L 1 537 (Modified)  Total/NA

Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 8.1 M 23 0.69 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 12 JM 3.7 1.2 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 3.6 23 0.85 ng/L 1 537 (Modified)  Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
Page 7 of 577 03/27/2017



Client: CH2M Hill, Inc.

Client Sample Results

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317

Date Collected: 03/01/17 12:40
Date Received: 03/02/17 10:15

Lab Sample ID: 320-26263-1
Matrix: Water

7Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 260 M 24 0.72 ng/L ~ 03/06/17 16:19 03/10/17 22:52 1
Perfluorooctanesulfonic acid 370 ME 3.8 1.2 ng/lL 03/06/17 16:19 03/10/17 22:52 1
(PFOS)
Perfluorobutanesulfonic acid 25 M 2.4 0.88 ng/L 03/06/17 16:19 03/10/17 22:52 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 85 25-150 03/06/17 16:19 03/10/17 22:52 1
13C4 PFOS 107 25-150 03/06/17 16:19 03/10/17 22:52 1
1802 PFHxS 110 25-150 03/06/17 16:19 03/10/17 22:52 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 270 DM 12 3.6 ng/L ~ 03/06/17 16:19 03/13/17 17:16 5
Perfluorooctanesulfonic acid 380 DM 19 6.1 ng/L 03/06/17 16:19 03/13/17 17:16 5
(PFOS)
Perfluorobutanesulfonic acid 18 DM 12 4.4 ng/L 03/06/17 16:19 03/13/17 17:16 5
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 81 25-150 03/06/17 16:19 03/13/17 17:16 5
13C4 PFOS 98 25-150 03/06/17 16:19 03/13/17 17:16 5
1802 PFHxS 116 25-150 03/06/17 16:19 03/13/17 17:16 5
Client Sample ID: MEAFF-PWMA-MWO01-0317 Lab Sample ID: 320-26263-2
Date Collected: 03/01/17 14:00 Matrix: Water
Date Received: 03/02/17 10:15
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 2500 ME 23 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:00 1
Perfluorooctanesulfonic acid 1300 ME 3.7 1.2 ng/L 03/06/17 16:19 03/10/17 23:00 1
(PFOS)
Perfluorobutanesulfonic acid 650 ME 23 0.84 ng/L 03/06/17 16:19 03/10/17 23:00 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 48 25-150 03/06/17 16:19 03/10/17 23:00 1
13C4 PFOS 99 25-150 03/06/17 16:19 03/10/17 23:00 1
1802 PFHxS 46 25-150 03/06/17 16:19 03/10/17 23:00 1
Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 4400 DME 23 6.9 ng/L ~ 03/06/17 16:19 03/13/17 17:23 10
Perfluorooctanesulfonic acid 1600 DM 37 12 ng/L 03/06/17 16:19 03/13/17 17:23 10
(PFOS)
Perfluorobutanesulfonic acid 830 D 23 8.4 ng/L 03/06/17 16:19 03/13/17 17:23 10
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 83 25-150 03/06/17 16:19 03/13/17 17:23 10
13C4 PFOS 112 25-150 03/06/17 16:19 03/13/17 17:23 10
1802 PFHxS 97 25-150 03/06/17 16:19 03/13/17 17:23 10

Page 8 of 577
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Client: CH2M Hill, Inc.

Client Sample Results

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-PWMA-MW01-0317

Date Collected: 03/01/17 14:00
Date Received: 03/02/17 10:15

Lab Sample ID: 320-26263-2
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons - DL2

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 4500 DM 57 17 ng/L ~ 03/06/17 16:19 03/14/17 15:13 25

Perfluorooctanesulfonic acid 1500 DM 92 29 ng/L 03/06/17 16:19 03/14/17 15:13 25

(PFOS)

Perfluorobutanesulfonic acid 730 D 57 21 ng/L 03/06/17 16:19 03/14/17 15:13 25

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 108 25-150 03/06/17 16:19 03/14/17 15:13 25

13C4 PFOS 112 25-150 03/06/17 16:19 03/14/17 15:13 25

1802 PFHxS 108 25-150 03/06/17 16:19 03/14/17 15:13 25
Client Sample ID: MEAFF-Unknown22-MW01-0317 Lab Sample ID: 320-26263-3
Date Collected: 03/01/17 15:05 Matrix: Water
Date Received: 03/02/17 10:15

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 9.0 M 23 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:07 1

Perfluorooctanesulfonic acid 20 JM 3.7 1.2 ng/L 03/06/17 16:19 03/10/17 23:07 1

(PFOS)

Perfluorobutanesulfonic acid 3.7 2.3 0.85 ng/L 03/06/17 16:19 03/10/17 23:07 1

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 87 25-150 03/06/17 16:19 03/10/17 23:07 1

13C4 PFOS 118 25-150 03/06/17 16:19 03/10/17 23:07 1

1802 PFHxS 125 25-150 03/06/17 16:19 03/10/17 23:07 1
Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Date Collected: 03/01/17 00:00 Matrix: Water
Date Received: 03/02/17 10:15

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanoic acid (PFOA) 81 M 23 0.69 ng/L ~ 03/06/17 16:19 03/10/17 23:15 1

Perfluorooctanesulfonic acid 1.2 JM 3.7 1.2 ng/L 03/06/17 16:19 03/10/17 23:15 1

(PFOS)

Perfluorobutanesulfonic acid 3.6 2.3 0.85 ng/L 03/06/17 16:19 03/10/17 23:15 1

(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOA 83 25-150 03/06/17 16:19 03/10/17 23:15 1

13C4 PFOS 134 25.150 03/06/17 16:19 03/10/17 23:15 1

1802 PFHxS 137 25.150 03/06/17 16:19 03/10/17 23:15 1
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Default Detection Limits

Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

TestAmerica Job ID: 320-26263-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons
Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 25 0.92 ng/L 537 (Modified)
Perfluorooctanesulfonic acid (PFOS) 4.0 1.3 ng/lL 537 (Modified)
Perfluorooctanoic acid (PFOA) 25 0.75 ng/L 537 (Modified)

Page 10 of 577
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Isotope Dilution Summary

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-26263-1
Project/Site: Meridian 10006-7-105420 JM01 Navy Clean

Method: 537 (Modified) - Perfluorinated Hydrocarbons
Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C4 PFO/ 3C4 PFO! 8302 PFHx

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150)
320-26263-1 MEAFF-WWTP-MWO01-0317 85 107 110
320-26263-1 - DL MEAFF-WWTP-MWO01-0317 81 98 116
320-26263-2 MEAFF-PWMA-MWO01-0317 48 99 46
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 83 112 97
320-26263-2 - DL2 MEAFF-PWMA-MWO01-0317 108 112 108
320-26263-3 MEAFF-Unknown22-MW01-031 87 118 125
320-26263-4 MEAFF-FD04-030117 83 134 137
LCS 320-153501/2-A Lab Control Sample 148 132 137
LCSD 320-153501/3-A Lab Control Sample Dup 140 123 128
MB 320-153501/1-A Method Blank 130 116 124

Surrogate Legend

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

TestAmerica Sacramento
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Client: CH2M Hill, Inc.

QC Sample Results

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons

7Lab Sample ID: MB 320-153501/1-A
Matrix: Water
Analysis Batch: 154459

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 153501

1802 PFHxS 128

Page 12 of 577

MB MB
Analyte Result Qualifier LOQ DL Unit Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 20 UM 25 0.75 ng/L ~ 03/06/17 16:19 03/10/17 22:30 1
Perfluorooctanesulfonic acid (PFOS) 30 UM 4.0 1.3 ng/L 03/06/17 16:19 03/10/17 22:30 1
Perfluorobutanesulfonic acid (PFBS) 20 U 25 0.92 ng/L 03/06/17 16:19 03/10/17 22:30 1
vMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 130 25.150 03/06/17 16:19 03/10/17 22:30 1
13C4 PFOS 116 25-150 03/06/17 16:19 03/10/17 22:30 1
1802 PFHxS 124 25-150 03/06/17 16:19 03/10/17 22:30 1
Lab Sample ID: LCS 320-153501/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 154459 Prep Batch: 153501
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorooctanoic acid (PFOA) 40.0 39.9 ng/L B 100 60 - 140
Perfluorooctanesulfonic acid 371 378 M ng/L 102 60 - 140
(PFOS)
Perfluorobutanesulfonic acid 35.4 40.0 ng/L 113  50-150
(PFBS)
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 148 25-150
13C4 PFOS 132 25-150
1802 PFHxS 137 25-150
Lab Sample ID: LCSD 320-153501/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 154459 Prep Batch: 153501
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanoic acid (PFOA) 40.0 39.6 ng/L n 99  60-140 1 30
Perfluorooctanesulfonic acid 37.1 394 M ng/L 106 60 - 140 4 30
(PFOS)
Perfluorobutanesulfonic acid 35.4 41.6 ng/L 118  50-150 4 30
(PFBS)
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 140 25-150
13C4 PFOS 123 25-150

25.150
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QC Association Summary

Client: CH2M Hill, Inc.

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

LCMS
Prep Batch: 153501
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 - DL MEAFF-WWTP-MW01-0317 Total/NA Water 3535
320-26263-1 MEAFF-WWTP-MW01-0317 Total/NA Water 3535
320-26263-2 MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-2 - DL2 MEAFF-PWMA-MWO01-0317 Total/NA Water 3535
320-26263-3 MEAFF-Unknown22-MW01-0317 Total/NA Water 3535
320-26263-4 MEAFF-FD04-030117 Total/NA Water 3535
MB 320-153501/1-A Method Blank Total/NA Water 3535
LCS 320-153501/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-153501/3-A Lab Control Sample Dup Total/NA Water 3535
Analysis Batch: 154459
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 MEAFF-WWTP-MW01-0317 Total/NA Water 537 (Modified) 153501
320-26263-2 MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501
320-26263-3 MEAFF-Unknown22-MW01-0317 Total/NA Water 537 (Modified) 153501
320-26263-4 MEAFF-FD04-030117 Total/NA Water 537 (Modified) 153501
MB 320-153501/1-A Method Blank Total/NA Water 537 (Modified) 153501
LCS 320-153501/2-A Lab Control Sample Total/NA Water 537 (Modified) 153501
LCSD 320-153501/3-A Lab Control Sample Dup Total/NA Water 537 (Modified) 153501
Analysis Batch: 154808
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-1 - DL MEAFF-WWTP-MW01-0317 Total/NA Water 537 (Modified) 153501
320-26263-2 - DL MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501
Analysis Batch: 155009
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-26263-2 - DL2 MEAFF-PWMA-MWO01-0317 Total/NA Water 537 (Modified) 153501
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Lab Chronicle

Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MWO01-0317
Date Collected: 03/01/17 12:40
Date Received: 03/02/17 10:15

Lab Sample ID: 320-26263-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 22:52 TCH1 TAL SAC
Total/NA Prep 3535 DL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL 5 154808 03/13/17 17:16 CBW TAL SAC

Client Sample ID: MEAFF-PWMA-MWO01-0317
Date Collected: 03/01/17 14:00

Lab Sample ID: 320-26263-2

Matrix: Water

Date Received: 03/02/17 10:15

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:00 TC1 TAL SAC
Total/NA Prep 3535 DL 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL 10 154808 03/13/17 17:23 CBW TAL SAC
Total/NA Prep 3535 DL2 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) DL2 25 155009 03/14/17 15:13 CBW TAL SAC
Client Sample ID: MEAFF-Unknown22-MW01-0317 Lab Sample ID: 320-26263-3
Date Collected: 03/01/17 15:05 Matrix: Water
Date Received: 03/02/17 10:15
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:07 TC1 TAL SAC
Client Sample ID: MEAFF-FD04-030117 Lab Sample ID: 320-26263-4
Date Collected: 03/01/17 00:00 Matrix: Water
Date Received: 03/02/17 10:15
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 153501 03/06/17 16:19 JER TAL SAC
Total/NA Analysis 537 (Modified) 1 154459 03/10/17 23:15 TC1 TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Client: CH2M Hill, Inc.

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

Certification Summary

TestAmerica Job ID: 320-26263-1

Laboratory: TestAmerica Sacramento

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
Alaska (UST) State Program 10 UST-055 12-18-17
Arizona State Program 9 AZ0708 08-11-17
Arkansas DEQ State Program 6 88-0691 06-17-17
California State Program 9 2897 01-31-18
Colorado State Program 8 CA00044 08-31-17
Connecticut State Program 1 PH-0691 06-30-17
Florida NELAP 4 E87570 06-30-17
Hawaii State Program 9 N/A 01-29-18
lllinois NELAP 5 200060 03-17-18
Kansas NELAP 7 E-10375 10-31-17
L-A-B DoD ELAP L2468 01-20-18
Louisiana NELAP 6 30612 06-30-17
Maine State Program 1 CA0004 04-18-18
Michigan State Program 5 9947 01-31-18
Nevada State Program 9 CA00044 07-31-17
New Jersey NELAP 2 CA005 06-30-17
New York NELAP 2 11666 04-01-17 *
Oregon NELAP 10 4040 01-28-18
Pennsylvania NELAP 3 68-01272 03-31-17 *
Texas NELAP 6 T104704399 07-31-17
US Fish & Wildlife Federal LE148388-0 10-31-17
USDA Federal P330-11-00436 12-30-17
USEPA UCMR Federal 1 CA00044 11-06-18
Utah NELAP 8 CA00044 02-28-18
Virginia NELAP 3 460278 03-14-18
Washington State Program 10 C581 05-05-17
West Virginia (DW) State Program 3 9930C 12-31-17
Wyoming State Program 8 8TMS-L 01-29-17 *

* Certification renewal pending - certification considered valid.
TestAmerica Sacramento
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Method Summary

Client: CH2M Hill, Inc.
Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

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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Client: CH2M Hill, Inc.

Sample Summary

Project/Site: Meridian 10006-7-105420 JM0O1 Navy Clean

TestAmerica Job ID: 320-26263-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-26263-1 MEAFF-WWTP-MWO01-0317 Water 03/01/17 12:40 03/02/17 10:15
320-26263-2 MEAFF-PWMA-MW01-0317 Water 03/01/17 14:00 03/02/17 10:15
320-26263-3 MEAFF-Unknown22-MW01-0317 Water 03/01/17 15:05 03/02/17 10:15
320-26263-4 MEAFF-FD04-030117 Water 03/01/17 00:00 03/02/17 10:15
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1
SDG No.:
Instrument ID: A8 N Analysis Batch Number: 152681
Lab Sample ID: IC 320-152681/2 Client Sample ID:
Date Analyzed: 03/01/17 11:08 Lab File ID: 2017.03.01CURVE _003.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.51 | Isomers chandrase | 03/01/17 15:43
(PFHXS) nas
Perfluorooctanoic acid (PFOA) 2.86 | Incomplete Integration chandrase | 03/01/17 15:43
nas
Perfluorooctanesulfonic acid 3.23 | Isomers chandrase | 03/01/17 15:43
(PFOS) nas
Lab Sample ID: IC 320-152681/4 Client Sample ID:
Date Analyzed: 03/01/17 11:23 Lab File ID: 2017.03.01CURVE_005.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.83 | Baseline chandrase | 03/01/17 15:43
nas
Perfluorooctanesulfonic acid 3.17 | Baseline chandrase | 03/01/17 15:43
(PFOS) nas
Lab Sample ID: IC 320-152681/5 Client Sample ID:
Date Analyzed: 03/01/17 11:31 Lab File ID: 2017.03.01CURVE 006.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.49 | Isomers chandrase | 03/01/17 15:43
(PFHxS) nas
537 (Modified)
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1
SDG No.:
Instrument ID: A8 N Analysis Batch Number: 152681
Lab Sample ID: IC 320-152681/6 Client Sample ID:
Date Analyzed: 03/01/17 11:38 Lab File ID: 2017.03.01CURVE _007.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.48 | Isomers chandrase | 03/01/17 15:43
(PFHXS) nas
13C2 PFUnA 3.87 | Incomplete Integration chandrase | 03/01/17 15:43
nas
Lab Sample ID: IC 320-152681/7 Client Sample ID:
Date Analyzed: 03/01/17 11:46 Lab File ID: 2017.03.01CURVE 008.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.19 | Baseline chandrase | 03/01/17 15:43
(PFOS) nas
M2-8:2FTS 3.52 | Incomplete Integration chandrase | 03/01/17 15:43
nas
13C2 PFDoA 4.15 | Incomplete Integration chandrase | 03/01/17 15:43
nas
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-26263-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: CCV 320-154455/2 CCVL

Client

Sample ID:

154455

Date Analyzed: 03/10/17 17:37 Lab File ID: 2017.03.10B 002.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanoic acid (PFBA) 1.54 | Incomplete Integration phomsopha | 03/13/17 09:40
t
Perfluorohexanesulfonic acid 2.48 | Incomplete Integration phomsopha | 03/13/17 09:40
(PFHXS) t
Perfluorooctanesulfonic acid 3.20 | Incomplete Integration phomsopha | 03/13/17 09:40
(PFOS) t
Perfluorotridecanoic Acid 4.44 | Incomplete Integration phomsopha | 03/13/17 09:40
(PFTrid) t
537 (Modified)
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1

SDG No.:

Instrument ID: A8 N Analysis Batch Number: 154459

Lab Sample ID: CCV 320-154459/19 Client Sample ID:

Date Analyzed: 03/10/17 22:22 Lab File ID: 2017.03.10B 040.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.47 | Isomers changnoit | 03/13/17 11:33
(PFHxS)
Perfluorooctanesulfonic acid 3.20 | Isomers changnoit | 03/13/17 11:33
(PFOS)
Lab Sample ID: MB 320-153501/1-A Client Sample ID:
Date Analyzed: 03/10/17 22:30 Lab File ID: 2017.03.10B 041.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.81 | Isomers changnoit | 03/13/17 11:21
Perfluorooctanesulfonic acid 3.17 | Isomers changnoit | 03/13/17 11:22
(PFOS)
Lab Sample ID: LCS 320-153501/2-A Client Sample ID:
Date Analyzed: 03/10/17 22:37 Lab File ID: 2017.03.10B 042.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.18 | Isomers changnoit | 03/13/17 11:25
(PFOS)
Lab Sample ID: LCSD 320-153501/3-A Client Sample ID:
Date Analyzed: 03/10/17 22:45 Lab File ID: 2017.03.10B 043.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.18 | Isomers changnoit | 03/13/17 11:26
(PFOS)
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-26263-1

SDG No.:

Instrument ID: A8 N

Analysis Batch Number: 154459

Lab Sample ID: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317

Date Analyzed: 03/10/17 22:52 Lab File ID: 2017.03.10B 044.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.84 | Baseline chandrase | 03/27/17 12:07
(PEFBS) nas
Perfluorooctanoic acid (PFOA) 2.81 | Isomers changnoit | 03/27/17 12:06
Perfluorooctanesulfonic acid 3.18 | Isomers changnoit | 03/27/17 12:06
(PFOS)
Lab Sample ID: 320-26263-2 Client Sample ID: MEAFF-PWMA-MW01-0317
Date Analyzed: 03/10/17 23:00 Lab File ID: 2017.03.10B 045.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.86 | Baseline chandrase | 03/27/17 12:07
(PFBS) nas
Perfluorooctanoic acid (PFOA) 2.79 | Isomers chandrase | 03/27/17 12:07
nas
Perfluorooctanesulfonic acid 3.05 | Isomers chandrase | 03/27/17 12:07
(PFOS) nas
Lab Sample ID: 320-26263-3 Client Sample ID: MEAFF-Unknown22-MW01-0317
Date Analyzed: 03/10/17 23:07 Lab File ID: 2017.03.10B 046.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.80 | Isomers changnoit | 03/27/17 12:07
Perfluorooctanesulfonic acid 3.17 | Isomers changnoit | 03/27/17 12:07
(PFOS)
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-26263-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-26263-4

154459

Client Sample ID: MEAFF-FD04-030117

Date Analyzed: 03/10/17 23:15 Lab File ID: 2017.03.10B 047.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.82 | Isomers changnoit | 03/27/17 12:08
Perfluorooctanesulfonic acid 3.07 | Baseline chandrase | 03/27/17 12:08
(PFOS) nas
Lab Sample ID: CCV 320-154459/30 Client Sample ID:
Date Analyzed: 03/10/17 23:45 Lab File ID: 2017.03.10B 051.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.46 | Isomers changnoit | 03/13/17 11:31
(PFHxS)
Perfluorooctanesulfonic acid 3.18 | Isomers changnoit | 03/13/17 11:31
(PFOS)
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-26263-1

Instrument ID: A8 N Analysis Batch Number: 154721
Lab Sample ID: CCV 320-154721/1 CCVL Client Sample ID:
Date Analyzed: 03/13/17 11:39 Lab File ID: 2017.03.13A 004.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorobutanoic acid (PFBA) ‘ 1.55 | Baseline | changnoit [ 03/14/17 11:30
537 (Modified)
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Lab Name:

TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-26263-1

SDG No.:

Instrument ID: A8 N

Analysis Batch Number: 154808

Lab Sample ID:

CCV 320-154808/11

Client Sample ID:

Date Analyzed: 03/13/17 17:08 Lab File ID: 2017.03.13A 047.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.20 | Isomers westendor | 03/14/17 13:30
(PFOS) fc
Lab Sample ID: 320-26263-1 DL Client Sample ID: MEAFF-WWTP-MW01-0317 DL
Date Analyzed: 03/13/17 17:16 Lab File ID: 2017.03.13A 048.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.85 | Baseline chandrase | 03/27/17 12:22
(PFBS) nas
Perfluorooctanoic acid (PFOA) 2.81 | Isomers westendor | 03/27/17 12:22
fc
Perfluorooctanesulfonic acid 3.19 | Isomers westendor | 03/27/17 12:22
(PFOS) fc
Lab Sample ID: 320-26263-2 DL Client Sample ID: MEAFF-PWMA-MW01-0317 DL
Date Analyzed: 03/13/17 17:23 Lab File ID: 2017.03.13A 049.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.83 | Isomers westendor | 03/27/17 12:25
fc
Perfluorooctanesulfonic acid 3.07 | Isomers westendor | 03/27/17 12:25
(PFOS) fc
Lab Sample ID: CCV 320-154808/17 Client Sample ID:
Date Analyzed: 03/13/17 17:53 Lab File ID: 2017.03.13A 053.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.19 | Isomers westendor | 03/14/17 13:30
(PFOS) fc
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-26263-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-26263-2 DL2

155009

Client Sample ID: MEAFF-PWMA-MW01-0317 DL2

Date Analyzed: 03/14/17 15:13 Lab File ID: 2017.03.14A 020.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 2.86 | Isomers westendor | 03/27/17 12:34
fc
Perfluorooctanesulfonic acid 3.11 | Isomers westendor | 03/27/17 12:34
(PFOS) fc
Lab Sample ID: CCV 320-155009/7 Client Sample ID:
Date Analyzed: 03/14/17 15:21 Lab File ID: 2017.03.14A 021.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.22 | Isomers westendor | 03/15/17 11:36
(PFOS) fc
537 (Modified)
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY

Job No.: 320-26263-1

SUMMARY

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
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 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_FULL-L1_00001 06/14/17|02/16/17 | MeOH/H20, Lot 90285 5 mL | LCMPFC2SU_00014 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
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
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-26263-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFC2SP 00025 25 ul | Sodium 0.474 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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
LCPFCSP_00078 25 ul | Perfluorobutyric acid 0.5 ng/mL
Perfluorobutanesulfonic acid 0.442 ng/mL
(PFBS)
Perfluorodecanoic acid 0.5 ng/mL
Perfluorododecanoic acid 0.5 ng/mL
Perfluorodecane Sulfonic acid 0.482 ng/mL
Perfluoroheptanoic acid 0.5 ng/mL
Perfluoroheptanesulfonic Acid 0.476 ng/mL
Perfluorohexanoic acid 0.5 ng/mL
Perfluorohexadecanoic acid 0.5 ng/mL
Perfluorohexanesulfonic acid 0.455 ng/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 0.5 ng/mL
Perfluorotetradecanoic acid 0.5 ng/mL
Perfluorotridecanoic acid 0.5 ng/mL
Perfluoroundecanoic acid 0.5 ng/mL
.LCMPFC2SU 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 uL|LCA-NEtFOSA-M 00004 1000 ul |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00003 1000 ul |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 ul | d3-NMeFOSAA 1 ug/mL
LCA5-NEtFOSAA 00003 1000 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dNEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAA(0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot d5NEtFOSAAQ0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
.LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-26263-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.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 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-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 PENA 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
.LCPFC2SP_ 00025 06/28/17|01/30/17 | Methanol, Lot 104453 10000 ul |LCPFC2SP 00020 2000 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 00020 06/28/17|12/28/16 |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)
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REAGENT TRACEABILITY SUMMARY

Job No.: 320-26263-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCN-EtFOSA-M 00003 100 uL |N-ethylperfluoro-l-octanesulfo 0.5 ug/mL
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
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 NEtFOSAAQ01ll6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAA(01ll6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
_ sulfonamidoacetic acid
.LCPFCSP_00078 06/14/17|01/16/17 |Methanol, Lot 090285 10000 uL |LCPFCSP_00075 2000 ul |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP_00075 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00074 5000 uL |Perfluorobutyric acid 0.5 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
Perfluorodecanoic acid 0.5 ug/mL
Perfluorododecanoic acid 0.5 ug/mL
Perfluorodecane Sulfonic acid 0.482 ug/mL
Perfluoroheptanoic acid 0.5 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-26263-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorohexanoic acid 0.5 ug/mL
Perfluorohexadecanoic acid 0.5 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
Perfluorononanoic acid 0.5 ug/mL
Perfluorooctanoic acid (PFOA) 0.5 ug/mL
Perfluorooctadecanoic acid 0.5 ug/mL
Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ug/mL
Perfluoropentanoic acid 0.5 ug/mL
Perfluorotetradecanoic acid 0.5 ug/mL
Perfluorotridecanoic acid 0.5 ug/mL
Perfluoroundecanoic acid 0.5 ug/mL
...LCPFCSP 00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 200 uL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00005 200 ulL | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 uL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00005 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDS 00006 200 uL |Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00006 200 uL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
LCPFNA 00006 200 ulL |Perfluorononanoic acid 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 ulL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 ul |Perfluorooctanesulfonic acid 0.928 ug/mL
B (PFOS)
LCPFOSA 00008 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00005 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00005 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00005 200 ul |Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0l11l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO0516 (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
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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
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Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.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
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
....LCPFUdJA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC_FULL-L2_00001 06/14/17]02/16/17 |MeOH/H20, Lot 090285 5 mL|LCMPFC2SU_00014 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
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 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFC2SP 00025 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
LCPFCSP_ 00078 50 ul |Perfluorobutyric acid 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
Perfluorodecane Sulfonic acid 0.964 ng/mL
Perfluoroheptanoic acid 1 ng/mL
Perfluoroheptanesulfonic Acid 0.952 ng/mL
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SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorohexanoic acid 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.91 ng/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 1 ng/mL
Perfluorotetradecanoic acid 1 ng/mL
Perfluorotridecanoic acid 1 ng/mL
Perfluoroundecanoic acid 1 ng/mL
.LCMPFC2SU 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 uL|LCd-NEtFOSA-M 00004 1000 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00003 1000 ulL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 uL |d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00003 1000 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dNEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAAO0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot dSNEtFOSAA0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.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 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
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 MPFBAO0516 (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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. .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
.LCPFC2SP 00025 06/28/17|01/30/17 |Methanol, Lot 104453 10000 uL |LCPFC2SP 00020 2000 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 00020 06/28/17|12/28/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00002 100 uL | Sodium 0.474 ug/mL
B B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00002 100 uL |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
sulfonamidoacetic acid
LCN-MeFOSA-M 00002 100 uL |MeFOSA 0.5 ug/mL
LCN-MeFOSAA 00003 100 uL |N-methyl perfluorooctane 0.5 ug/mL
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 NEtFOSAAQ01ll6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAAQ01ll6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCPFCSP_00078 06/14/17|01/16/17 |Methanol, Lot 090285 10000 uL |LCPFCSP_00075 2000 ul |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
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Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP_00075 06/14/17|12/14/16 | Methanol, Lot 090285 10000 uL |LCPFCSP_00074 5000 uL |Perfluorobutyric acid 0.5 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
Perfluorodecanoic acid 0.5 ug/mL
Perfluorododecanoic acid 0.5 ug/mL
Perfluorodecane Sulfonic acid 0.482 ug/mL
Perfluoroheptanoic acid 0.5 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
Perfluorohexanoic acid 0.5 ug/mL
Perfluorohexadecanoic acid 0.5 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
Perfluorononanoic acid 0.5 ug/mL
Perfluorooctanoic acid (PFOA) 0.5 ug/mL
Perfluorooctadecanoic acid 0.5 ug/mL
Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ug/mL
Perfluoropentanoic acid 0.5 ug/mL
Perfluorotetradecanoic acid 0.5 ug/mL
Perfluorotridecanoic acid 0.5 ug/mL
Perfluoroundecanoic acid 0.5 ug/mL
...LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL|LCPFBA 00005 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00005 200 uL | Perfluorododecanoic acid 1 ug/mL
LCPFDS 00006 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00006 200 ul | Perfluoroheptanoic acid 1 ug/mL
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL | Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 uL | Perfluorohexanesulfonic acid 0.91 ug/mL
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LCPFNA 00006 200 ulL |Perfluorononanoic acid 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 ul |Perfluorooctanesulfonic acid 0.928 ug/mL

B (PFOS)
LCPFOSA 00008 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00005 200 ulL | Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00005 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00005 200 ulL | Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAO0ll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 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
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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 FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
....LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJAO0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC_FULL-L3 00001 06/14/17|02/16/17 | MeOH/H20, Lot 090285 5 mL | LCMPFC2SU 00014 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
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
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13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFC2SP 00025 250 ul|Sodium 4.74 ng/mL
B 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
namide
N-ethyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
MeFOSA 5 ng/mL
N-methyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
LCPFCSP_00078 250 ulL |Perfluorobutyric acid 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)
Perfluorodecanoic acid 5 ng/mL
Perfluorododecanoic acid 5 ng/mL
Perfluorodecane Sulfonic acid 4.82 ng/mL
Perfluoroheptanoic acid 5 ng/mL
Perfluoroheptanesulfonic Acid 4.76 ng/mL
Perfluorohexanoic acid 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.55 ng/mL
Perfluorononanoic acid 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctadecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.64 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 5 ng/mL
Perfluoropentanoic acid 5 ng/mL
Perfluorotetradecanoic acid 5 ng/mL
Perfluorotridecanoic acid 5 ng/mL
Perfluoroundecanoic acid 5 ng/mL
.LCMPFC2SU_ 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 uL |LCA-NEtFOSA-M 00004 1000 uL|d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00003 1000 ulL|[d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 uL | d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00003 1000 ul |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dNEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAAO0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot d5NEtFOSAAQ0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
.LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
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.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 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-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 PENA 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
.LCPFC2SP_ 00025 06/28/17|01/30/17 | Methanol, Lot 104453 10000 ul |LCPFC2SP 00020 2000 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 00020 06/28/17|12/28/16 |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)
Page 38 of 577 03/27/2017




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-26263-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCN-EtFOSA-M 00003 100 uL |N-ethylperfluoro-l-octanesulfo 0.5 ug/mL
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
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 NEtFOSAAQ01ll6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAA(01ll6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
_ sulfonamidoacetic acid
.LCPFCSP_00078 06/14/17|01/16/17 |Methanol, Lot 090285 10000 uL |LCPFCSP_00075 2000 ul |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP_00075 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00074 5000 uL |Perfluorobutyric acid 0.5 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
Perfluorodecanoic acid 0.5 ug/mL
Perfluorododecanoic acid 0.5 ug/mL
Perfluorodecane Sulfonic acid 0.482 ug/mL
Perfluoroheptanoic acid 0.5 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
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Perfluorohexanoic acid 0.5 ug/mL
Perfluorohexadecanoic acid 0.5 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
Perfluorononanoic acid 0.5 ug/mL
Perfluorooctanoic acid (PFOA) 0.5 ug/mL
Perfluorooctadecanoic acid 0.5 ug/mL
Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ug/mL
Perfluoropentanoic acid 0.5 ug/mL
Perfluorotetradecanoic acid 0.5 ug/mL
Perfluorotridecanoic acid 0.5 ug/mL
Perfluoroundecanoic acid 0.5 ug/mL
...LCPFCSP 00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 200 uL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00005 200 ulL | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 uL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00005 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDS 00006 200 uL |Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00006 200 uL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
LCPFNA 00006 200 ulL |Perfluorononanoic acid 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 ulL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 ul |Perfluorooctanesulfonic acid 0.928 ug/mL
B (PFOS)
LCPFOSA 00008 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00005 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00005 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00005 200 ul |Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0l11l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO0516 (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
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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
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.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
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
....LCPFUdJA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC_FULL-L4_00001 06/14/17]02/16/17 |MeOH/H20, Lot 090285 5 mL|LCMPFC2SU_00014 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
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 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFC2SP 00026 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
LCPFCSP 00074 100 uL |Perfluorobutyric acid 20 ng/mL
Perfluorobutanesulfonic acid 17.68 ng/mL
(PFBS)
Perfluorodecanoic acid 20 ng/mL
Perfluorododecanoic acid 20 ng/mL
Perfluorodecane Sulfonic acid 19.28 ng/mL
Perfluoroheptanoic acid 20 ng/mL
Perfluoroheptanesulfonic Acid 19.04 ng/mL
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Perfluorohexanoic acid 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 18.2 ng/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 20 ng/mL
Perfluorotetradecanoic acid 20 ng/mL
Perfluorotridecanoic acid 20 ng/mL
Perfluoroundecanoic acid 20 ng/mL
.LCMPFC2SU 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 uL|LCd-NEtFOSA-M 00004 1000 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00003 1000 ulL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 uL |d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00003 1000 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dNEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAA0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCA5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot dSNEtFOSAA0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.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 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
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. .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
.LCPFC2SP 00026 07/30/17|01/30/17 |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 uL |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
sulfonamidoacetic acid
LCN-MeFOSA-M 00002 100 uL|MeFOSA 0.5 ug/mL
LCN-MeFOSAA 00003 100 uL |N-methyl perfluorooctane 0.5 ug/mL
sulfonamidoacetic acid
.LC6:2FTS 00002 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
B 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 NEtFOSAA01l1l6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
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 NMeFOSAAQOlle6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL|LCPFBA 00005 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00005 200 uL | Perfluorododecanoic acid 1 ug/mL
LCPFDS 00006 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00006 200 ul | Perfluoroheptanoic acid 1 ug/mL
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
LCPFNA 00006 200 ulL | Perfluorononanoic acid 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 uL | Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL | Perfluorooctane Sulfonamide 1 ug/mL
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LCPFPeA 00005 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00005 200 ulL | pPerfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00005 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00005 200 uL | Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAO01l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 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
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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 FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC_FULL-L5_00001 06/14/17]02/16/17 | MeOH/H20, Lot 090285 5 mL | LCMPFC2SU_00014 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
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 PFDoOA 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
LCPFC2SP 00026 500 uL | Sodium 47.4 ng/mL

- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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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
LCPFCSP_00074 250 ul | Perfluorobutyric acid 50 ng/mL
Perfluorobutanesulfonic acid 44.2 ng/mL
(PFBS)
Perfluorodecanoic acid 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
Perfluorodecane Sulfonic acid 48.2 ng/mL
Perfluoroheptanoic acid 50 ng/mL
Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 45.5 ng/mL
Perfluorononanoic acid 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctadecanoic acid 50 ng/mL
Perfluorooctanesulfonic acid 46.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
Perfluorotetradecanoic acid 50 ng/mL
Perfluorotridecanoic acid 50 ng/mL
Perfluoroundecanoic acid 50 ng/mL
.LCMPFC2SU 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 uL|LCd-NEtFOSA-M 00004 1000 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00003 1000 ulL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 uL |d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00003 1000 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dANEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAA0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot d5NEtFOSAAQ0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.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 ulL|13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 uL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00011 1000 ulL |13C8 FOSA 1 ug/mL
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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
.LCPFC2SP 00026 07/30/17|01/30/17 |Methanol, Lot 104453 10000 uL |LC6:2FTS 00002 100 uL | Sodium 0.474 ug/mL
B B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00002 100 uL |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
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
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 NEtFOSAAQ01ll6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAAQ01ll6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
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.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL|LCPFBA 00005 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00005 200 uL | Perfluorododecanoic acid 1 ug/mL
LCPFDS 00006 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
LCPFHpS 00009 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
LCPFNA 00006 200 ulL | Perfluorononanoic acid 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
LCPFPeA 00005 200 ul |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00005 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00005 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00005 200 uL | Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAO01l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 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
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l1l1l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC_FULL-L6_00002 06/14/17|02/24/17 | MeOH/H20, Lot 090285 5 mL | LCMPFC2SU 00014 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
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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
LCPFC2SP_00027 1000 ulL|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
LCPFCSP_00080 2000 ulL|Perfluorobutyric acid 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL
(PFBS)
Perfluorodecanoic acid 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
Perfluorodecane Sulfonic acid 192.8 ng/mL
Perfluoroheptanoic acid 200 ng/mL
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 182 ng/mL
Perfluorononanoic acid 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
Perfluoropentanoic acid 200 ng/mL
Perfluorotetradecanoic acid 200 ng/mL
Perfluorotridecanoic acid 200 ng/mL
Perfluoroundecanoic acid 200 ng/mL
.LCMPFC2SU 00014 08/13/17|02/13/17 |Methanol, Lot 104453 50000 ulL|LCA-NEtFOSA-M 00004 1000 ul |d-N-EtFOSA-M 1 ug/mL
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LCd-NMeFOSA-M 00003 1000 ulL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00003 1000 uL |d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00003 1000 ul |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00003 1000 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00003 1000 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00004 06/10/21 WELLINGTON, Lot dNEtFOSA0616M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00003 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00003 05/31/21 WELLINGTON, Lot d3NMeFOSAA0516 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
..LCd5-NEtFOSAA 00003 08/02/21 WELLINGTON, Lot d5NEtFOSAA0716 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00003 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00003 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.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 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 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 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
. .LCMPFUJA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFC2SP_ 00027 08/24/17|02/24/17 |Methanol, Lot 104453 10000 uL|LC6:2FTS 00002 200 ulL | Sodium 0.948 ug/mL
1H,1H,2H,2H-perfluorooctane

sulfonate (6:2)

LC8:2FTS 00002 200 ulL | Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane

sulfonate (8:2)

LCN-EtFOSA-M 00003 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
- namide
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LCN-EtFOSAA 00002 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSA-M 00002 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00003 200 ulL |N-methyl perfluorooctane 1 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 NEtFOSAO0516M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00002 01/20/21 WELLINGTON, Lot NEtFOSAAQ011l6 (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 NMeFOSAA01l1l6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
.LCPFCSP_00080 08/01/17|02/01/17 |Methanol, Lot 090285 10000 uL [LCPFBA 00005 100 ulL |Perfluorobutyric acid 0.5 ug/mL
LCPFBS 00005 100 uL |Perfluorobutanesulfonic acid 0.442 ug/mL
B (PFBS)
LCPFDA 00005 100 ul |Perfluorodecanoic acid 0.5 ug/mL
LCPFDoA 00005 100 uL | Perfluorododecanoic acid 0.5 ug/mL
LCPFDS 00006 100 ul |Perfluorodecane Sulfonic acid 0.482 ug/mL
LCPFHpA 00006 100 uL|Perfluoroheptanoic acid 0.5 ug/mL
LCPFHpS 00009 100 uL |Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00005 100 uL | Perfluorohexanoic acid 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
LCPFNA 00006 100 ul |Perfluorononanoic acid 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
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
LCPFTeDA 00005 100 ulL |Perfluorotetradecanoic acid 0.5 ug/mL
LCPFTrDA 00005 100 uL |Perfluorotridecanoic acid 0.5 ug/mL
LCPFUdA 00005 100 uL | Perfluoroundecanoic acid 0.5 ug/mL
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 50 ug/mL
. .LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
. .LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAO0ll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
. .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 50 ug/mL
.LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
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. .LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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
. .LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFCIC_FULL 00001 06/01/17|02/16/17 | MeOH/H20, Lot 09285 5 mL | LCMPFCSU 00047 250 ulL|13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
LCPFACMXB 00007 125 ulL | Perfluorooctanesulfonic acid 47.75 ng/mL
B (PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
.LCMPFCSU_ 00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 uL |LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
144541
LCMPFOS 00017 1000 uL|13C4 PFOS 0.956 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
.LCPFACMXB 00007 11/06/20 | Wellington Laboratories, Lot PFACMXB1115 (Purchased Reagent) Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
LCPFCSP_00080 08/01/17|02/01/17 |Methanol, Lot 090285 10000 uL|LCPFBA 00005 100 uL |Perfluorobutyric acid 0.5 ug/mL
LCPFBS_00005 100 ulL |Perfluorobutane Sulfonate 0.442 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 ul |Perfluorodecanoic acid 0.5 ug/mL
LCPFDoA 00005 100 uL | Perfluorododecanoic acid 0.5 ug/mL
LCPFDS_00006 100 ulL |Perfluorodecane Sulfonate 0.482 ug/mL
Perfluorodecane Sulfonic acid 0.482 ug/mL
LCPFHpA 00006 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
LCPFHpS 00009 100 uL|Perfluoroheptane Sulfonate 0.476 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00005 100 uL | Perfluorohexanoic acid 0.5 ug/mL
LCPFHxDA 00006 100 ul |Perfluorohexadecanoic acid 0.5 ug/mL
LCPFHxS-br 00002 100 uL | Perfluorohexane Sulfonate 0.455 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
LCPFNA 00006 100 uL |Perfluorononanoic acid 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
LCPFPeA 00005 100 uL|Perfluoropentanoic acid 0.5 ug/mL
LCPFTeDA 00005 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
LCPFTrDA 00005 100 ulL |Perfluorotridecanoic acid 0.5 ug/mL
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Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFUdJA 00005 100 ul |Perfluoroundecanoic acid 0.5 ug/mL
.LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutyric acid 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 PFDAO615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
.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 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) Perfluorohexane Sulfonate 45.5 ug/mL
Perfluorohexanesulfonic acid 45.5 ug/mL
.LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid 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 FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
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Reagent

LC6:2FTS 00002



WELLINGTON

NN NG

715544

ID: LGE:2FTS_00002

Exg: 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

NSNS NN

NI NP Ll

/\ /\ /\ /\

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)
CHEMICAIL PURITY: >08%
LAST TESTED; mmeayym 06/25/2016
EXPIRY DATE; immayyyy) 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
Certified By: % Date: _06/29/2018
~ B.G. Chittim e
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « Info@well-labs.com
Formit:27, Issued 2004-11-10 B2FTS0816 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 54 of 577 03/27#017



INTENDED USE:
[ ]

The products prepared by Wellington Laboratorles Inc. are for laboralory 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 shouid only be used by qualified personnel familfar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to pfevent unnecessary human contact or ingestion, All procedures should be caried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Shests (SDSs) are available upon request.

N E T
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/UVMB/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed Using

HRGGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to sofution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility In 2 given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystaliine
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS,
The relative response factars of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
producis are compared to older lots in the same manner, which further confirms the homegenelty 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 foilowing
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 (P2, %550, )) = 1}Zw(y,x,)2
=1

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

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

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

international interlaboratory studies has also been established.

P P IDITY:
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
technfcal and purity specifications.

TY T .
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 12286), and iSO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

a1, :
* Y CALA
~5 T oo
A a2 A nnw‘;‘m

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)

25june2016_62FTS_001 25-Jun-2016 14:59:05
G62FTS0616 25 ug/mt Scan ES-
TIC
1004 4.33e7
OQ_
|
.JWMJ\—MWMWWJ
T T e T e e e e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
25june2916_62FTS_001 205 (3.447) 25-Jun-2016 14:59:05
62FTS0616 25 ug/mi Scan ES-
9
100- 427 1.10e6
=
428
I e e R L s Ny s Lo s n s n A s s A LS R Ll LS LS SRR LR AN LAR ALY LA RS MALR RLAS S miz
! 240 260 - 280 300 320 340 360 380 400 420 440 460
ndition Fi
Le: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro AP1 MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,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 1.5 min Cone Gas Flow (Ifhr) = 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 2004-11-10
Revisioni#:3, Revised 2015-03-24 P age 56 of 577
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Figure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
25june2016_62FTS_002 25-Jun-2016 17:35:57
62FTS0616 500 ng/ml
100 6:2FTS [CgHF1380; — [CgHyF,,S0,T 422:);2:
3
0'-""I""l""l""i""l""I""I""[""I""I""l""l"“l""l""I""I""I""I""l""l
3.80 4.00 4,20 4,40 4.60 4.80 5.00 5.20 5.40 5.60
100+ [CgHF 1,80, — [HSO,I" e
] 87.5
aE_:/\/\/\/\/\ 7 )
G IlllIIll|Illlllllllllll!llllllllll'llll!lll'llllll[llll’lll.l]IIllIlIIIl‘llFll'l_|T|llI'llllll[ll!lrilIT—I
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
4:2FTS [CeH FgSO,]" —— [CgHaFgSO,1 327>3(2);
3.80 4.00 420 440 4.60 480 500 5.20 540 5.60
3 8:2FTS Momﬁssog} 527 > ?%
IIIIIIIIII]III|llAIATlIIllllllllllllllllll ll'I'lIlIIIII]IIJIlIlll’lIII'IlI|||ll‘|l||ll|llll"llll|
3.80 - 4.00° 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60
% PFOA [CyFisOu]” — [CyF ) 413>g$:
014\--’1‘---’-\1 A R I U I AL T I I I B S IR (LR I s i e o
3.80 4.00 4.20 4.40 4.80 4.80 5.00 5.20 540 5.60
PFOS [CsF 1750, — [FSO,I 499 > 99
? 149
||||||||ll|||ll||l||||||l||||rllu|||||||||l|||r|||fuauu|iMrnillll|lll|i||||||/r\||/|\1A—|—|—|Tl.me
3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 \
Conditlons for Floure 2;
Injection: Direct loop injection ete
10 pl (500 ng/ml 8:2FTS)
Colllsion 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, lssued 2004-11-10

Revision#:3, Revised 2015-03-24
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Reagent

LC8:2FTS 00002



K: ) {?,3 [ 6 6% ![!L!L L

0 LC8:2FTS_00602
Exp: 1012320 Prc: SBC
B2FTS

W FELLH‘ GTRON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 8:2FTS LOT NUMBER: 82FTS1015
MP D: Sodium 1H,1H,2H,2H-perflucrodecane suifonate
STRUCTURE: CAS #: Not available
VYV
/\/\/\/\/\/ sNa
/ \ / \ / \ / \ / \
MOLECULAR FORMULA: C,H,F,,SONa MOLECULAR WEIGHT; 550.16
CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
479 £ 2.4 yg/ml  (8:2FTS anlon)
CHEMICAL PURITY: >98%
T TED: (remiddiyyyy) 10/23/2015
EXPIRY BATE: immiayyy) 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: % Date: _10/27/2015

~ B.G. Shittim (mmiyyys)

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

Fom#f:Z?, Issued 2004-11-10 82FTE1015 {1 of 4)
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INTENDED USE; ;

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

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 proceduras should be carried
out in a well-functioning fume hood and suitabls gloves, eye protection, and clothing should be wom at all times. Waste should

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

YNT I : ' :
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 techriques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-iabelled compounds are also confirmed using

HRGG/HRMS andjor LC/MS/MS.

HOMOGENETY:. = _
Prior to solution 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 crystaline
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 contzainers.

UN TAI :
The maximum combined relative standard uncartainty 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:
v, (%), 15,0, )) = ﬁZu(y,x,)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 leva! of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:

All reference standard solutions are traceable to specific crystailine lots. The microbalances used for solution preparation are
regularly tested by an extemal ISO/IEC 17025 aceredited calibration cempany. |n 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, {raceability to

international interfaboratory studies has also been established.

PERIOD OF V, -
Ongeing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted 1o be frea of defects in material and workmanship and to conform to the stated

technical and purity specifications.

UALITY GE H
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

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

T I .
2t CALA ANAB

-~ el
AL N, e REFLRENCE WMATERIAL
PHIDUCTR

**For.additional information or assfstance concaming this or any other products from Weilington Laboratoties Inc.,

please visit our website at www.well-labs.com cr contact us directly at | well-labs il

Formi27, Issugd 2004-11-10 B2FTSI015 (2 of 4)
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Figure 1:

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

B2FTS1015
100+

]

%

230ct2015_82FTS_004

25 ug/ml

23-Oct-2015

14:00:28

e

Scan ES-
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230ct2015_82FTS_D04 299 (5.028) 23-Oct-2015 14:00;28 -
82FTS1015 25 ug/m! Scan ES-
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O—trprrrepmerprreprere AR AN R LA LA A AR N LA LA A ) Lt uad M) W S A i ity L i L B R e
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
ndi r Fi
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
MS Parameters
Column: Acquity UPL.C BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kv) = 3.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 30.00
Ramp to 80% 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 {l/hr) = 750
Time: 10 min
Flow:; 300 pi¥min

Formi#:27, lssuad 2004-11-10
Revisionit:3, Revised 2015-03-24
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Eigure 2: 8:2FTS; LC/MS/MS Data (Selected MRM Transitions) ,

230ct2015_82FTS_005 T23-0ct-2015  14:40:17
82FTS81015 500 ng/ml .
8:2FTS [CigH F 750, — [CygHaF S0, 527 > 507
1003 1071451 3 1623 2 6604
=
01!""|'"'I""I""I'"'I""l""l"" ""I'."'Ir""l""r""l""I""l""l""r""l
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
10 [010H3F16303]- — [H$03]- 507 > 81
161
llllllrlllIIllllIll'IIIIIIIlllljllII"I[II'IIII'I|I||Ilil|lllIlllflllllllllllllJIlllll'llllll—I
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4.60
0 6:2FTS [CgHyF1380,0" — [CgH3F,,S0,]" 427 > 407
139
2
c_l""I""I‘"'I""I'"‘I'"'I-""I"'"'I""I""I""I""I""l"r'l""l""i""l"”'l
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4,80
10 4:2FTS [C¢HF .50, — [CgH3F3SO,]- a2y >:13(21g
II'IrI'I]II'llrllllllllllIIIIIl'lIllllllIIIlIIIlll|'IIII[IIIll[llI][Tl|l[lllirllll'llllll"_l_|'j
280 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4.60
10 PFOA [C4F150," — [C;Fs) 413> 369
109
I""i""I""l'"‘I"r'l""l""I""I""I""I""l""l'"'I""I""l""l""l""’—l
2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 440 4.60
10 PFOS [CeF7S031" — [FSO4]- 499 > 99
139
0l""l""I""l""l""l""l'"'I""I""I""I""I“"I""I""I'"'I""I""I"rﬂTime
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.80
Conditjons for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 8:2FTS)
Collision Gas (mbar) = 3.28e-3
Mobile phase: fsocratic 80% (80:20 MeOH:ACN}/ 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
Formit:27, lssted 2004-11-10 32”5106%‘7‘2??2017
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Reagent

LCd-NMeFOSA-M 00003



'2 3 /f, /[Q ope !lzl!!cl]lslmllllllll

ID: LCd-NMeFOSA-M_00003
Exp: 061021 Prpe: SBC

= = d-N-MeFOSA-M —
T A Pam
SLLIN N
WE NGT CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PROD DE: d-N-MeFOSA-M LOT NUMBER: dNMeFOSAQ616M
COMPOUND: N-methyl-d -perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
R F H
\/ \/ \/ \ / on’
F/ N \ O / ~c 5% \
AN ANANANER
MOLECULAR FORMULA: C,DHF _NO.S MOLECULAR WEIGHT: 516.19
CONCENTRATION: 50 % 2.5 pg/ml LVE : Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: 288% °H,
LAST TESTED: (mmdcywy 06/10/2016
EXPIRY DATE: mmayyy) 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. thittim Lo

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

Form#:27, issued 2004-11-19 dNMeFOSADE16M (1 of 4)
Revision#:3, Revised 2015-63-24 P age 64 of 577 03 /27% 17



INTENDED USE:

The products prepared by Weliington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or 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 tmes. Waste should

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

SYNTHESIS / CHARACTERIZATION:

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

SFC/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.

HO E
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 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 iots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY:

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

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

X, X,....x on which it depends is: .
U, (y(x: 3 Xy peisk, N= "Z M(Jf, x,-)2
1=l

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

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

TRA ILITY:
Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
reqularly 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 products, traceability to

international interiaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the 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.

TED WARRANTY:

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

U NAG N
This product was produced using & Quality Management System registered to the latest versions of 1SQ 9001 by SAl Global,
JSO/IEC 17025 by the Canadian Assaclation for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

e
7t CALA
> . £ .;:.A.‘lf LS mnu&kn;!lmu

ACCAEDITED

**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 jpfo@well-labs.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
dNMeFOSA0616M 25 ug/mi Scan ES-
TIC
1803 1 3.27e8
E’E_
) )
0 T T I T T T e T T T e T T T T T T T o e e 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
10june2016_dNMecFOSAM_002 343 (5.768) 10-Jun-2016 14:10:52
dNMeFOSADGE16M 25 ug/ml Scan ES-
100 515 6.76e6
32
7 516
e
i 517
L T o o o o e s o B o o o e o o N 8 M0 B I B o B B B i | 114
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acqguity UPLC BEH Shield RP,,
1.7 um, 2.1 x 10C mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% H,0 f 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
hefore retuming to initial conditions in 0.5 min. Desolvation Gas Flow (V/hr) = 750
Time: 10 min
Flow: 300 plmin
Rovistan, Revised 2015.08.26 Page 66 of 577 OSB3I 17



Eigure 2: d-N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

10june2016_dNMeFOSAM_003 10-Jun-2016 14:53:43
dNMeFQSA0616M 500 ng/mi
g d-N-MeFOSA [C4D;F;NO,S)" —  [C5F;T 515 > 169

‘3 1.54e5

|ri|1[.||||v||,||||||||r.|||||||.|||..|. ||||’||||||.|a|1|||l||l|||1.|||||||lrll:||r||||||||r|1'|||¢|v

3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80

N-MeFOSA [CoHsF;NO,S]" —  [C4F, ] 512 > 169
AM 88.3
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|||1r|||||||»|l|'|||r|IJ|||||||||||||r|[111|'||||||||||||ru||||||||ra

.80 4.00 4,20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 580
PFOSi I.-CF17502]- - [cﬂF1T]- 483 > 419

3, /\wa\ﬂ\

IIIIIIIII‘I!Il‘IIIIIIIllIIIIIIIlIlll|IIIlIlr'IIlIII||I|IIII|IIII|!|II|IIIIIIIII'IIIIIIIIIIIIIIIIIIII

3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60 5.80

PFOS [CeF 4780, — [FSO,) 499 > 99
129
O-rree ---1"1'1-'-'|----|~--| RN "‘l"”l""I""I""I""f"“'l""l""l""l'"'I""I""!
3.80 4.00 4.20 4.40 4.60 480 5.00 5.20 540 5.60 5.80
PFOA [CgF150,0" — [C;Fy5l" 413 > 369
10
167
A A(\'\M ANAM A AN A JV\/\AA AAAFL Ti
l""l”"l""l""l""I'"'I""I'"'I"”I""I""1'"'I""l'"'I”"I""I""I""I""l""‘l ime
3.80 4.00 4.20 4.40 460 4.80 5.00 5.20 5.40 5.60 5.80
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pt {500 ng/ml d-N-MeFOSA-M)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeQH:; ACN) / 20% H,O Caliision Energy (eV) =25
(both with 10 mM NH, OAc buifer)

Flow: 300 pimin
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Reagent

LCd3-NMeFOSAA 00003



R Afa] nggg L
7283C0
ID: LCd3-NMeFOSAA_DIDD3

— —— — = exp: 05721721 Prpat SEC ———
d3-N-MeFOSAA
NELLINGTOT!
By By i) | CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAQ516
OUND; N-methyl-d3-perflucro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available
FE F
\/ \ / \ / \/ /
~C N \ ~C ¢ ~C ~¢ 50 \
F CH,COH
/ \ / \ / e
F F
MOLECULAR FORMULA: C,.DH,F ,NOS MOLECULAR WEIGHT; 574.23
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY:; >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: immidyyy) 05/31/2016
EXPIRY DATE: (miaaryyyy 05/31/2021
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (T!C and Mass Spectrum)

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

. See page 2 for further details.

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

. Contains ~ 1% of branched isomer.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: %— Date: _06/01/2016
~ B.G. chittim e
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
919-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formit:27, Issued 2004-11-10 d3NMeFOSAAD516 (1 of 4)
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INTENDED USE:

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

HAZARDS;

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

SYNTHESIS ARACTERIZATION:
Where possible, all of our products are synthesized using single-praduct 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 meking point. isotopic purities of mass-labelled compounds are alse confirmed using

HRGC/HRMS andfor LC/MS/MS.

O ITY: - . - - - - -
Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of & 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/UVIMS/MS.
The relative response factors of the analyte of interest in sach solution are regjuired 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, Xu..X on which it depends is:
u, (V(x,xp,.. X, ) = 1/2"(%1‘,)2
i=1

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

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

intemational interfaboratory studies has also been established.

EXPIR TE RIOD OF VALIDITY:
Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

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

QUALITY MANAGEMENT: .
gistered to the latest versions of SO 9001 by SAl Giobal,

This product was produced using a Quality Management System re
ISOEC 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).
vy, 7 d!
v » CALA ANAB
e b :S. "

“
LEwY PLFERENEE MATENIAL,
FRODLCER

**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@well-labs,com**
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Figure 1: d3-N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)

31may2016_d3NMeFOSAA_001 31-May-2016 14:27:15
d3NMeFOSAAD516 25 ug/ml Scan ES-
TIC
| 100+ 8.39%e7
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31may2016_d3NMeFOSAA_001 327 (5.499) 31-May-2016 14:27:15
d3NMeFOSAAQ0516 25 ug/mi Scan ES-
573 1.04e6
100+ I
I
| i
I
3+
483
419
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) 51\‘5 [/ 575
0 ....,....',..‘.',,....,.:..,..;.,,...,....,....,....,r..![....,....,..‘..,....,....,....!‘....,.._r,....mlz
150 200 250 300 350 400 450 500 550 600
ondj r Figure 1;
LC; Waters Acquity Ultra Performance LC
MS: Mlcromass Quattro micro APl MS
Shromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) 7 50% HO Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 80% organic over 7.5 min and hold for 1.5 Cone Gas Flow (I/hr) = 50
min before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr} = 750
Time: 10 min
Flow: 300 plimin
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iqure 2; d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
i31 may2016_d3NMeFOSAA_003 31-May-2016 16:38:26
d3NMeFOSAA0516 500 ng/mi
10 d3-N-MeFOSAA {C11D3H2F17N04S]' — [CgF ] 573> 419
8.97e4
S
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0_‘[ - - . - . _ _ 154
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. FOSAA [C1DH3F17NO4S]' — [CgHF{;NO,S] 556 > 498
i 357
cl
lllllllllllllllllIJ‘IllllllllllllllIllllllllll[lllllll]lllllIIIIIIIlllllIllllllllllllllIllll[lrllll—'
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=
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100~ FOSA [CgHF;NO, 8] — INO,S] 498 > 78
- 180
o
0 IIIl|IlIllllIlI’II‘I|lIlllIlll‘Illl|III!’lIIl'l'l|rllll|ll‘ll|ll‘l|IlIl]IIll'l‘lll|||||Jilllll|||'|7_’—]Time‘
4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
{njection: Direct loop injection MS Parameters
10 ul {500 ng/mi d3-N-MeFOSAA)
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,0Ac buffer)
Flow: 300 plmin
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Reagent

LCd5-NEtFOSAA 00003



fl:9 /‘1 / {6 s !I!l!ll!lllllllllll

1D LCa3-NEFOSAA 00003

—— e EXP: DB/D221 Frpd: SBC
— d5-N-EtFOSAA

iT Tf}l\l CERTIFICATE OF ANALYSIS
RATORIES DOCUMENTATION

PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5NEIFOSAAQ716

COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid

STRUCTURE: CAS #: Not available
CD,CD,

\/ \/ \/ \/ /

/\/\/\/\/"Z“

/\ /\ /\ /\ bk

MOLECULAR FORMULA: C,DHF _NOS MOLECULAR WEIGHT: 590.26

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

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

LAST TESTED: (mmucymy 08/02/2016

EXPIRY DATE; tmmesywy) 08/02/2021

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 detalls.
. 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: _08/09/2016

” B.G. thittim G

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
579-8322-2436 » Fax: 519-822-2849 « info@well-labs.com
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TENDED USE: 5
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference matsrial (CRM)} was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

H S:
This product should only be used by gualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and sultable gioves, 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.

SYNTHESIS / CHARACTERIZATION:
g single-product unambiguous routes. They are then characterized, and

Where possible, ail of our products are synthesized usin
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 meiting point. Isoteple 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/UVIMS/MS.
The relative response factors of the analyte of Interest in each solution are refjuired to be <5% RSD. New solution lots of existing
products are compared fo older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY:

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

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

X, Xu...X_ on which it depends is:
.u:'(y('rl s Xgank, )} = 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 glasswars). 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.

JRAC ILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 acersdited callbration company. In addtion, their calibration is verified prior 10 each
welghing using NIST andfor 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

intermational interlaboratory studies has also been established.

PIRY DAT ERIOD 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 wamanted to be free of defects in materfal and workmanship and to conform to the stated
technical and purity specifications,

U LA ENT:
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 SO GUIDE 34 by ANSI-ASCQ

Natlonal Accreditation Board (ANAB; AR-1523).

aT0
* 7t CALA
= " ) -t :P.,:d < AU W%ﬁ?ml—

ACCRAEDITED

**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: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
02aug2016_d5NEtFOSAA_001 02-Aug-2016 13:46:37
f d5NEtFOSAAD716 25 ug/mi Scan ES-
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Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro API MS
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: §5% (80:20 MeOH:ACN) / 35% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 350 pl/min
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Eigyre 2; d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)
02aug2316_d5SNEtFOSAA_003 02-Aug-2016 17:11:12
d5SNEtFOSAA0716 500 ng/mi
100 d5-N-EtFOSAA [C4,D5H,F ,NO,S] — ICgF ) 589 > 419
:i 1.5%e5
.'
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0 I'IIIII"IIII'I'.IIIIII‘W"“M"‘IIIAI'AIA{‘(\IM""""I""I"I'IIII'I[’WMIM]\‘M
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4 334
2]
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1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 300 3.20 340
FOSA - [CgHF;NO, 8] — [NO, 5] 498 > 78
86.3
[L MMA«A/ A/\/\/\/\MM W AA/LMM
IlllllllIll'lllllllIlI'lIIlIIIIflIIIIIIIIIIIIIII]IIr|I|| IJIIII lll[lIIIIIllllllllllllll|l|l'llllflillIllli"
B 1.80 2.00 2.20 240 260 2.80 3.00 3.20 3.40
Conditlons for Figure 2:
Injection: Direct ioop injection ) MS Parameters
10 pl (500 ng/ml d5-N-EtFOSAA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH: ACN) / 20% H o] Collision Energy {(eV) = 25
{both with 10 mM NH,OAc buffer)
Flow: 300 pl'min
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Reagent

LCM2-6:FTS 00003



B:afafly &BC e

ID: LCM2-6:FTS_0C003

r T T Panis s _ _
FELLINGTON  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

NSNS NS NS
N NP W Wb

/\ /\ /\ /\

MOLECULAR FORMULA: “C,*CH, F, SO Na 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: >98% ISOTOPIC PURITY: >99% “C

LAST TESTED: mmiccnyy 01/08/2016 (1.2-°C,)

EXPIRY DATE: (mmiayy 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.
g 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 M2-6:2FTS during guantitative
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 {mmeciyy)

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 M262FTS0116 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 79 of 577 03/271¥2017



INTEN E:
The products prepared by Wellington Laboratorles Inc. are for laboratory use only. This certified reference material {CRM) was

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

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and sultable gloves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (8DSs) are available upon request,

YN c E AT
Whete possible, al 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,
SFCAUVIMSIMS, x-ray crystallography, and meiting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOM ITY: . B _ - - - - - - -
Prior to solutfon preparation, crystalline material is tested for homogeneity using & variety of techniques (as stated above) and its
solubillity 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/MSIMS and/or SFC/UVIMSIMS.
The relative response factors of the analyte of interest in gach solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystaliine material as

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

ERTAINTY:

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

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

Xy XX on which it depends is:
w, (0, %k, D) = 3 1, 3,)°
=1

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

The individual uncertainties taken into account include those associated with 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
reguiarly 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 interlabcratory studies has also been established.

E E|/P 0 LIDITY;
' Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, until the specified expiry
tate, In the unopened ampoule, Manitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basls.

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

technical and purity specifications.

U MANAGE T:
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 ing, (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASG

National Accreditation Board (ANAB; AR-1523),

™ CALA aae

~ o
BTOCHDW B RS REFTRCHET MATERIN,
PRODUCER

**For additional Information or assistance concerning this or any other products from Wellington Laboratorles Inc.,

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

Formi#:27, Issued 2004-11-10 M262FTS0116 (2 of 4)
Revi: :3, 2615-03-24
evision#:3, Revised 201 Page 80 of 577 OS/ZWOJ.?



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
B‘?-‘
O T T T e T e T e e T T o e e e e e Time
1.00 1.50 2.00 2.50 3.00 3.5 4.00 4.5 5.00 5.50 6.00
08jan2016_M262FTS0116_002 218 (3.666) 08-Jan-2016 14:34:58
M262FTS0116 25 ug/ml Scan ES-
100~ 429 8.54ebH
-6.2_
430
O et T T PPt T T P T T P T e T e P P T T T e e P e et p e e e MYZ
240 260 280 300 320 340 360 380 400 420 440 460 480
Conditions for Figure 1:
LG: Waters Acqufty Ultra Performance LC
MS: Micromass Quattro micro API MS
mat MS Parametors
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mabile 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 buifer) 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 Desolvation Gas Flow {I/hr) = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 plmin

Formit:27, Issued 2004-11-10
Revisiont#:3, Revised 2015-03-24
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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 . .
100 M2-6:2FTS [13021205H4F13SO3]‘ — [HSQ,]" 429 > 81
2.4%e4
=
&llllllllllEllllflilIIIIIlillll!IIIijIIIIIIll‘lIIIIEI‘IIIIlllI:Ill|llI'll!lIlllll||||||llll|l'llll’lll!]
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
10 M2-6:2FTS [13C,12CeH,F 1,807 — [13C,"2C4H,F,,80,° 420 > 409
2.83e4
o)
OIIIIIIIIIIIl|ll'IIIIITIIIIIII!IIIII;IIIIIIllllllillllll’!llllllIIIIIIIIII|I|I||T|II|||'|lll|l]ll|llll|
1.40 1.60 1.80. 2.00 2.20 240 260 2.80 3.00 3.20 340
10 [13C21206H3F12803]' — [HSO,] 409 > 81
g2.2
&
(lllflli’llllllllllllllllIIIIII'lIIIlFIIIIIIiIIIlllI|llll'l'lIIIllIIIIllIllllllllllllllllllllllIIIIIIIII
1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00 3.20 3.40
6:2FTS [CgHyF(3SO5" —  [CgH4F1,80,]" 427 > 407
10
83.3
5%
GIIIIIIITI'llIIIlIIIIIIIIll|IIll]lIIIIIIIIIIIIIIllT’r"lll!llll'IllliIl|'l||llll|lillllllllllllllllllIllll
1.4 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
10 8:2FTS [CioH4F 178051 — [C1oH3F SO, 527 > 507
g\/\/\/\/\/\/\ /\AM ”
2
] Ao AN AW AN /\/\»/\/\
IIJ'IIII'IIIIIIri|IIl||l|l]IlII'II|lIlI'I'I'lIIIIIIIl]jllll'llllllllllJlllI|lII[l|||'|Ill|lfil]lll||llll|
1.4 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20 3.40
10
102
52
CFllllllllll|lll]lllllllllr’l‘llllllllllIIIIIIIr'IIIJIll‘I[iIIIIIllljllllllllliI'I'llll‘lklllllll/l\l|lllllllfj
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20 3.40
PFOA [CaF 502" — [C,F sl 413> 369
wg/\x /\\ M\A /\/\ ”
eIIII|/'\I\IAAIA|T[I\~AI,I\I!IIWI\IAIIIITI'AI/I\II'III\IIIIIIlm\lc\llIIIIIIII]ITIA'A[TIIIIIIM
1.4 1.60 1.80 2.00 2,20 2.40 2.60 2.80 - 3.00 3.20 3.40
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 340
Conditions for Flaure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2-6:2FTS)
Collision 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

M262FTS0116 (4 of 4)
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Reagent

LCM2PFHxDA 00008



| o B |
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
\/ VNV VIV VYV
N W e e N L
/\ /\ /\ /\ /\ /\ /\ /\ 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: tmmcaymy 01/07/2016 (1,2-°C)
EXPIRY DATE; immesywy) 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 R

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

Forrmik:27, 1ssued 2004-11-10 M2PFHxDA1112 (1 of 4)
Revision#:3, Revised 2015-03-24
ovisiont, Rovise Page 84 of 577 03273017



INTENDED USE;

The products prepared by Wellington Laboratories Inc. are for laboratary use enly. This certified reference material (CRM) was 5
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 wefl-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:

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

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. 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/er SFC/UVIMS/MS.
Tha relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lo%s of axisting
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 uncertairty of the independent parameters

X, XX 0N which it depends is:
w (M%), %505, )) = 1’2“(%%)2
i=l

[ L
whera x s expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account inglude those associated with waights (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 crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISC/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 traceabls to NIST. For certain products, traceability to
international intertaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stabifity 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.

U NAGEMENT:;

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

€y g
*t CALA ANAE

~ e

NCFERCNCE MATERAL
PRIMIG i

**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**

Form#:27, Issusd 2004-11-10 M2PFHxDAIM2 (2 of 4
Revision#:3, Revigad 2015-03-24 ;
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Figure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
29no\i2012_M2PFHxDA_004 29-Nov-2012 14:27:19
M2PFHxDA1112 25 ug/ml Scan ES-
TIC
100 4.81e7
5

WWMW

1.7 pm, 2.1 x 100 mm

Mcbile phase: Gradient

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

(both with 10 mM NH, OAc buffer)

Ramp to 100% organic over 7 min and hold for 1,5 min
before returning to inttial conditions In 0.5 min.

Time: 10 min

Flow: 300 pifmin

"".I""I""I""l""l""l""f'r"I'"'l""I""!""I“"l""l""TTime
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 2.71eb
P
] 770
. 816
i 771
0 Illl'llilIlllllillllI|||]llil'Illrllllllll!lllllllllllll'lIIIIrII'I‘IlIIIIIIIIY'IIIIIIl|lll|l1lll'll|5|ilﬁ'lll Illlllll flllll'llll'llll‘f 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 API MS
phi Iti MS Parameters
Column: Acquity UPLC BEH Shield RP,,

Experiment: Full Scan (225 - 1200 amu)

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

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

Formii27, issued 2004-11-10
Revisioni:3, Revised 2015-03-24
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Figure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
29nov2012_M2PFHxDA_006 29-Nov-2012 15:24:50 !
M2PFHxDA1112 500 ng/mi
10 M2PFHxDA ['3C,12C,F3, 050" — [13C,12C, F,, ) 815> 770
1.82e4
&~
G IlIIllll?lllIII|ll'|lllIIIIl]llI!‘Illfl[IIIII’ll]TllIfIIII‘IllIfIIIJITIIJIIIlJlI'IIIIIIIIIIIIIIIIIIIIIIIIII
1.00 1.20 1.40 1.80 1.80 2.00 220 240 2.60 2.80 3.00
PFHxDA [CgFa405" — [Cy5Faq] 813 > 769
IIIII|l-ll:llIIIIlll,llII[IIlllIIJl|||IIII'II]IIII|IIllllIIIIlIlIIIIII|IFJ'IIIJT|,|Illllllllllllllllllllll]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
] 134
=
0-llIlillllHIllllr'lll|II[I|]IIlllIIFIIIIIIIIIII'IIllllIiIIIIIIIlIIrllIIIlll!lIIIIIIlII[IIIIIlIrlIIIlI'ITTq
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
100~ PFTeDA [C14F 2708 — [CyaF 50" 713 > 669
] 88.0
G-IIIIIII||]IIIIIlll(lllIlIIll!llllIIllll!IIIIIrIIIIIIIllllIIIIIII[flIllIlIlIlllllIIlllllllllllllll]llll!T]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00
100~ PFOS [C4F (7SO, — [FSO,4]" 499 > 99
] 100
ae—:
0-""I""I""I""I""i""]""r""!""l""l""I""l'"'1""i""|""I AR AN UULLE RN LR
1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 280 3.00
10 PFOA [CaFy150,0" — [C/Fygl" 413 > 369
122
ISR AN WWULRD RN AR LA RS AN UL R AR R LR LS RS R RS N R E RRA s s o nns s B Flig]-]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
ition tre 2:
Injection: Direct loop injection MS ters
10 pl (500 ng/ml M2PFHxDA)
Collision Gas {mbar) = 3.39¢-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN)}/ 20% H,0O Collision Energy {eV) = 15
{both with 10 mM NH,OAc buffer)
Flow: 300 p!!rriin
Formit:27, Issued 2004-11-10 M2PFHXDA1112 (4 of 4)
Revision#:3, Ravised 2615-03-24 03/275017
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Reagent

LCM2PFTeDA 00007



i

738563

52 :‘ Z ﬂ ﬂ ﬁ ( //7 ‘ ID: LOM2PFTeDA,_00007
= = —— - Exp: 120720 Prpek: S8 r—_

. 13C2-PFTeDA at S0ugimL

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
R DE: MZ2PFTeDA LOT NUMBER: M2PFTeDA1115
COMPOUND: Perfluoro-n-[1,2-"C Jtetradecanoic acid
STRUCTURE: CAS #: Not available
0
\/ \/ \/ \/ \/ \/ ol
\/\/\/\/\/\/\13/ on
/\ /\ /\ /\ /\ /\ /\

MOL R M : ®C,”CHF,0, MOL QL!I.AB EIGHT: 716.10
CONCENTRATION: 50 ¢ 2.5 pg/ml LVE Methanol

- Water (<1%)

MICAL PURITY: >98% ISOT URITY: >09% “C
LAST TESTED: (mwsayym 12/07/2015 (1,2-C,)
EXPIRY DATE: (i) 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)
DI INFORMAT|
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _12/08/2015
” B.G. Chittim iy
Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
$19-822-2436 « Fax: 519-822-2849 + info@well-labs.com
Formi:27, lssuod 2004-11-10 Page 89 of 577 M2PFTeDAIDB (R 42017
rev)

Revislon#.3, Revised 2015-03-24



INTENDED USE:

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

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

HESIS / CH CTERI iON:
Where possible, ail of our products are synthesized using sirgle-product unambiguous routes. They are then characterized, and
theilr structures and purities confirmed, using a combination of the most relavant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMB/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
solubliity 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 andfor SFC/UV/MS/MS.
The relativa 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:

n

U (P(x) X2, )} = Zu(y,x,)l

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

The individual uncertainties taken into account include those associated with waights {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 lsvel 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 crystalling 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 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 10D OF VALIDITY:
Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyta(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in 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 ISO 9001 by SAl Global,
[SO/IEC 17025 by the Canadian Association for Laboratary Accreditation Inc. (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

b/ d
1 P CALA

ACCREDITLS

~

REFERENCE MATEPAL
FRODUCER

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

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

Formit:27, Issued 2004-11-10 M2PFTeDA1115 (2 of 4)
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FEigure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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Conditlons for Figure 1:
LEC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro AP MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Fult Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
’ Start: 65% (80:20 MeOH:ACN) / 35% HO Capillary Voltage (kV) = 3.00
(both with 10 mM NH,0Ac buffer) Cone Voitage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {I/ht) = 60
before retumning to initial conditions in 0.5 min. Desoivation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/imin

Form#:27, Issued 2004-11-10
Revisionti:3, Revised 2015-03-24
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Figure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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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,OAgc buffer)
iFlow: 300 ulfmin

27, 1-10 D,
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Reagent

LCM4PFHPA 00007



L. ¥ a2l LR

iD: LCMAPFHPA_0D0O7
Exp: 0527721 Drpd SBC .
= 13C4-Perfluoroheptancic a

WELLIN GTON CERTIFICATE OF ANALYSIS

DOCUMENJATION

LABORATOI?;

PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpA0516
COMPQUND: Perfluoro-n-[1,2,3,4-"C ]heptanoic acid
STRUCTURE: CAS #: Not available

NS N/

/0\13/0\13/ ~

e OH
/ \ / N / \
MOLECULAR FORMULA: “C,*CHF O, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2,5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%*C
T TESTED: (nmddipyy) 05/27/2016 (1.2,3,4-°C))
XPIRY DATE: (mmdiyy) 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 methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: m, Date: _(07/05/2016
” B.G. trittim G
Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Formif:27, Issued 2004-11-10 MAPFHpAQ516 {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.

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-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.

IS :
Where possible, all of our products are synthesized using single-product unambiguocus routes. They are then characterized, and
their structures and purities confirmed, using & combination of the most relevant techniques, such as NMR, GC/MS, LG/MS/MS,
SFCIUVIMS/MS, x-ray crystallography, and melting peint. Isotopic purities of mass-labelled compounds are alse confirmed using

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

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
fot 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 tesponse factors of the analyte of interest in each solution are required 1o be <5% RSD. New solution lots of existing
products are compared to oider lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY:

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

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

X, X,....X, on which it depends is:
ﬂ'c (y(xt’le"'xn )) b Z"(J’:l‘;)z
u i=l

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

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

IRACEABILITY:

All reference standard solutions are traceable to specific crystalling 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 {olerance 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 s 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 baslis.

LIMI 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.

ALITY MAN NT:
This product was produced using a Quaiity Management System registered to the latest versions of [SO 9001 by SAl Global,
ISO/EC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc., (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

+9
* * CALA
. ¥ wiing
AT RS el At Mn%wzﬂuﬂ.

ACCREDITED

**For additional information or assistance concerning this or any other products from Wallington Laboratories Ine.,

please visit our website at www.weil-abs.com or contact us directly at info@well-labs com**
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Figure 1; MA4PFHpA; LC/MS Data (TIC and Mass Spectrum)
27may2016_M4PFHpA_001 27-May-2016 15:05:46
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
rom hi n M3 Parameters
Column: Acquity UPLC BEH Shieid RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN)} / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voitage {V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 Cone Gas Flow (I/hr) = 50
min before retuming to initiai condliions in .5 min. Desolvation Gas Flow (/hr} = 750
Time: 10 min
Flow: 300 ulmin
Formi#:27, lssuad 2004-11-10 M4PFHpADS516 (3 of 4)
Revision#:3, Revised 2015-03-24 03/ émo 17

Page 96 of 577




Figure 2; M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Injection.  Direct loop injection MS Parameters

10 ul (500 ng/ml M4PFHpA)
Coliision 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,OAg buffer)

Flow: 300 pifmin

Form#:27, issued 2004-11-10 M4PFHpAOS16 (4 of 4)
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Reagent

LCM5PFPEA 00008



= D- LCM5PFPEA_00008
== Exp: 05/22/20 Prpd; S8C
- 13C5-Perfluoropentanoic a

WELLINGTOMN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
.}/}MM}Z_/ //Q///é///( V.

L ¢Be 9pl T

PRODUCT CODE: M5PFPeA LOT NUMBER: M5PFPeAD515
COMPOLUND: Perfluoro-n-["C Jpentanoic acid
STRUCTURE: CAS #: Not available

|=5 /F F1\ /F 13"

c i C
F/ "‘-1%/ \130/ ~

AWATT
F F F F

MOLECULAR FORMULA; ¥CHF,0, MOLECULAR WEIGHT: 269.01
.CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% *C
LAST TESTED: mmeaywy 05/22/2015 ("C,)
EXPIRY DATE: immeenyy 05/22/2020

RE MENDED ST GE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(05/25/2015

” B.G. Chittim (mmoyyyy}

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

#:27, 11-10
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The products prepared by Wellington Labaratories Inc. are for laboratory use only, This certified reference material (CRM) was '
designed to be used as a standard for the identification and/or quantification of the 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 womn at all times. Waste should
be disposed of according to national and regional reguiations. Safety Data Shests (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, GCIMS, LC/IMS/MS,
SFC/UVIMSBIMS, x-ray crystallography, and meiting point. |sotopic purities of mass-labelled compounds are alse confirmed using

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

HOMOGENEITY; A
Prior to sclution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubllity In a given diluent is taken into consideration. Duplicate soluticns 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/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 te 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 aur 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, XX, ON which it depends is:
u (P, X0 X, )) = ]/Z u(y,x,)?
=1

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

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

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISOAEC 17025 accredited calibration company, In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceabie external welghts. All voiumetric glassware used is of Class A tolerance and has bean
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interaboratory studies has also been established.

A : 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 analyts(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.

UAL EM H
This product was produced using a Quality Management System registerad to the latest versions of ISO 9001 by SAl Global,

tSONEC 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),

A J

» . 3

‘_“: l. Cé‘,!._A ACCREDITED
Foand e £ IE"%W

**For additfonal information or assistance conceming this or any other preducts from Wellington Labaratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@wetl{abs com**
Formil:27, issued 2004-11-10 Page 100 of 577 MSPFPSMQ%/{;;/%OI?
revd
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Figure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)

22may2105_M5PFPeA_002 22-May-2015 14:38:34
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
om hi n 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,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 60
1.5 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Fornw:27, Issued 2004-11-10 Page 101 of 577 M5PFPeADBSRTY 420 17
rev0
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Eigure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flgure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M5PFPeA)
Collision Gas {mbar) = 3.35e-3
Mobile phase: Isccratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =9
(both with 10 mM NH,OAc buffer)
Flow: 3_00 ul!min
Formit:27, Issued 2004-11-10 Page 102 of 577 MspFPaAoﬁslqggzoﬂ
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Reagent

LCM8FOSA 00011



KA

730615

ID: LCMBFOSA_00011

Exp: 1222017 Prpd: SBC
13C8-Perflucrococtanesulfo

WELLIMN GTOI‘*:T CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M8FOSA-I LOT N BER: MBFOSA1215l
COMPQUND: Perfluoro-1-[°C Joctanesulfonamide
STRUCTURE: CAS i#: 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: tmmisawm) 12/22/2015 (C,)
EXPIRY DATE: reayym 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. Chittim (mméceysy)

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 MBFOSA1215t (1 of 4)
Rovisior, Revised 2015:05-24 Page 104 of 577 03/27r2017



INTENDED USE;

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

HAZARDS:

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

SYNTHE C TERI 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/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.,

MO Ui } -
Prior to solution preparation, crystalline materlal is tested for hamogenetty using a variety of techniques (as stated above) and its
solubility in a given dilvent 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/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 homogenslty 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 foliowing
equation:
Tha combined relative standard uncertainty, u {y), of a value y and the uncertainty of the Independent parameters

Xy Xu..X 0N which it depends is:
4 (V%)% 0. %,)) = 1/2 u(y,x,)?
=1

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

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

JRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regutarly tested by an extemnal ISO/IEC 17025 accredited calibration company. In addition, thelr calibration Is verified prior to sach
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 traceabls to NIST. For certain products, traceabillty to

international interlaboratory studies has also been established.

E AT 0D OF VALI :
Ongoing stability studies of this product have demonstrated stabiiity in its composition and concentration, until the spacified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the Jlisted analyte(s) is performad

on a routine basis.

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

technical and purity specifications.

A H
This product was produced using a Quality Management System registered to the latest versions of 1SO 8001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 12286), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

* CALA arfag

L]
Adr Mgt RN REFCREMCE MATZAIAL
PHODUCER

41
)
A}

- 4

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

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

Form#:27, lesusd 20041110 MEFOSA1215] (2 uf4h
Revision#:3, Revised 2016-03-24 Page 105 of 577 03/2e082017



Figure 1: M8FOSA-I; LC/MS Data (TIC and Mass Spectrum)
| 22dec2015_MBFOSA_001 22-Dec-2015 16:24:09
| MBFOSA12151 25 ug/mi Scan ES-
' TIC
100 1.19e8
BE_
Ot e e e T T T T T T T T T T e e Time
150 2.00 2 50 3.00 3. 50 400 450 500 550 6.00 650 700 750 8.00
22dec2015_MBFOSA_001 338 (5.684) 22-Dec-2015 16:24:09
M8FCSA12151 25 ug/ml Scan ES-
100~ 506 3.58e6
BQ_
1 505 ; 508
Oorerer=r Tt rr e R jL.(..,....,,...,”.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 API MS
Chromategraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (hegative}
Start: 50% (80:20 MeCH: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 (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (i/hr) = 750
Time: 10 min
Flow: 300 plmin

Formi#:27, Issued 2004-171-10
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Eigure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)

22dec§01 §5_MBFOSA 002 22.Dec-2015 17:02:42 '
10 2.08e5
I""I'"'I""i‘"'I""I""l""l""l""I""I""I""I'"'I'”'i“"I""I""I""I""I""l
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 - 420 4.40 4.60
o 13¢,-FOSA [°C,12CHF;NO, ST —  [NO,ST 502 > 78
. 2.27e3
#
GIllIIIllllllllllllll‘ll1llIIll]IIIIIllll'llll‘llllllllllllIIIrllI'Illlllllfllllrlllillll|I|illl!!
26 2.80 3.00 3.20 340 | 3860 3.80 4.00 4.20 4.40 4.60
MBPFOA [CeF1s0,° — [13C/F T 421 > 376
10 /_/\A 82.6
l[l’i!'lllllllll'lill'llll'llllIIlIlflIllIIIIl[llIl]llll'lllllllllllllll‘ll||lllllllll'flll]llllllllq
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4,60
o 13¢,-FHpSA ['3C,HFgNO,S] ~— [NO,SI" 455> 78
68.8
&=
lllllllllllllIII|IIllIIllllllllllll]llllflll'lIII'IIIIIII'II"'III;'llllllllllflllllIIIIIIllIlIIIII[IT
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
MBPFOS [3C4F S0 —  [FSO, 507 > 99
10 / 86.6
0I[/I\IIIlllllllIlllllIIII{NﬁIMIIIMIWII'miﬁmmﬂllflm
260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.80
10. 721
%
- A
jllllllIllrlll‘,l[lllllllllllllllllllllllIIII[IIII"IIIIIIlll'llIIIIIIIIIIII'lIIIrIIIIIlIll'lilllll[i1
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
10 PFOS [C¢F(7S0, — [FSO,4) 499 > 99
723
a2
I""I""I""l""l"-"I""r""l""l""l""I""r'"'I""l""l""l""'I""I"/'\'/\IA"C\”/_\'_!
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
o PFOA [CeF150,1" — [C,F, ) 413 > 369
76.1
K-
&Ifillllll'l‘lll’llll[f!lllllllilllilllllll]lllllllI|IIlllllllllllllllllllll1—|!llllllll'lll.llllli'll/l\/l—lTime
2.60 2.80 3.00 -3.20 3.40 3.60 3.80 4.00 4,20 4.40 4.60
Injection: Direct loop injection MS Parameters
: 10 pl (500 ng/ml MBFOSA-)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isccratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 pimin
Formi#:27, lssued 2004-11-10 - MEBFOSA1 265’(72?2)20 17
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Reagent

LCMPFBA 00008
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ID; LCMPFBA,_QOD08

A — T S | T
— Eyp: (572421 Prpd. SBC —_——
13C4-Perfluarobutanoic ac

WELLIE‘J—GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Darrid tE
PRODUCT CODE; MPFBA LOT NUMBER: MPFBA0516
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: >98%"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

Formt:27, Issued 2004-11-10 MPFBACG516 {1 of 4)
Revision?:3, Revi 24
evisiontt:3, Revisad 2016-03 Page 109 of 577 03/27%017



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 personnsl familiar with its potential 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 wefl-functioning fume hood and suitable gloves, eye protection, and clething should be wormn at all imes. Waste should

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

Y| 1 1ON:
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 cormbination 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-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 SFC/UVIMS/MS.
The relative response 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 lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY:

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

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

X, X,..X% on which it depends is:
e (P51, Xp..%,)) = Jzu(y,x,)’
i=1

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric giassware). An expanded maximurm 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.

ILITY:
Ali reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEG 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, traceabllity to

international interlaboratory studies has also been established.

I »
Ongoing stabilify 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 Wi
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1 523).

™" CALA

o
L REERCHOE MATERIAL

ACCREDITEDR

**For addltional 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**

Form:27, [ssued 2004-11-10 MPFBAOS16 (2 of 4)
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Figure 1; MPFBA; LC/MS Data (TIC and Mass Spectrum)

24may2016_MPFBA_001 24-May-2016 11:29:45
MPFBAD516 25 ug/mi Scan ES-
TIC
o F 7.96e7
3
C T T T T T T T T T T T T T T T T T T T T T T T e e e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
24may2016_MPFBA_001 112 (1.883) 24-May-2016 11:29:45
MPFBAQ(516 25 ug/mi Scan ES-
100- 217 1.53e6
32...
172 216
0 ....,'....,....,...1,.'...,....,....,‘...,....,..1.1....,,...,,.:.,. T T T T T T T T e Y2
150 160 170 180 190 200 210 220 230 240 250 260
Gonditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
. MS P
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: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,0Ac buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic aver 7 min and hald for 1.5 min Cone Gas Flow ((/hr) = 100
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, izsued 2004-11-10 MPFBADS16 (3 of 4)
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Eigure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)

7
24may2016_MPFBA_003 24-May-2016 15:26:21
MPFBAO516 500 ng/mil
100+ MPFBA [13C4F7°2]' — [1303F7]" 217 > 172
] 6.70e5
e
0—""I""l""l""l""l"" I I A R R I U R I R R N R R Ry
240 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFBA [C4F70,1" — [C3Fel 213> 169
100+
N 263
]
0-“"I""I""I""I""i'"'I""I""I""l""l""'l""l""I""l""l"”I""l""l""l""l
2.40 2.60 2.80 3.00 3.20 340 3.60 3.80 4.0 4.20 4.40
100~ PFOS [CgF(7S03) — [FSO,) 499> 99
] 163
o]
d"”l'"'l""I""I""I""!""I""l""|""I""i""l""I""!'"'I"”l""[""l""[""]
240 260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFOA [CgF150,]" — [C,Fyql 413 > 369
% 341
cIrlllIIIIII||'I|l|'|||l'lll|lIIII1IlllI[ll'lllIlillljllIIIIlII'I'I'IIllllIIIlllllllllll'lIllllllllllllllfl
240 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFHxA [CeF 11021 — [CsFyq ) 313 > 269
% 372
AR R RS U LAY LA AR LA LA R RS RARY B L s LS Ly wanay nasny o s s LR RRRA |
240 2.60 2.80 3.00 3.20 340 3.80 3.80 4.00 4.20 4.40
10 PFPeA [c5F902] ~— [C4Fql 263 > 219
3NVMVMW\AMWMWM )
IIII[llIll'lllll'll‘IIIIIIIIIJI'lIlIIIIll]Illlrllll IIIIIIIIIjllIIrIIIl'I|ll[llll'llll'llllllllll'll_l_l_‘Time
2.40 2.60 2.80 3.00 3.20 ‘ 340 3.60 3.80 4.00 4.20 4.40
Conditions for Flgure 2
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% HO Collision Energy (eV) = 10
(bath with 10 mM NH,OAc buffer)
Flow: 300 plimin
Formit:27, lssued 2004-11-10 Page 112 of 577 MPFBAngg,{Qrz&?ON
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Reagent

LCMPFDA 00011
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ID: LCMPFDA_0D011
———— 4P 08/1%/20 Prpd- SBC —

| V4 M C 13C2-Perfluomadecanok a
WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDA(0815
COMPOUND: Perfluoro-n-[1,2-C ]decanoic acid
STRUCTURE: CAS #: Not available

F F F F F F F F ©
F \c/ \c/ c/ c/ ‘3!:!
N N N N NN
/\N /N /\ /\ /\
F F F F F F F F F F
MOLECULAR FORMULA: “C,*C,HF O, MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% OPIC PURITY:; >99% “C
LAST TESTED: (mmweavy 08/19/2015 (1,2-°C,)

EXPIRY DATE: tmricoryywy) 08/19/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %_, Date: (8/21/2015

~ B.G. CHittim ()

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

Foﬂnf_ﬁ:Z?, Issued 2004-11-10 MPFDADB15 {1 of 4)
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INTENDED USE:

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

ES A TER ION;
Where possible, all of our products are synthesized using single-product unambiguous routss. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are 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 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 relativa response factors of the analyte of interast in each solution are required to be <5% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCE I H
The maximum combined relative standard unceriainty of our reference standard solutions is calculated using the following

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

X, X,...X, on which it depends is:
U, (%, X350 ,)) = ]}Zu(y,x,)’
=1

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

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

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline Iots. The microbalances used for solution preparation are
regularly tested by an external ISO/NEC 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, traceability to

international interlaboratory studies has aiso been established.

Pl P D AL g
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 listad analyte(s) is performed

on a routine basis.

Rl d
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:
ystem registersd to the latest versions of IS0 9001 by SAl Global,

This product was produced using a Quality Management §
ISO/IEC 17025 by the Canadian Assaclation for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),
1y :
L)
[
* I CALA
‘lﬂ ) ‘e..w ACCREDITEDS
Acgeny a0t Atk nm%ﬁ;m

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

please visit our website at www,wellJabs.com or contact us directly at info@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
MPFDAQ815 25 ug/m! Scan ES-
TIC
1007 6.18¢7
-ag_
VWMWWW
O+ e 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
=
470 516
O I e e e e B e B e I B e o o w1 1174
160 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
|§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

Formit:27, Issued 2004-11-10
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Eigure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 ul (500 ng/ml MPFDA)

Collision Gas (mbar) = 3.358-3

Mobile phase: [socratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) = 13

(both with 10 mM NH,OAc buffer)
Flow: 200 plifmin

Farmt:27, Issued 2004-11-10
Revision¥:3, Revised 2015-03-24

Page 117 of 577

MPFDAGS15 (4 of 4)
rev()
03/27/2017



Reagent
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12: LCMPFDoA_00008
Exp: D4A18/21 Prpd: SBC
— _ — — 13C2-Perfluornododecanoic

INGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Ny Y4 L/// 6-4/C
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoA0416
COMPOUND: Perfluoro-n-[1 ,2-"C ]Jdodecanoic acid
STRUCTURE: CAS #: Not available

NN/ NNSNS 1,l|

\/\/\/\/\/\13

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

OH

MOLECULAR FORMULA: *C,"C, HF_O, MOLECULAR WEIGHT: 616.08
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% *C
T TESTED; mmayyrs) 04/08/2016 (1,2-%C)
EXPIRY DATE: iy 04/08/2021

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: _04/15/2016

” B.G. ehittim (i)

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

Form#:27, Issued 2004-11-10
Revisiun#:;i?evised 2015-03-24 Page 119 of 577 MPFDDAM?/EZ?Z%’OI?



[ ED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

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

H DS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handiing of hazardous
chemicals. Due care shouid 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.

SYN S 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 technigues, such as NMR, GC/MS, LCMSIMS,
SFCIUVIMS/MS, x-ray crystaliography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY:

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

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

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

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

X, X,...X, 0N which it depends is;
uc(y(x,,x,,...x,,)) = ]’Zu(y#x.l)z )
i=1

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

The individual uncertainties taken into account inciude those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 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 and/or NRC traceabls 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

intemnationai interlaboratory studies has also been established,

EXPI A P OF 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.

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

[ E '
This product was produced using a Quality Management System raglstered to the latest versions of ISO 9001 by SAI Glabal,
ISO/EC 17025 by the Canadian Assaciation for Laboratoiy Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB: AR-1523).

+« 1
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFDoA; LC/MS Data (TiC and Mass Spectrum)
08apr2016_MPFDocA_002 08-Apr-2016 13:17:32
MPFDoA0416 10 ug/ml Scan ES-
TIC
100+ 1.05e8
O\'?F
-+ e R R s e e e T e Time
1.00 1.50 2.00 2.50 3.00 350 4.00 4.50 5.00 5.50 6.00 6.50
l 08apr2016_MPFDoA_002 295 (4.961) 08-Apr-2016 13:17:32
| MPFDoAQO416 10 ug/mi Scan ES-
i 100 615 1.44e6
] 570
-ée_
616
5711 |
Ottt e e T T T o T T T T T T e e et Y2
150 200 250 300 350 400 450 500 550 600 650
iti r Fi 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
rom hi iti 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: 60% (80:20 MeOH:ACN) / 40% HO Capillary Voitage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for 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 pifmin
Form#:27, issued 2004-11-10 - MPFDOAQ416 (3 of 4)
Revisioni#:3, Revised 2015-03-24 03/ i?e(ﬁOl?
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Eiaure 2; MPFDoA; LC/MS/MS Data (Selected MRM Transitions) .
08apr2016_MPFDoA_003 ' 08-Apr-2016  15:52:42 '

MPFDoA0O416 500 ng/ml!
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Injection; Direct toop injection MS Parameters

10 i (500 ng/mi MPFDoA)
Collision Gas (mbar) = 3.24e-3

‘| Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collisicn Energy (eV} = 13
(both with 10 mM NH,0Ac buffer)
Flow: 300 pifmin

:Ofm#.??, ;ssued 2004—‘;1-10 MPFDoAO418 (4 of 4)
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Reagent

LCMPFHxA 00012



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

WELLINGTON  CERTIFICATE OF ANALYSIS

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

F

N M A

\/ \C/ \%/

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

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

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

RECOMMENDED STORAGE: Store ampoule 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 (mmidyyyy)

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 MPFHxAD416 (1 of 4)
Revision#:3, Revised 2015-03-24
o Fove Page 124 of 577 03/27Fb17



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 familfar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exarcised to prevent unnecessary human’contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye pratection, and clothing should be worn at ail times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

Where possible, all of our products are synthesized using singie-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 paint, Isotopic purities of mass-labelied compounds are also confirmed using

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

HOMOGENEITY:

Prior 1o solution preparation, crystalline material Is tested for homogeneity using a variety of 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 crystaliine
lot and, after the addition of an appropriate intarmal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UVIMS/MS.
The relative response factors of the analyte of interest In each solution are required to be <5% RSD, New solution lots of existing
products are compared to clder lots in the same manner, which further confirms the homogeneity of the crystalline material as

well &s the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calcylated 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, (0%, %p50%,)) = ]}Zﬂ(y.x,)"
=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 95%) is stated on the Certificate of Analysis for all of cur products.

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regutatly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing ysing 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 traceabla to NIST. For certain products, traceabiiity to

intefnational interlaboratory studies has also been established.

E A
Ongoing stability studfes 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 shipment, all products are warranted to be fres of defects in material and workmanship and to conform to the stated

technical and purlty specifications.

UAL EMENT:
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 1ISO GUIDE 34 by ANSI|-ASQ
National Accreditation Board (ANAB; AR-1523),

**" CALA mgfm
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**For additional information or assistance conteming 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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Eigure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

! 08apr2016_MPFHxA_002 08-Apr-2016 14:07:01
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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 Shieid 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 Caplllary Voltage (kV) = 2.00
{both with 10 mM NH OAc buffer} Cone Voltage (V) = 15.00
Ramp to 80% organlc over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) = 100
before returning to initial conditions over 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Fiow: 300 plfmin
Formt:27, lssued 2004-11-10 MPFHXAG41E (3 of 4)
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Eiaure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

08apr2016_MPFHxA_003 08-Apr-2016  15:44:06
MPFHxA0416 500 ng/mi

10 MPFHxA ['3C,12C,F 0,1 — [13C,12CF I 315> 270
[M+2] 1.94e5
0I""I'”"I""I""I""I""i""I""I""I""I""!""I""i""l""I""l""l""l""l""I
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
PFHxA [CeF 141020 — [C5Fyq) 313 > 269
10
194
c‘IIIlIlllAIAII/:\IAI_[I\ll}.IMAAIMAIAIAAIIITIIII||r1lMllllIIImIrIIIMmIAAEI‘]IIIIII
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
” PFOA [CF150,1" ~— [C7Fysl 413> 369
1.19e3
32
G|-'"-“T'Jh’?’l"_""\'l'"'\'ﬁ"---|T'--/?"'lll\-’-‘-'|"'-”|"'-'i"'-F"---:"”r-"' AR RS UL AR R
2,60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
PFHpA [C7F 130" — [CgFy,l 363 > 319

%/\MMAM b s Al mﬂf\mmm

Jllllllllllllllll-rlIIIIIlil.llllllllllIllrlIIlIIII]]lIlllllllTTllllllliillllllllllll]

260 2.80 3.00 3.20 340 - 360 3.80 4.00 4.20 440 4.60

10 PFPeA [C5Fg0,1" — [CyFgl 263 > 219
MA )
ik W Al b s ML st AMMVL
I'"7]""|""[""|""|""I""l""l""l""l""I""I'"‘l""l""l"f'l""l""l“"l"”—l
280 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
PFOS [CgF780," — [FSOQy) 499 > 99
1o 357
IR RS AN EE RS LA R |ll||n-:-|I|||'|||l||i|||l\|_||||1r||F|||||l|l1|||;|||||||ll||Ml|/\||Time

2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60

Conditions for Figute Z:

injection: Direct loop injection MS Parameters
10 [l {500 ng/ml MPFHxA)
Collision Gas {mbar) = 3.39e-3

Mobile phase: Isocratic 80% (80:20 MeCOH:ACN) / 20% H,O Collision Energy (V) = 10
{both with 10 mM NH,OAc buffer)

Flow: 300 pt/min

Form#:27, Issued 2004-11-10 MPFHxAG416 (4 of 4)
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Reagent

LCMPFHxS 00008
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ID: LCMPFHXS_00008
EXp’ 102320 Prpd: 5BC
1802-Perfluorahexanesylfo

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Weyliiis)
\// v / 7
PRODUCT CODE; MPFHxS LOT NUMBER: MPFHxS1015
MP D: Sodium perfiuoro-1-hexane[*0,]Jsulfonate
STRUCTURE; CAS #: Not available

F\C/F F\C/F F\C/F s
N N

/N /N /N

F F F F F F

MOLECULAR FORMULA: C,F,.5"0,"ONa MOLECULAR WEIGHT: 426.10

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 pyg/ml (MPFHxS anion)

CHEMICAL PURITY: >08% ISOTOPIC PURITY: >94% (*0,)

LAST TESTED; mmddyy) 10/23/2015

EXPIRY DATE: inmvaoyyy) 10/23/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

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

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

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/28/2015

~ B.G. Chittim et

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

Form#27, Issued 2004-11-10 MPFHxS1015 {1 of 4,
Revision#:3, Revisad 2015-03-24 Page 129 of 577 03/2‘7;@{5 17



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

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be 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 andfor LC/MS/MS,

HOMOGENEITY:

UN

E

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UVIMS/MS.
The 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 solutions in the storage containers.

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 interlaboratory studies has also been established.

L)DITY:
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 méierlal 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 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: MPFHxXS; LC/MS Data (TIC and Mass Spectrum)
230ct2015_MPFHxS_002 23-0ct-2015 12:51:05
MPFHxS1015 10 ug/m| Scan ES-
TIC
120 ﬂ 9.14e7
=
O T T e e e Time
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230ct2015_MPFHxS_002 190 (3.195) 23-Oct-2015 12:51:05
MPFHxS1015 10 ug/ml Scan ES-
100+ 403 2.64e6
B‘E_
401
404
I R o Lo N L L Ly oy o a e e s e e ey s s s RO as LALS) B R As LAAas aA RAARY mfz
160 180 200 220 240 260 28 300 320 340 360 380 400 420 440
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: Fulf 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 (l/hr) = 60
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; MPFHxS; LC/MS/MS Data (Selected MRM Transitions) ]
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Conditions for Figure 2;
Injection; Direct loop injection MS Parameters

10 pl (500 ng/ml MPFHxS)
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
Form#:27, Issued 2004-11-10 MPFHxS1015 (4 gt 4
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l i CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; MPFNA LOT NUMBER: MPFNAO414
COMPOUND: Perfluoro-n-[1,2,3,4,5-"°C Jnonanoic acid
STRUCTURE; CAS #: Not available
Q
VIV YV
F/\/\/}c/}c/\
/ \ / \ AN / \
MOLECULAR FORMULA: “G,"C HF .0, MOLEC R WEIGHT: 469.04
CONCENTRATION: 50 £ 2.5 pg/ml VEN : Methanol
Water (<1%)
CHEMICAL PURITY: >88% ISOTOPIC PURITY: >99%"C
LAST TESTED: immdovsy 04/13/2014 (1,2,3,4,5-°C,)
EXPIRY DATE: immoaavyy) 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 NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

~ B.G. Chittim i)

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

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

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 ingéstion. All procedures shouid be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS ARACTERI [ON:
Where possible, all 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 techniques, such as NMR, GC/MS, LC/IMS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required 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 maximurn 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 indepandent parameters

X,, X,,...x_ on which it depends is: :
U, (y(xl ,xz,...x")) = .‘/Zu(y,x,)z
1=l

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

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

[RACEABILITY:

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

intemational interlaboratory studies has also been established.

XP DA P D VAL IDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampouls. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System reglstered to the latest versions of 1SO 5001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISQ GUIDE 34 by ANSI-ASQ

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

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

MPFNA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for 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
;om_w#:??, Issued 2004-11-10 MPFNAD414 {3 of 4)
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Figure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions)

) 3
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Conditions for Figure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFNA)
Callislon Gas {mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy (eV) = 11
{bath with 10 mM NH,OAc buffer)
Flow: 300 wlmin
Formi:27, lssued 2004-11-10 MPFNAUﬁ%{}l&?? 017
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2 e — D LCMPFOA_00012
Exp: 012221 Prpd: SBC. ——
13C4-Perfluorooctandic ac

WEL IN GTON CERTIFICATE OF ANALYSIS

TORIES DOCUMENTATION
PRODUCT CODE: MPFOA LOT NUMBER: MPFOA0116
COMPQUIND: Perfluoro-n-[1,2,3,4-"C Joctanoic acid
STRUCTURE: AS #: Not available

VARV
\/\/\3/\13/\

/\ /\ /\ /\

F.
OH

MOLECULAR FORMULA; “"C,"CHF O, MOLECUEAR WEIGHT: 418.04
ENT N: 50 + 2.5 pg/mi SOLVENT(S}): Methanol
Water (<1%)
CHEMICAL PURITY: >98% SOTOPIC PURITY: >99% *C
T ED: ity 01/22/2016 (1’2'3'4_1304)
EXPIRY DATE: (nmdayyy 01/22/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _02/01/2016

~ B.G. Chittim (mmicdiyyy)

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 refarence material (CRM) was
designed to be used as a standard for the identification and/or quantffication 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 exerclsed 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 ali times. Waste should

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

SYNTHESIS / CHARACTERIZATION: '
g single-product unambiguous routes. They are then characterized, and

Where possible, all of our products are synthesized usin
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
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:

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

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

UNCERTAINTY:
s calculated using the following

The maximum combined relative standard uncertainty of our reference standard solutions |
equation:

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

X, X,...x oh which it depends is:
u ((x,y,.x,)) = 1{2“0’:"‘:‘)2
=l

where x 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 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 85%) is stated on the Certificate of Analysis for all of our products,

TRACEABILITY:

All reference standard solutions are traceable to spegific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration cormpany. 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 procadures, which are ultimately traceable to NIST. For certain products, traceability fo

International interlaboratory studies has aiso been established.

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

on a routine basis.

D RA H
At the time of shipment, all products are warranted to be free of defects in matetial and workmanship and to conform to the stated

technical and purity specifications.

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 ISO GUIDE 34 by ANSI-ASQ

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

please visit our website at www,weli-labs.com or contact us directly at jnfo@well-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
MPFOAQ116 500 ng/mi
10 MPFOA [PC,2CF150. —  ['3C,12C,F ) 417 > 372
1.07e5
2
OIIII[II-llll'lilllllli!ll!lllllrllllllllllllllIIIIIIIlIII"'IIIIIIFIIIIJlllIIIIlITj
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
| M2PFOA [BC12CeF 50, —  [MC"2CeFsl" 415 370
10 128
r
i 1)
! 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
| PFOA [CoF1s0a" —  [C/Fysl 413 > 3689
| 10 316
. /\//\/\
| FjI||IIAIIIJI‘T‘T/I‘\I_K\(\IIIrI/II\TI{\'IAI/-:\II\IljlllllllI/:\Il[l'il_lllhl_hl-’l\/l\llllllll‘r\/-l‘\l/T/I\tAllAl
| 0.20 0.40 0.60 0.80 1.00 1.20 140 1.80
PFOS [CsF (SO —  [FSOy) 499 > 99
10
261
,«/\L,AA,/\ITAJ,\A/,\/\/\MA{\L?,,,,,,,,
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PFNA [CoF470, —  [CgFyrl 463 > 419
C% 210
cll ||||'||I-OAMFMI‘II/:JI\A‘I/}—IIIIIAIIAI-II/IIRAIIIMIIJI\IIIArl(lll|1lll|
0.20 - - 040 - - 0680 0.80 1.00 1.20 1.40 1.60 1.80
13¢,-PFHpA [C;32CF 130" —  [1°C,"2C,Fy 0 366 > 321
15
AMAAM A A /\/\/\M J\K
I!'l'llllllllllIlll'lI(llIII(IIIJ"IIIJIIII'II||l||l||||l!||llllllllillilllllllllll
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PFHpA [CiFi30,1"  —  ICgFy,) 363 > 319
100 131
.O 0.40 060 0.80 1.00 1.20 1.60 1.80
on or Figu
Injection: A Direct loop injection M$ Parameters
10 pl (500 ng/m| MPFOA)
Collision Gas (mbar) = 3.58¢-3
Mabile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,C Collision Energy {eV) = 10
(both with 10 mM NH,0Ac buffer)
Flow: 300 pl/min
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions) .
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Conditions for Floure 2:
Injection; . Direct lcop 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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13C4-Perflucrooctanesufo rr—
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*
. yd \ -~ \ -~ \3/ NS
/ \ / \ / \ / \
MOLECULAR FORMULA: " 12G4F”SO Na MOLECULAR WEIGHT: 526.08
CONCENTRATION;: 50.0 £ 2.5 pyg/ml (Na salt) SOLVENT(S): Methanol
47.8 + 2.4 pg/ml (MPFOS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “*C
LAST TESTED: mmidavyy) 08/03/2016 (1 ,2,3,4-“‘04)
EXPIRY DATE: ismdivyy) 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 GRRT25T)

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 MPFOS0816 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 144 of 577 03/2 #2017



TEN i .
The products prepared by Wellington Laberatories inc. are for laboratory use only. This certified reference matetial (CRM) was

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

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

be disposed of according to national and regional regulations. Safely Data Sheets (SDSs} are available upon request.

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

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

HOMOGENEITY: -

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

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

UNCERTAINTY;

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

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

X, X,...X On which it depends Is;
. (y(x, sxzs"-xﬂ)) = TIZU(J’,XJZ
i=1

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

The individuai uncertainties taken into account nclude those associated with welghts (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (caiculated with a
coverage factor of 2 and a level of confidence of 95%)} Is stated on the Certificate of Analysis for alf of our products.

TRACEABILITY;

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

international interlaboratory studies has also been established.

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

on a routine basis.

LIMITED WARRANTY:

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

UALITY MAN NT: 7
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISC/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).

.
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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@welMlabs.com**
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Figure 1: MPFOS; 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
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% organic 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 pl/min

Form#:27, Issued 2004-11-10
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2:
Injection: Direct loop injection MS_Pararneters

10 pl {500 ng/ml MPFOS)
Collision Gas {mbar) = 3.46e-3 .

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 40
{bath with 10 mM NH,0Ac buffer)

Flow: 300 plimin

MPFOS 945017
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— 13C2-Serfluomeundecancic

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
M jol it #C
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdAO02186
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) 02/12/2016 (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 BortEeE]

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 MPFUdAD216 (1 of 4)
isforn:3, Revi H revd
Revisioni#:3, Revised 2015-03-24 Page 149 of 577 03273817



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 ldentification and/or quantification of the specific chemical compound It contains.

HAZARDS:

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

be disposed of according to national and regional regulations. Safety Data Sheets (SDS8s) are available upon request,

HESIS E 5
Whers possible, all of our products are synthesized using single-product unambiguous routss. They are then characterized, and
thelr structures and purities confimmed, 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. {sotoplc purities of mass-labelled compounds are also confirmed using

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

OMOG 5
Prior fo solution preparation, crystaliine material is tested far homageneity using a variety of tachniques (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/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 uncartainty of the independent parameters

X, X,...X, 0n which it depends Is:
uc(y(xl :xzr"xn)) = -“Zu(y’x.l)z
i=1

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

The individua! uncertainties taken info 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 soluticns are traceable to specific crystaliine lots. The microbalances used for solution preparation are

IRY 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 listad analyte(s) is performed

on a routine basis.

D RRANTY:
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 registeraed 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 I1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

% ‘
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ACCREDITED

**For additlonal infarmation or assistance conceming this or any other products from Weliington Laboreteries Inc.,

please visit our website at www.well-labs.com or contact us directly at info@wel|:labs.com**
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Figure 1; MPFUdJA; LC/MS Data (TIC and Mass Spectrum)
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ndftio r 1:
LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro API MS
I itj MS Parametors
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Moblle phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hoid for Cone Gas Flow (I'hr) = 65
1.5 min before returning to initial conditions In 0.5 min. Desoivation Gas Flow (Ithr) = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, Issued 2004-11-10 MPFUMOH%WOI?

Revision#:3, Revised 2015-03-24
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Figure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Condit ol 7
Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml MPFUdA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% MeOH / 20% H,O Coliision Energy (eV) = 11
Flow: 300 pllmln
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Reagent
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|D:. LON-EtFQSA-M_00003

EJ@ 6/24/21 Prpd: SBC
_

WELLI\TGTOI N CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSA-M LOT NUMBER: NEtFOSA0516M
COMPOUND: N-ethylperfluorp-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2
FFF F F H
\ / \ / \ / \/ ! N/
N N NI
/ \ / \ / \ Cafs
FF F F
MOLECULAR FORMULA: CH,F NO,S MOLECULAR WEIGHT: 527.20
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanot
CHEMICAL PURITY: >98%
LAST TESTED: (mmaam 05/24/2016
IRY DATE; (mmidcryy) 05/24/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/! DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ,%:_ Date: _05/27/2016

” B.G ciittim BT

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822.2849 -~ info@well-labs.com

Fom:ﬂf:Z?, Issued 2004-11-10 NELFOSAG516M (1 of 4)
Revisioni#:3, Revised 2015.03-24 Page 154 of 577 03/2772017



INTENDED USE:

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

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessaty human contact or ingestion. Ail procedures should be carried
out in a well-functioning fume hoad and suitable gloves, éye 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.

Sl H CTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and puritigs confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/IUVIMS/MS, x-ray crystallography, and melting point. Isctople 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 & given diluent is taken into consideration. Duplicate solutions of & new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing.
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.

CER TY:
The maximum combined relative standard uncertainty of our reference standard solutions is caleulated using the following

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

Xy X,..Xx on which it depends is:
w0 (Y(xy5 2,02, )} = ,"Zu(y,x‘)z
i=]

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

The individual uncertainties taken into account inciude thosé 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 Analysls for all of our products.

TRACEABILITY:

All reférence standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 acereditsd calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external woights. 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 DATE / PE 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 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.

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 1226), and ISO GUIDE 34 by ANSI-ASQ

Naticnal Accreditation Board (ANAB; AR-1523).
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**For additional information or assistarice concerning this or any other products from Weliington Laboratories Ing.,

please visit our website at www.well-labs.com or contact us directly at jnfof@well-labs.com**
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Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
|24may2016_NEtFOSAM_002 24-May-2016 13:34:05
INEtFOSAO0516M 25 ug/ml Scan ES-
TIC
L% 3.20e8
| i
f
|
|
I
=
07— T Y T S| L) S T T T e Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
24may2016_NEtFOSAM_002 405 {6.811) 24-May-2016 13:34:05
NEtFOSA0516M 25 ug/mi Scan ES-
100- 526 5.20e6
S
_ 527
”
169 21|9 528
0 "'I'l""l""I""I""'I""I""f""I""'I""I"'I'I""l""l""I""I""I""I""i'"‘mlz
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 800
nditi r Fi 1:
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP! MS
i MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (regative)
Start: 45% H,O / 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 aver 7.5 min and hold for 1.5 Cone Gas Flow (I/hr) = 50
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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Figure 2: N-EtFOSA-M; LC/MS/MS Data {Selected MRM Transitions)

10 pt (500 ng/ml N-EtFOSA-M)
Collision Gas (mbar) = 3.54¢-3

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

Flow: 300 pl/min

24may2016_NEtFOSAM_003 24-May-2016 15:44:48
NEtFOSA0516M 500 ng/ml )
. 5.08e5
BQ_
O TV T T ' LRI N | l LI AL ' T I T TrrT | L | l TTIrr l LI L ] LA T I TiTF ‘ mrrT ' TTTT I LI b 3 l rrTT | T I T | LELELEI I LB
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
100+ FOSA [CsHFﬁNOzS]‘ — [NO,S) 498 > 78
J 473
"
LELE AL I LA H rrTT [ TFrT T I mrTT I LEL LI I LB ) I LB [ TTTT r TTTT l TTTT I LRI I rrrr I LN | I L I LU I TIT1T I T l_l_l_l
5.00 5.20 - 5.40 5.60 5.80 €.00 6.20 6.40 6.60 6.80
100+ PFOS [CSF17SO3]' — [F8Q,) 499 :g?
=
0 Trrr l rrTTr | ™TTr ' LI '-! TTrT I TTTT j TTTT | rrrrr l TrTT | L2 I I I TIrT t L i | I TrrT | T ] T | LI ) | rrTT ] T l"
5.00 . 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80
ol PFOA [CgF50,0" — [CoF,5) 413 > 369
i 296
*" M\ WMMMWM
0 rIIIIIlllil|ll'l;ll|llll|lllIlllllllliIllI|l|lll|lllll|llll’llll|IIJIIIllIIIIIIIIllllllll‘iTime
5.00 5.20 5.40 5.60 5.80 6.00 6.20 - 6.40 6.60 6.80
Conditions for Figure 2;
Injection: Direct loop Injection MS Parameters
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Reagent

LCN-EtFOSAA 00002



RO AL R

R: 822/l P =

Exp: 0172021 Prpat: 585
N-EtFCSAA

WELLINGTON  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;
vV 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: (mmadiyyyy 01/20/2016
EXPIRY DATE: (mevddiyyyy} 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 treetyyry)

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

The products prepared by Wellington Laborateries Inc. are for laboratory use only. This certified reference materiai (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 shouid only be used by qualified personnel familiar with its potential hazards and trained in the handiing of hazardous

chermicals. 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,

NTHESI ER! ON:
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the mast 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 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 and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest In each solution are requlred to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenelty of the crystaliine material as

well as the stability 2nd homogenaity of the solutions in the storage containers.

UNCER TY:

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

X, X,...X, On which it dapends is:
u, (¥(x,, x, ey )} = ]’Z“(J’, x1)2
1=]

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

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

TRACEABILITY:
for solution preparation are

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used

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 procadures, which are ultimately traceable to NIST. For certain products, fraceability to

international interlaboratory studies has also been established.

EXPIRY DA ERIO VALIDITY:
Ongoing stability studies of this product have demonstrated stability in it 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

tachnical and purity specifications.

UALT E
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

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

4% g
: t: CALA ACCﬂ‘EDITED
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Aspm e e b B REFENEMCE MATERIAL
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at wywwell-labs.com or contact us directly at info@well-labs.com**
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Figure 1; N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)

il20jan201 6_NEtFOSAA_002 20-Jan-2016 17:12:28
i NEtFOSAAD116 25 ug/ml Scan ES-
_ TIC
! 100 ! 5.11e7
f i
P
1
0 T T T T T T T T T T T e T e 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
20jan2016_NEtFOSAA_002 204 (3.430) 20-Jan-2016 17:12:28
NEtFOSAAD116 25 ug/ml Scan ES-
100__| 584 6.44e5
O\E_
i 483
415
526 585
] 586
0 pep e rerrmre ety peeppeegep g oypopspim b g ey ity M2
L 225 250 275 300 325 350 375 400 425 450 475 500 525 550 5?5 600 625 650
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
IMS; Micromass Quattro micro APl MS
Iﬁbmua_tg.qmmmmiﬂm MS Parameters
[Coturmn: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mabile phase: Gradient Source: Electrospray (negative)
! Start: §0% (80:20 MeOH:ACN} / 40% H,0 Capillary Voltage (kV) = 3.00
! {both with 10 mM NH,CAc buffer) ' Cone Voitage (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 (hr) = 750
Time: 10 min
Fiow: 300 pl/min

#:27, Issued 2004-11-1
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Eigure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

2ﬂjan2016_NEtFOSAA_003 20-Jan-2016 17:49:54
NEtFOSAAQ116 500 ng/ml
10 N-EtFOSAA [Cy,H,F;NO,S]" — [CeF,1 584 > 419
3.71e4
a3
0I"[‘I’IIIIII']IIl[llI'lIIII'.IIII"I"“Il',"'illlllllllI'IIl"'l""l""lllllllrl'l'T
4.20 440 4.80 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 N-EtFOSA* [CygHsF(yNO,8) — [C,F;T 526 > 169
1.87e3
ES
e N N, N S g N ST .
= I"L‘I'"~-'l""l'—"'l‘“'1"-'"I"""I"'*"I""I"""I"""I'*"i"""'I"""I_'"'l""J""I"j_'—l
4,20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
a8
I""I""I""I""I""I""I'"'I""I""I""I""l""l""l""I""I""l""l"7_'_1
4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 FOSAA [C19H3F17;NO,ST — [CgHF;NO,S]" 556 > 498
272
%
C’L[""l""f""l""l""l""l‘"'I""I""I""I""l""l""l""T""I""I""l"_r'"l
4.20 440 480 4.80 5.00 520 540 5.60 5.80 6.00
10 PFOS [C4F,;S0,]" — [FSO,I 499 > 99
364
OI""I""l""l""['"'I""I""I""I""I""l""l""I""I""I""I""f""l"
4.20 4.40 4.60 480 - 500 5.20 5.40 5.80 5.80 6.00
197
&
0I""I""I""I""l""l""l""'l""l'"'I""J""l""l”"r""I""I""I""I""I
4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 PFOA [CoF150,0" — [C/Fygl 413 > 369
245
lllill’lIil'lIII'IIIllllIIIIIIIIIIII"IrII,IIII‘!llI|li|||ll|||IillllPlI'llllllllllllllill_l_!—lTime
4.20 440 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 Figure 2:
Injection: Direct loop injection MS Parameters
10 I (500 ng/ml N-EtFOSAA)
Coliision Gas (mbar) = 3.66e-3
IMobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
{both with 10 mM NH,OA¢ buffer)
Flow: 300 plfmin
Formik27, Issusd 2004-11-10 NEtFOSAAO‘B%(fﬁzQ 017
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Reagent

LCN-MeFOSA-M 00002
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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: NMeFOSA0516M
MPOUND: N-methylperfluore-1-octanesulfonamide
STRUCTURE; CAS #: 31506-32-8
F, F R F F F F F H
/ /N W
S e N VN
AN NAN Chs

MOLECULAR FORMULA.: CH,F.NO,S MOLECULAR WEIGHT: 513.17
CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%

LAST TESTED: tmmuanyy; 05/24/2016

EXPIRY DATE: tmridywy) 05/24/2021

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
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INTENDED USE:

The products prepared by Weliington Laboratories Inc. are for laboratory use'only. This certified reference material {CRM) was
designed to be used as a standard for the identification andfor quantification of the spacific chemical compound [t contains.

HAZARDS:

This product should anly 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 huran coritact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gioves, eye protection, and ciothing should be worn at ail times. Waste should
be disposed of according to national end regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHE RACT TION:
Where possible, ail of our products are synthesized using single-preduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/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: L oo
" Prior to solution preparation, crystalline material is tested for homogeneity using a varisty 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 crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SEC/UVIMS/MS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of exjsting

products are comparsd tc older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following
aquation;

The combined relative standard uncertainty, 4 (y), of a value y and the uncertainty of the Independent parameters

X, X,....X on which it depends is:
8 (9%, %50 %,)) = 1/Zu(y,x,-)’
i=1

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

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

CEABILITY:

All reference standard solutions are traceable to spacific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using 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] 0D OF VALIDITY: .
Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the spacified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warrantad to be free of defects in material and workmanship and to eonform te ‘he stated
technical and purity specifications.

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

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or asgistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.weil-tabs.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-
TiIC
Lo 2.95¢8
=
- L.,—*» |
- 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
L R i o S L L L L L WA N A R e L wa s s e B 74
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
nd|tf
LC: 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 plmin
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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 —’
NMeFOSAO516M 500 ng/mi

N-MeFOSA [CH F,NO,S]" — [C.F.T 512> 169
100-.’ pHiaF 170, 3F7. A
.
||I|r'|'|||||-I|l||ll|l|l[||'|)[l|||r|l 'll|||||||1|‘l||||||||l|l||l|I'llll]"l‘lll""—'—'—]
1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.0
T FOSA [CeHF;NO,S]" — [NO,S]" 408> 78

%

DR DL ALY AL L B N e e et e S
1 I 1 I f [ 1 I 1 1

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20

— PFOS [C4F1780,]° — [FSO,J" 499 > 99|
209

IIllllIIllllllllllll'!lllllIIlIIllllllllllllll!lll[l'l

Illllll'lllllIl'lllllllllllill'llll
1.40 1.60 1.80 2.00 220 2.40 2.60 2.80 3.00 3.20
100- PFOA [CeF1500 — [CHF 5T 413> ggg
o
r.:|r||||]|n||]n||n|r||:||.a||||||-|||p|'l|-||||||j||||||x||,|||r||||l||||1|-|||||||||.|‘l—l—l—|Time
1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.20
Conditions for Figure 2:
Injection: Direct loop infection MS Parameters
10 pl {500 ng/mi N-MeFOSA-M)
Collision Gas (mbar) = 3.54e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAg buffer)
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 NMeFOSAOS16M {4 of 4
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Reagent

LCN-MeFOSAA 00003
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|D: LCN-MeFOSAA 00002

T Exp: 0172021 PIpd: s8C

T
a/V E LLTN GTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAA0116
COMPOUND; N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE:; CAS #: 2355-31-9
F CH3
F\/ AN AR
N TN N NN
A AN AANR
MOLECULAR FORMULA: C,HF NOS MOLECULAR WEIGHT.  571.21
NT N: 50 % 2.5 pg/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TED: mmsnyyy 01/20/2016
EXPIRY DATE: immvaavyyy) 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: 01/21/2016

” B.G. Chittim mmiddyyy)

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: .
od reference material {CRM) was

The preducts prepared by Waellington Laboratories Inc. are for laboratory use only. This certiff
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contalns.

HAZARDS:;

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-functioring fume hood and suitabls gloves, eye pratection, and clothing should be worn at all times. Waste should
be disposed of according to national and regianal regulations. Safsty Data Sheets (SDSs) are available upon reguest.

SYNTHESIS / CHARACTERIZATION:
g single-product unambiguous routes. They are then characterized, and

Where possible, &l of our products are synthesized usin
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,

SFC/UV/IMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

06 H . . B o B B - . _ — . _ _ -
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and fts
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 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 marner, 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: _
u (Y(x), %50, )) = 1'2“(}’51})2
=l

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

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

All reference standard solutions are traceabie to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior ta 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 ulimately traceable to NIST, For certain products, traceability to

intemational interlaboratory studies has also been established.

Pl E D OF VA :
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampouls. Monitoring for any degradation or change in concentration of the Iisted analyte(s) is performed

on a routine basis,

LIMITED WARRANTY:
material and workmanship and to conform to the stated

At the time of shipment, all products are wamranied to be free of defects in
technical and purity specifications.

A NT: _
This product was produced using a Quality Management System registered to the latest versions of ISO 5001 by SAl Global,
ISO/EC 17025 by the Canadian Association for Laboratary Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

£

4+

:"f: CALA AB%AB

* Teiing
U S, Al AEFERENEE MATERIAL
PASDUCER

**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 jnfo@well-labs. com**
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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
1100 ! 4817
,'
f
|
}'2_
O A I A AN RALAE RARAS AN AR AARARRALAY LR LN LRl RARAY AR RARAR ALy panns nbnns arnn N!0l
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/m| Scan ES-
100~ 570 6.44e5
]
3
483
419
571
/
i 512 572
0!""|""l""I""I""I""I'"'I'"FI'"'I'"rl‘L'"I"L"i""I"' R S Ry ] 1173
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
matograph| ition 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 MeOH:ACN) / 40% H,0 Capillary Voltage (kV} = 3.00
{both with 10 mM NH,CAc buffer) Cone Voltage {V) = 35.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cona Gas Flow {l/hr) = 50
before returning to initfal conditions in 0.5 min. Desolvation Gas Flow {l/hr} = 750
Time: 10 min
Flow: 300 pi/min
Forrmi:27, Issued 2004-11-10 NMoFOSAAQE (3 of 4)
Rovisior#:3, Revised 2015-03-24 03/2742017
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Figure 2; N-MeFOSAA; LC/MS/MS Data {Selected MRM Transitions)

20jan2016_NMeFOSAA_004 20-Jan-2016  17:56:48
NMeFOSAA0116 500 ng/mi
10 N-MOFOSAA [011H5F17N04s]- - [csF-'T]. 570 > 419
3.26e4
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213
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A A /
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100 161
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181
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iA ANA MAL AA /\/&A/\M/V\ /\/\A/\I'\A—A"‘A/\TAJ\:\A/I\A;\WT'me

10 pl (500 ng/m( 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)

Ew: 300 pimin

1.20 1.40 1.60 1.80 . 2.00 2.20 240 2.60 2.80 3.00
*Note: N-MeFOSA is formed by ‘In-soume fragmentation.
Gonditions for Figure 2: ) "’
Injection; Direct loop injection MS Parameters
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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

Forn_':if."r:i. fssuec{ 2004-11-10 PFACMXB1115 (1 of 6)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification 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).

atr
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*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™
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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
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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
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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
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PF-n-butanoic acid A2 PFnbutaneic acid -

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; PFBA LOT NUMBER: PFBA0516
COMPOUND: Perfluoro-n-butanoic acid
STRUCTURE: CAS #: 375-22-4

F F ﬁ
N
N /N
F F F F
MOLECULAR FORMULA: CHF,0, MOLECULAR WEIGHT: 214.04
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
T TESTED; (mmdiwy 05/27/2016
EXPIRY DATE: (mmasyym 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 (RETTET]

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 materiai (CRM) was
designed to be used as a standard for the identification and/or quantification of the spacific chemical compound It contalns.

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.

hd 1 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 combinatlon of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCMUV/MSIMS, x-ray. crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY: L il
777 TPrior ©soldlion preparation, crysfaliine material Is tested for homogeneity using a varlety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older iots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogensity of the solutions In the storage containers,

TAINTY:
culated using the following

The maximum combined relative standard uncertainty of our reference standard solutions Is cal
equation;

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

X, XX, o0 which it depends is:
u, (¥(x 1Xg30e, ) = 1‘2“(:”!%)2
. 1=1

where x is expressed as a relative standard uncertainty of the individua! 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 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 sclution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interiaboratory studies has also been established.

F
Ongoing stability studies of this product have demonstrated stability in its composition 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.

ITE RAN’
At the time of shipment, ail 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 IS0 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Aceraditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523),

4
e = B, -
* * CALA ANAE
J- . AQCHEDITED
~ Teewg
EAR UL IR WA REF CHEHCE MATERIAL
=

**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@weil-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
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27may2016_PFBA_001 114 (1.917) 27-May-2016 15:27:38
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]
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150 160 170 180 190 200 210 220 230 24 250 260
nditionsg f ure 1:
LC; Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro APl MS
Chromatographic Condltions 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,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 10.00
Ramp to 80% organic over 7 min and hold for 1.5 Cone Gas Flow (I/hr) = 100
min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ptfmin
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Figure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions) "
27may2016_PFBA_002 27-May-2016  16:40:15 1
PFBA0516 500 ng/ml
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i 3.84eb
e
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Conditlons for Figure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/m! PFBA)
' Coliision 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,OAe buffer)
Flow: 300 pifmin
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L q/4
Rigfafic e = ..

Exp: U10A21 Prpd: SBC
s, M12-8:2FTS —]

LINGTON  CERTIFICATE OF ANALYSIS
RATORIES 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

NSNSNSNS N

N N TN N S g S

/\ /\ /\ /\ /\

MOLECULAR FORMULA: ¥C,”*CH,F SO Na MOLECULAR WEIGHT: 552.15
1ON: 50.0 £ 2.5 pg/ml  {Na salt) SOLVENTI(S): Methanol
47.9 £ 2.4 pg/ml - (M2-8:2FTS anion)
CHEMICAL PURITY: >98% ISQOTOPIC PURITY: >99% "“C
ESTED: (mmwadiyywy) 01/08/2016 (1.2-*C,)
EXPIRY DATE: (mmadyyy) 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 sotopic 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 M2B2FTS0116 (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 famiilar with its potential hazards and traired 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 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 techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labeiled compounds are also confirmed using

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

HOMOGENEITY:

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

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

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

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

X, X,..x on which it depends is:
u (P(x), %y %, )) = JZ u(y,x,)?
=l

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

The individual uncertainties taken Into account inciude 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 g
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for alf of our products.

IRACEABILITY:

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

intematicnal interizboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
position and concentration, until the specified expiry

Ongoing stability studies of this product have demonstrated stabllity in its com,
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routlne 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 1o the latest versions of SO 9001 by SAl Global,

ISCAEC 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).

Aty
S CALA

[t O REFERENCE MATEAIAL
BAGDUCER

AGCREGITED

**For additional information or assistance concerning this or any other products from Weliington Laboratories inc.,

Pplease visit our website at wiww.well-labs.com or contact us directly at jnfo@well-labs com™

M2B2FTSM16 (2 of 4)
03/27#2017
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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tio
LG: 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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Eiaure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2;
Infection: Direct loop injection MS$ Parameters

10 ! (500 ng/m| M2-8:2FTS)
Collision Gas (mbar) = 3.20e-3

Mobile phase: Isocratic 80% (80:20 MeCH:ACN} / 20% H,0 Collision Energy (eV) = 30
(bath with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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ID: LCPFBS_00005 ID: LGPFBS_00CD6 .
Exp: 0311521 Prpu: SBC = Em: 031521 prpd: 8B N
PF-1-tutanesulfonate K sa / PF—1-butarTe:dulfoﬁate K 53

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTAT

ION
PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS0316
COMPOUND: Potassium perflucro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3
F F R F
N/ N/
c c s
N N
VANV
F F F F
MOLECULAR FORMULA: CF.SOK MOLECULAR WEIGHT: 338.19
ONCE : 50.0 £ 2.5 ug/ml (K salt) LVENT(S): Methanol
44.2 + 2.2 pyg/mi (PFBS anion)
CHEMICAL PURITY: >98%
LAST TESTED; rmmiwvm 03/15/2016
EXPIRY DATE: mmadyyy) 03/15/2021
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: _03/21/2016

~ B.G. chittim (mmisyyyy}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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The products prepared by Wellington Laboratorles Inc. are for laboratory use only. This certified reference matertal (CRM) was
designed fo 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
chemicais. Due care shouid be exercised to prevent unnecessary human contact or ingestion. All procedures should be camied
out in a well-functioning fume hood and sultable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

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

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

" 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. Duplicats solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution lots of existing
products are compared to older lots in the same manner, which further confirms the hornogeneity of the crystalline material as

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

NCE :
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 vaiue y and the uncertainty of the independent parameters

X, X,..x on which it depends is:
u, (V(x), %y, )) = 1}}_:u(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 levei of confidence of 85%) is stated on the Certificate of Analysis for ali of aur products.

I (3
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 verifiad prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A talerance 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.

Ongoing stability studies of this product have demanstrated stability In its compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the iisted analyte(s) is performed

on a routine basis.

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

technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registersd to the latest versions of 1ISO 5001 by SAl Giobai,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

2t cALA ArfAB

Tarat i,
Aecrorh'y ya red. ATEE REFERCHCE MATERIAL
PAODUCER

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

Please visit our website at www,well-labs.com or contact us directly at jnfo@@wel-labs.com**
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Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC; Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro AP| MS
Chromategraphig 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 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAG buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and held for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, tssuad 2004-11-10 LPFBS0316 (3 of 4
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Eigure 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Fiqure 2;
injection: Direct loop injection MS Parameters
10 pl (500 ng/m! L-PFBS)
Collision Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeQM:ACN) / 20% H,0 Collision Energy (eV)} = 25 )
(both with 10 mM NH,OAc buffer)
Flow. 300 plimin
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ID: LCPFDA_DOJ0S
Exp: 070223 Prpd: CEW
PF-n-decanoic acid —

3 Y N (—’ '\'5‘
WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDA0615
COMPOUND: Perfluoro-n-decanoic acid
STRUCTURE: AS #: 335-76-2

MOLECULAR FORMULA: C,HF .0, MOLECULAR WEIGHT: 514.08
NTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED; (mmoinmy) 07/02/2015
EXPIRY DATE: (e 07/02/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: _(07/24/2015

” B.G. Chittim (o)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 - Fax: 519-822-2849 + info@well-labs.com
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N DED E: 1
The products prepared by Wellington Laboratories Inc. are for laberatory use only. This certified refererice matarial {CRM) was
designed to be used as a standard for the Identification and/for quantification of the specific chemical compound it contalns.

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 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 upoen request.

Y E H TION:
Where possible, ali of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combinatlon 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.

OMO ITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate sofutions of a new product are prepared from the same crystalline
lot and, afer the addition of an apprepriate 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.

NCERTAINTY:

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 (%, %500.%,)) = ]'Z“(J’; x)?
i=1

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

The individual uncertalnties taken into aceount include those associated with welghts (calibration of the balance) and volumes
{calibration of the volumetric glassware). An axpanded 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; -

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

international interlaboratory studies has also been established.

EX D Rl (8] Ll H
Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, untii the spacified expiry
date, in the uncpened ampoule. Menitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis,

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 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
: o: CALA ACCREDITE D

[ Tkt 4 i —

LICRIE B M) REFERENCT MATENLAS,
!Nmmcﬂ."

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

please visit our website at wyw.well-labs.com or contact us directly at info@we(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
PFDA0G15 25 ug/mil Scan ES-
. TIC
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! i
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O~ e e T T T T T T T T T O P e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
|02july2()15_PFI.'JA_002 296 (4.977) 02-Jul-2015 16:18:58
PFDAQE15 25 ug/mi Scan ES-
100+ 513 1.94e6
32_
514
i 489 e
!
OJ....,..”;....,”.1,....i....,....|....,....,..,.,....,..,.|...:,....,.. e el 1|1/
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
ition re 1 !
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
oma i nditi 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 to 80% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {i/hr) = 750
Time: 10 min
Flow: 300 pl/min

Form#:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24
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Fiqure 2: PFDA; LC/MS/MS Data (Selected MRM Transitions) i

02july2015_PFDA_003 02-Jul-2015 _ 17:08:05
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Conditions for Figura 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDA)

Collision Gas {mbar) = 3.62e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% HO Collision Energy (V) = 13
{both with 10 mM NH,OAc buffer) '

Flow: 300 pl/fmin

Rf i 2 Page 198 of 577 FrOABI 4017



Reagent

LCPFDoA 00005



RO/ ca immum

671601
I LGPFDoA Q0005

Exp: 01720420 Prpd: CEW
- = PF-n~lodecanoic acid e

TA Ty P
WELLINGT CERTIFICATE OF ANALYSIS
LAB RATORIES DOCUMENTATION
PRODUCT CQDE: PFDoA LOT NUMBER: PFDoA0115
COMPOUND: Perfluoro-n-dodecanoic acid
STRUCTURE; CAS #: 307-55-1

NNV NV

N O o O g O O o O O

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

OH

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: (mwdnyy 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

Formi: 27, Jssueof 2004-11-10 PFDoAD115 (1 of 4}
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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 abeove) 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.

Al reference standard solutions are traceable to specific crystafiine 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).
4
¢

1
" CALA AMAR

ol

e b AT A REFEREREE MATERIAL
PHAGDUL A

**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; L.C/MS Data (TIC and Mass Spectrum)
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Conditlons for Figure 1;

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

Column: Acquity UPLC BEH Shield RP |

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 60% (80:20 MeOH:ACN) / 40% H,0
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 1.5 min
before retuming to initial conditions in 0.5 min.
Time; 10 min

Flow: 300 plmin

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

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

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

Formit:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24
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Figure 2; PFDoA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2:
Injection: Direct loop injection MS Pagameters
10 {i (500 ng/ml PFDoA)
Mobile phase: [socratic B0% (80:20 MeOH:ACN) / 20% HO Coliision Gas (mbar) = 3.28e-3
{both with 10 mM NH,OAc buffer) Collision Energy (V) = 13
Flow:; 300 plimin
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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/ \/ \/ |
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: immwaayny) 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 NaQH 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 (mmisdiyyyh

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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NTE D 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.

D .
This product should only be used by qualifisd 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 ingastion. Al procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

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

TION: ,
Where possible, ali 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-abslled compounds are also confirmed using

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

HO ENEITY: .
~ ~ Priortosolution preparation; crystalling maferial Is tested for homogenelty using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideratton. Duplicate schutions 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 soluticn lots of existing

products are compared to older lots in the same manner, which further confirms the homogenelty of the crystalline materlal as

weli 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
eqguation:

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

X, X, On which it depends is:
u (P2, %,,.%,)) = ]fzu(ysxj)z
1=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/EC 17025 accredited calibration company. In addtion, their caiibration Is verified priot to each
welghing using NIST and/or NRC traceabie external weights. All volumetric glassware used is of Clags 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.

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 performed

on a routine basis. i

IMITED RA|
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated

technical and purity specifications.

L A NT;
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

a¥e
v - CALA FlieAB
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Frm e AL MEFEREHEE MATERML
PAGULCER

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

please visit our website at www.well-labs,corn or contact us diractly at info@well-labs com**
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Figure 1: PFHpA; LC/MS Data (TIC and Mass Spectrum)
! 22jan2016_PFHpA_001 ' 22-Jan-2016 14:46:23
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Conditions for Figure {:
LC: Waters Acquity Ultra Performance L.C
MS: Micromass Quattro micro AP MS
Chromatoaraphic Conditlons 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 (hegative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 0% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pifmin
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions) .
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Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHpA)
Collision Gas (mbar) = 3.508-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy {gV) = 11
{both with 10 mM NH,OA¢ buffer)
Flow: 300 pl/min
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Reagent

LCPFHpS 00009
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p QB gy fie [ T

/f“ ID: LCPFHPS 00002 730838
} / Exg: 14/06/20 Prpd: SBC ID: LCPFHpPS_00010
PFHpS at 47.6ug/mi. et g : 1RG0 PrRT: SBE e
T PFHpS 2t 47. BugimL a———

‘N ELLINGTON  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
P NS W e
/\ /\ /\ /\

80, 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: (v 11/06/2015
EXPIRY DATE: (mmauywy) 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 (CF,;SO,Na) and ~ 0.2% of L-PFOS (C,F SO Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:, Date: 11/09/2015

~ B.G. Chittim L

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 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 availabie 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 confimed using

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

HOMOGENEITY: e
©T " 7 Priofto solution preparatlon; crystaliine material is tested for homogeneity using a varlety 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
Iot and, after the addition of an appropriate intemai standard, they are compared by GC/MS, LCIMS/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
preducts are compared to older iots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY;

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

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

X,, X,....X, ON which it depends Is: _
uc(J’(xl S 1’2”(3’: xi)z
i=1

where x Is expressed as a refative 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 maximuni combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of B5%) is stated on the Certificate of Analysis for all of our products.

A H
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/NIEC 17025 accredited calibration company. In addition, their callbration is verified prior to each
weighing using NIST and/or NRC traceable external weights. Ail volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, 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 ampouls. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
in material and workmanship and to conform to the stated

" At the tima of shipment, all products are warranted to be free of defects
technical and purity specifications.

QUALITY MANAGEMENT:
gistered fo the latest versions of ISO 9001 by SAl Global,

This product was praduced using a Quality Management System re
ISO/AEC 17025 by the Canadian Association for Laboratory Accraditation Inc, {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1 523).

P ¢
* CALA ANAR

Arred o i Al AEFERCHCE SATERIAL
VHGIIL R

e
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**For additional information or assistance concerning this or any other products from Wellington Laboratorles Inc,,

please visit our website at wwwyell-labs.com or contact us directly at | el-labs com**
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum)

06nov2015_LPFHpS_003 06-Nov-2015 12:31:59
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ondit] 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatogra n MS Parameters
Coalumn: Acguity 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,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,CAc buffer) Cone Voltage (V) = 60.00
Ramp to 80% organic aver 7 min and hoid Cone Gas Flow (l‘hr) =
for 2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (i/hr) = 750
Time: 10 min
Flow: 300 pHmin
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Elgure 2; L-PFHpS; LCIMSIMS Data (Selected MRM Transitions)

06nov2015_LPFHpS_ 004 06-Nov-2015 17:12:40
LPFHpS1115 500 ng/mi
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[CgF 15050 — [C/F gl 413 > 369

M2

10 ul (500 ng/ml L-PFHpS)
Collision Gas (mbar) = 3.31e-3

Mobile phase: Isocratic 80% (80:20 MeOH: ACN)/20% H,0 Collision Energy (eV) = 35
{both with 10 mM NH, OAc buffer)

Flou{: 300 plfmin

GIIIIlrllllllll"lrlIIllllflIIl‘llIIlllllllllllllll'll[lll1I'llJIl[Illlll'l!llll'I me
0.20 0.40 0.60 0.80 - 1.00 1.20 - 1.40
Injection: Direct loop injection MS$ Parameters
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Reagent
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730852

ID: LCPFHxA_DOG0B
Exp: 12/22/20 Prpd: SBC
PF-n-hexanoic acd

WELLINGTOIN  CERTIFICATE OF ANALYSIS

iD: LGPFHxA_DO0DOS
e Exp: 1272720 Prpd; SBC —
PF-n-hexanoic acid

—
———

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxA LOT NUMBER: PFHxA1215
COMPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: AS #: 307-24-4

0
N N/

F\/\/C\/

/\ /\ /\ o

MOLECULAR FORMULA: CHF.O, MOLECULAR WEIGHT: 314.05

CONCENTRATION; 50 2.5 pg/mi ENT(S}): Methanol
Water (<1%)

CHEMICAL PURITY; >98%

LAST TESTED: (mmiddiyyyy) 12/22/2015

EXPIRY DATE: imrvacyyy 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)

ABDITIONAL 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: % Date: _12/23/2015

~ B.G. Ciittim (mmidayysy)

Weillington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822.2849 » info@well-labs.com

Form#:27, Issuad: 2004-11-10 PFHxA1215 (1 of 4}
Revisiomit-3, Revised 2015-03-24 Page 215 of 577 03/2779017



INTENDED USE;
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.
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 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 (SD)Ss) are available upon request.

ESI T :
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 comblination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alse confirmed using

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

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

The maximum combined relative standard uncertainty of our reference standard solutions is caleul
equation:

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

X, X,q...%, on which it depends is: 7
u V(% X, ) = ]}Zu(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 +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,

I B :
All reference standard solulions are traceable to spacific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISG/IEC 17025 accredited calibration compary. 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.
Y E .

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

on a routine basis.

LIMITED 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.

L AG NT: '
ystem registered fo the latest versions of ISO 9001 by SA! Global,

This product was produced using a Quality Management S
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).

CALA

A MEFEAENGE MATERLAL
PAOLCEN

ACCREDITED

AL
) pt

~

**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@wel-labs.com**
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Figur, PFHxA; LC/MS Data (TIC and Mass Spectrum)
22dec2015_PFHxA_002 22-Dec-2015 16:46:01
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Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
M3: Micromass Quattro micro API MS
Chromatographic Conditions aram
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobite phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 pil/min

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

Page 217 of 577

PFHxA1215 (3 of 4)
03/272017




Eigure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions)
- i
22dec2015_PFHxA_003 22-Dec-2015 17:11:06
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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 LOAc buffer)
Flow: 300 pl/min
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Reagent
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ART S ‘%‘5‘/'{1‘ g o

730631
10: LCPF :
. HxDA_6o0os e 1D LCPFHXDA_000C7 re—
PFHMDASIN Prpa: suc b 05621 Prpd: SR |
IXDA stock S0ug/mL PFHxDA stock 50ug/imL

W LLIN TON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxDA LOT NUMBER: PFHxDA0Q516
OMP H Perfluoro-n-hexadecanoic acid
STRUCTURE: CAS #: 67905-19-5

NN NN NS NSNS H

R T N T N U LN

NN NN N NN 7N o

MOLECULAR FORMULA: C,HF,0, MOLECULAR WEIGHT: 814.13

CONCENTRATION: 50 + 2.5 pg/ml SOLYENT(S): Methanot
Water {(<1%)

CHEMICAL PURITY: >98%

LAST TED: immaayny 05/25/2016

EXPIRY DATE: immwocvyy 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: m Date: _05/27/2016

” B.G. Chittim e

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 « Fax: 519-822-2849 » info@well-labs.com

Form#27, issued 2004-11-10 PFHxDA0516 (1 of 4)
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INTENDE 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/for quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised 1o prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing shouid be worn at ail times. Waste should

be disposed of according to hational and regional reguiations. Safety Data Sheets (8DSs) are avaliable upon request.

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

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

9]

~ Prior-to solution preparation, trystalline 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 8 new product are prepared from the same crystalling
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 sach solution are required to be <6% RSD. New solution ots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

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, (y(xl ,xz,.,.x")) = ﬁzu(y,-l‘,-)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 wsights (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 fraceable to spacific crystailine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 47025 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.

D .
Ongoing stabllity studies of this product have demonstrated stabiity in its composition and eoncentration, 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 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.

MANA ENT:
ystem registered to the latest versions of ISO 9001 by SAIl Global,

This product was produced using a Quality Management S
ISONIEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1 226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1 523).

et

Q.';‘
: - CALA ACCREDI_'T—E

Teupy

-
Aorrvdiee b Apon REFERAMECE MATEWAL
. FAGHUCER

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

please visit our wabsite at www.well-{abs.com or contact us directly at info@wefll-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
PFHxDAQ516 25 ug/ml Scan ES-
TIC
1007 7.11e7
<
| W
O e e e e e e e e e Time
1.00 1.50 2.0¢ 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 8.50 7.00
25may2016_PFHxDA_001 293 (4.927) 25-May-2016 16:22:02
PFHxDAQD516 25 ug/ml Scan ES-
100- 769 813 5.56e5
-59__
770 814
. 4
OfHrprrerm e e T T T P T T T T T TP T e T M et e iz
250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
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 (I'hr} = 60
before returning to initial conditions in 0.5 min. Desoclvation Gas Flow {(I/hr) = 750
Time: 10 min
Flow: 300 plmin

Formit:27, Issued 2004-11-10

Revisioni#:3,
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Eigure 2; PFHxDA; LC/MS/MS Data (Selected MRM Transitions)

[Emayzo'is_PFHxDA_noa 25-May-2016  17:02:09 | —[
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1023 PFHxDA 16" 312 15731 12865
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&
l""r_""l""I""I""I""'I'"'|""I""r""l""l""l""l""I""l"_'_'—l
1.40 . 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFTeDA [C14F270,1" — [CqaF " iz ggg
%
T T "'l""!'"-'I""l""l""l""f""l"“I""l""l""l“”—l'
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 . 3.00
10 PFODA [C15F 350, — [Cq7F 36l 913> ggg
%
R RS R L L B AL L S B Bt R AL L L S B e i o
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFOA [CeF150,1" — [C7F5) 413> 369
3 191
IRTT T I""I""I""I""‘"'l‘"'I""I""l""l""l""I"'A'II""I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
10 PFOS [CgF(780;]" — [FSO,I 499 > 99
329
&
II||lllI|Ill|lVllll]llllllllfll'llllIIIlllllllll'IIIIIIIll'llll||ll‘l|llllr|IIlIije
1.40 1.60 1.80 .2.00 2.20 240 2.60 2.80 3.00 -
Injection: Direct loop injection . MS Parameters
- 10 4l (500 ng/ml PFHXDA)
: Coliision Gas (mbar) = 3.66e-3
Moblle phase: Isocratic 80% (80:20 MeQOH:ACN) f 20% HO0 Collision Energy (eV) = 15
{both with 10 mM NH,OAc buffer)
Fiow: 300 ylmin
PFHxDAOS18 (4 of 4)
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Reagent
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Spe.
ﬁ. 6{/1.‘3/ [L 730513 s

JELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

br-PFHx

Potassium Perfluorohexanesulfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFHxSK
LOT NUMBER: brPFHxSK0815
CONCENTRATION: 50.0 £ 2.5 pg/ml (total potassium salt)
45.5 + 2.3 pg/ml (total PFHxS anion)
LVE : Methanol
DATE PREPARED: (mmwaayyy) 06/28/2015
LAST TESTED: (mmvddiyyyy) 07/03/2015
EXPIRY DATE; (nmddaywy) 07/03/2020
ECOMMENDED ST GE: Store ampoule in a cool, dark place
BE TION:

The chemical purity has been determined to be >98% perfluorohexanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the identified isomeric components are given in

Table A.

D M ION 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 perfluoro-1-pentanesulfonate and ~ 0.2% of perfluoro-1-octanesulfonate.
» CAS#: 3871-99-6 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

Formi#: 13, Issued 2004-11-10 brPFHXSK0815 é%b
Revisionit:3, Revised 2015-03-24 Page 225 of 577 03/ 17



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 speclfic chemical compounds it contains.

This product should only be used by qualified personnel familiar with its potential hazards and frained in the handling of hazardous
chemicals. Due care should be 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 wom at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

| 1 .
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 meiting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGGC/HRMS and/or LC/MS/MS,

HOMOGENEITY: _ . _ Lo
B Prior to solution preparation, crystaliine material is tested for homogeneity using a variety of techniques {as stated above) and its

solubillty in a glven diluent is taken Into conslderation. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFCAUV/MS/MS.
The reiative 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.

RT, .
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, 0N which it depends is:
U, (VX Xy, )) = ]/Zu(y, %)
im]

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 glasswarae). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a ievel of confidence of 85%) is stated on the Coertificate 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 tasted by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior {o 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 procedutes, which are ultimately traceabie to NIST. For certain products, traceability to

international intertaboratory studies has also besn astablished.

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

on a routine basis.

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

technical and purity specifications.

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

ISONEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc, {CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ
Natlonal Accreditation Board (ANAB; AR-1 523).

**" CALA AﬁAB

- Tectons
A redal L Ha A6 FEFERENCE MATEPIAL
i TS

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

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

Forrmi: 13, issuod 2004-11-10 bIPFHXSKOB15 (2 of 6
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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* SiZle 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 Sl & F2 gk 5.0
3
CF,CF,CF,CF,CF,S0O,K*
5 | Potassium 4-trifluoromethylperfluoropentanesulfonate 3 L F2 Zaalds“aa’ 8.9
3
frs
6 Potassium 3,3-di{trifluoromethyl)perfluorobutanesulfonate CFSCIJCcmFZSOS'K* 0.2
CF,4 ,
7 Other Unidentified Isomers 0.5
|

*#

Percent of total perfluorohexanesulfonate isomers only.

Systematic Name: Potassium perfluorohexane-2-sulfonate.

Certified By: ’%:_.

” B.G. Chittim

Formi# 13, Issued 2004-11-10

Ravisiort:3, Revised 2015-03-24

Date: _07/15/2015
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Figure 1: br-PFHxSK; LC/MS Data (TIC and Mass Spectrum)
03july2015_brPFHxSK_001 03-Jul-2015  10:20:32
brPFHxSK0615 25 ug/ml Scan ES-
a TIC
100 1.43e8
aH
Y I""l""I""l.""I"" T T Tt [ e Time
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
03july2015_brPFHxSK_001 925 {15.555) 03-Jul-2015 10:20:32
brPFHxSK0615 25 ug/mi Scan ES-
100 399 1.94e6
Bﬂ_
400
] e
0 | y
-------- LR L R LA Ll AL LRSI KAL) A LALLY RAALY ALLE) Ly RAnkl LARLY LARa adas by AR LAAR! R il AL L) Mkt it At Lot i w1117
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Conditlons 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 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Sourca: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% HO 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 Desolvation Gas Flow (I/hr} = 750
before returning to Initial conditions in 0.5 min.
Time: 20 min
Flow: 300 plfmin
Form#:13, lssued 2004-11-10 brPFHXSKOG*5 (4 of 6
ovilonts, 03/2%8017

Revislon#:3, Revised 2015-03-24
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Figure 2: br-PFHxSK; LC/MS Data
'03july201 §_brPFHxSK_002 03-Jul-2015 10:41:29
{brPFHXSK0615 25 ug/mi SIR of 6 Channels ES-
i 100+ Linear Perfluorohexanesulfonate 308.9
| 4.29¢6
l Perflucro{dimathylbutane)
sulfonates
=
Perfluoro{methylpentane)
sulfonates
LR ML L N A 0 lIIIIIIIIIIIIIII||||l|r||||l|||||I|lllllllllllllillllllll'llll||||llll"| Time
12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00
nditign Figure 2;
LC; Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR (6 channals)
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 {I/hr) = 60
90% organic over 3 min and hold for 1.5 min Desolvation Gas Flow (I/hr} = 750
before retuming to initial conditions in 0.5 min.
Time: 20 min
Flow; 300 plfmin
Formt: 13, Issued 2004-11-10 Page 229 of 577 brPFHxSlﬁngbjj
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Eigure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions)

03july2015_brPFHxSK_003 03-Jul-2015 11:18:50
brPFHxSK0615 500 ng/mi
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54.9
I""I""l""l""l""l""l""F""!""I""l""l""I""I""I""I""l""l""l"”_l
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFHXA [CsF11021" — [CsF 44T 313 > 269
58.1
IlIIIlIIl'lllllllllllllllIIII]IDIIII!II|I]Il|llll|lIII|IIIIIIIlli"|[lllllll|ll|Illlllllll'l'lill‘lTlme
2.60 2.80 3.00 3.20 3.40 3.60 3.80 - 4.00 4.20 4.40
Conditions for Figure 3:
Injection: Direct loop injection MS Parameters
10 I (500 ng/ml br-PFHxSK)
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isoeratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
{bath with 10 mM NH,OAc buffer)
Flow: 300 plfmin

brPFHxSKﬂﬁlgiﬁwo:L?
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WL TIH L

730659 730560

. -Er T ‘ =-n-nohanoic acid
SLLINGTOIN ' 7 CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT DE: PFNA LOT NUMBER: PFNA1015
COMPQUND: Perfluoro-n-nonanoic acid
STRUCTURE: CAS #: 375-95-1

F F E F F F F F 0
N/ N/ N/ N/ |
B e U L

VAVEVANRVANRVANEE.

MOLECULAR FORMULA: CHF .0, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanaol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmwadywy) 10/23/2015

EXPIRY DATE: (mmddyyy) 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. L

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 g )
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).

0!.‘- . A A u |gl E

: ar C : L ACCREDITER

F o beping —— I —
ALk NN A RETERENCE MATERLAL

**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 Spectrum)
230ct2015_PFNA_002 23-Oct-2015 13:02:02
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ndition Fi
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromato ondltions MS Parametets
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)
i Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voitage (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 (/hr) = 50
hefore returning to initial conditions in 0.5 min. Desoclvation 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 pl (500 ng/ml PENA)
) Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (sV) = 11
(both with 10 mM NH,OAc buffer)
Flow: 300 plmin
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WELLINGTON  CERTIFICATE OF ANALYSIS
O RIES DOCUMENTATION

RODUCT CODE: PFOA LOT NUMBER: PFOA1115
MP D: Perfluoro-n-octanoic acid
STRUCTURE: CAS #: 335-67-1
F F F F F F o
F \c c \c/ lc!
N N N N e

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: (mstyym 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

Formp#:27, tssued 2004-11-10 PFOA*115 (1 of 4)
Revision#3, Revised 2016-03-24 Page 237 of 577 03/272017



INTENDED USE: | ;
The products prepared by Wellington Laboratories Inc. are for 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 compotund it contains,

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

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

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

HOMOGENEITY:

Prior to soluticn preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated ahove) and its
solubility in a given diluent Is taken into consideration. Duplicate soiutions of a new product are preparsd from the same crystailine
lot and, after the addition of an appropriate internal standard, they ara compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required 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 uncerainty of our reference standard solutions is calculated using the following
equation;

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

X, X,...X on which it depands is:
U, (7(%), Xp00%,)) =1/Zu(y,x,)’
i=l

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

The individual uncertainties faken 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 leve! of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

I H
All reference standard solutions are tfraceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their callbration Is verified prior to each
weighing using NIST 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, traceability to

intemational Interlaboratory studies has also been establishad.

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

on a routine basis.

LIMITED WARRANTY:

At the time of shipmant, 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 praduced using a Quality Management Syslem registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Assoclation for Laboratory Accreditation Ic. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

492
x ¢t
r
* »
-~ T g
LI SRR S REFERENCE MATORIAL
PRGLLIGER

ACCHREDITER

**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 af Info@wefl-labs com**

Fomlrmf:zl Issugd 2004-11-10 PFOAT115 (2 of 4)
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Figure 1: PFOA; LC/WMS Data (TIC and Mass Spectrumj
06nov2015_PFOA_002 06-Nov-2015  12:21:00 ‘
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Conditiens for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quatiro 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 Capiltary 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

Formit:27, issued 2004-11-10
Revision#:3, Revised 2015-03-24
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions)

06nov2015_PFOA_003 - 0BNov-2015  17:20:48
PFOA1115 500 ng/ml
100 PFOA [CaF 50, — [C.F gl 413 > 369
- 3.50e5
o
G L] " T T 1T I rrTr I LI B j LI B I T rr I L B} I LB ' LI I L I LI N | I [LILd l'l T TF ' LI L I TTTT I rrrr l T '|_|_|_I
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40
PFDA IC1DF1902]- _— [CgF.lg]' 513> 469
100+
B ] 80.9
2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4,40
PFNA [CoF 70,1 — [CgF 4l 463 > 419
100+ 87.0

%

L1y

2.80 3.00 3.20 3.40 3.60 380 . 400 4.20 4,40
PFHpA [C,F, 3021' — [C3F13]'

363 > 319

1007 73.7
O-A A /\/\ A A /\/M /LA /\/\ V\_ A
AR N L IR AL L S L LA LS IS B s e e o A
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20 4 .40
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Conditlons for Fiqure 3:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml PFOA)
Collision Gas (mbar) = 3.17e-3

Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% HO Collision Energy {eV) = 10
' {both with 10 mM NH,0Ac buffer)
Flow: 300 plimin

Form#:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24 Page 240 of 577
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. PFODA stock 50ugimL — ?;g‘;nms;:g:;zcg L —

WELLH\TGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFODA LOT NUMBER: PFODA0416
COMPOUND:; Perfluoro-n-octadecanocic acid
STRUCTURE: CAS #: 16517-11-6

F, F

\/ \/ \/ \/ N/ fI

\/\/\./\/\/\/\/\/\/C

/\ /\ /\ /\ /\ /\ /\ >

F FF F

MOLECULAR FORMULA: CHF.O, MOLECULAR WEIGHT: 914.14

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

CHEMICAL PURITY: >38%

LAST TESTED; (mmcdyyy 04/29/2016

EXPIRY DATE: mmoatywy 04/29/2021

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

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/20/2016

~ B.G. Chittim g

Wellington Laboratories Int., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519:822-2436 « Fax: 519-822.2849 - info@weli-labs.com

Formi:27, Issued 2004-11-10 PFODAD416 (1 of 4)
Revision#3, Revisod 2015-03-24 Page 242 of 577 03/2749017



NTEND : i
The products prepared by Wellington Laboratories Inc. are for faboratory use only. This certified reference materiai (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 tg 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 availabie upon request,

N TEF T
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, GCMS, LC/MB/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/for LC/MS/MS.

HOMOGENEITY: e
~T ' Priorto solUtich preparation, crystalline matenal is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaliine

lot and, after the addition of an appropriate internal standard, they are compared by GCIMS, LC/MS/MS and/or SFC/UVIMS/MS.,

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products are compared to older Iots in the same manner, which further confirms the homogeneity of the crystailine material as

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

UNCERTAINTY:

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

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

X, X, On which It depends is:
uc(y(x.,xz..v.x,»=‘/Zu(y,x,-)’
=t

where x is expressed as a relative standzird 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% (calcutated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products,

TRAC
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 traceabls external weights. All velumetric glassware used is of Class A tolsrance 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 I . DITY:
Ongoing stability studies of this product have demonstrated stabllity In its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monftoring for any degradaticn 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 warrantsd to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
ystem registered to the latest versions of SO 9001 by SAI Glabal,

This product was produced using a Quality Management S
ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1SO GUIDE 34 by ANS-ASQ
National Accreditation Board (ANAB; AR-1523).

)

N L .
7 CALA ANAB
- ‘T-I“'ue

At b
3 b AL nmﬁnwﬁrgg.mn.

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

29apr2016_PFODA_004 29-Apr-2016  13:39:25
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29apr2016_PFODA_004 340 (5.717) 29-Apr-2016 13:39:25
PFODA0416 25 ug/mi Scan ES-
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350 400 450 500 550 600 65 700 750 800 850 900 950
n r Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
romatogr: dition M ram
Column: Acquity UPLC BEH Shield RP |
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1000 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 70% (80:20 MeOH:ACN) f 30% H,O 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 Cone Gas Flow {l/hr) = 50
2.5 min before retuming to initial conditions In 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formi:27, Issued 2004-11-10 PFODAD416 {3 of 4)
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Figure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions) v
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Conditiops for Figure 2;
Injection: - Direct loop injection MS Parameters
10 pl (500 ng/ml PFODA)
Coliision Gas (mbar) = 3.39¢-3
Mobile phase: Isocratic 90% (80:20 MeOH:ACN) / 10% H,0 Collision Enargy (eV) = 15
{both with 10 mM NH40Ac buffer}
Flow: 300 p¥min
Formit: 27, Issued 2004-11-10 PFODAD416 {4 of 4
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//CM/M{ R: e Af3/l6  wummm I
730515 730516
6 % ID: LGPFOS-br_00002 ID: LEPFOS-br_00003
B 2. Potassum Pefiuoroctone P

Potassium Perfluorocctane

WFLLLN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

br-PFOSK

Potassium Perfluorooctanesulfonate
Solution/Mixture of Linear and
Branched Isomers

oD CODE: br-PFOSK
LOT NUMBER: brPFOSK1015
CONCENTRATION: 50 + 2.5 pg/ml (total potassium sait)
46.4 £ 2.3 pg/ml {total PFOS anion)
SOLVENT(S): Methanol
DATE PREPARED: imidyyy 10/13/2015
LAST TESTED: sy 10/14/2015
RY DATE: mmwadyy) 10/14/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DE IPT

The chemical purity has been determined to be >98% perfluorooctanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the isomeric components are given in Table A.

NTAT DA TT. ED:
Table A: Isomeric Components and Percent Composition by ™F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS Data (SIR)
Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION;

. See page 2 for further details.

C A 5-point calibration curve was generated using linear PFOS (potassium salt) and mass-labelled
PFOS as an internal standard to enable guantitation of br-PFOSK using isotopic dilution.

’ CAS#. 2795-39-3 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

Form#:13, Issued 2004-11-10 brPFOSK1015 (1 of 6)
Revisioni:3, Revised 2015-03-24 Page 247 of 577 03/2712017



INTENDED USE:

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

HAZARDS:

This product should only be used by quaiifled personnel familiar with its potentlal hazards and trained in the handling of hazardous
chemicals. Dug care should be exercised to prevent unnecessary huran contact or ingestion. All procedures should be carried
out In a well-functioning fume hood and suitable gloves, eye protection, andg clothing should be womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SD8s) are available upon request.

Y -
Where possible, all of our products are synihesized using singie-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, LCMSIMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, Isctopic purities of mass-labelled compounds are also confirmed using

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

o Y. J— PRp— ————— [ J— . - ——
“Prior tosolution preparation, Trystalline material Ts testad 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

The relative response factors of the analyte of interest in each solutlon are required to be <5% RSD. New sclution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

waell as the stability and homogeneity of the solutions In the storage containers.

N A i
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

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

X1 Xy, 0N which it depends |s:
4, (Y%, %y ...x, )} = ]fzu(y,x,)z
i=1

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

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

weighing using NIST and/or NRC traceable extemal weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabie to NIST. For certain products, traceabifity to

international interaboratory 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

oh a routine basis.

LIMITED WARRAN IY:
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.

M H
This product was produced using a Quality Management System registerad to the latest versions of iSO 8001 by SAl Glebal,
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-1 523).

ate
:' ': CALA AGCCREDITED
-~ 1

it g
A EL Al e AR AEFERENDE MATERIAL
PAGUUGER

**For additional information or assistance conceming this or any other products from Weilington Laborataries Ing.,
Please visit our website at www,well-labs com or contact us directly at info@well-labs.com**

Formil:13, Issued 2004-11-10 brPFOSK1015 (2 of 6} 17
Revision#:3, Revisad 2015-03-24
RO R Page 248 of 577 03/29/20



Table A: br-PFOSK; Isomeric Components and Percent Composition (by "F-NMR)*

Percont
isomer Name Structure Composition
by “F-NMR
1 Potassium perfluoro-1-octanesuifonate CF3CF,CF,CF,CF,CF,CF,CF,50;5K* 78.8
CF3CF,CR,CF>CF,CR,CFE03K*
2 Potassium 1-triflucromethylperfluoroheptanesulfonate™ RORCRCRCR cml:Fa 1.2
CF;CF,CF,CF,CFCF,S03K*
3 Potassium 2-trifluoromethylperfluoroheptanesulfonate CFCRaOF,0R0R ([: Fy 2303 0.6
CF,CF,CF,CFCF,CF,S03K*
4 Potassium 3-trifluoromethylperfluoroheptanesulfonate CFCF0FZOF; (':Fs 2R 803 1.9
CFyCF;CF,CFCF,CF,CF,80;3K*
5 Potassium 4-triflucremethylperfluoroheptanesulfonate FiCF2 FzéF £0F0F,503 2.2
3
CFyGF2CFCF,CF,CF,CF,803K*
6 | Potasstum 5-triflucromethylperfiuoroheptanesulfonate i Fz(l)& 2OF OF,CF,303 45
CFyCFCF,CF,CF.CF,CF,80;K*
7 | Potassium 6-trifluoromethylperfluoroheptanssuifonate 1'CI;Fa 2CFLOFOF,CF805 10.0
s
8 | Potassium 5,5-di(trifluoromethyl)perfiuorohexanesulfonate ' cF,—CI:cFZCFZCcmFzsosK’ 0.2
CF,
Ch
9 Potassium 4 4-di(trifluoromethyl)perfluorchexanesulfonate . C@CFE—?—CFZCIECQSO;K* 0.03
| CFy
_ - | CF~CF—CF—CECECESOK’
10 Potassium 4,5-di(triflucromethyl)perfluorohexanesulfonate | (|:F (I:F 0.4
3 V03
|
: - : CF,—CF—CE—CF—CFCF,S0,K"
11 Potassium 3,5-di(trifluoromethyl)perfluorohexanesulfonate | (I:F (I:|= 0.07
- 3 3
* Percent of total perfluorooctanesulfonate isomers only. Isomers are labelled in Figure 2.
o Systematic Name: Potassium perfluorooctane-2-suifonate.
Certified By: % Date: _10/15/2015
~ B.G. chittim fmmidtysy)
Formit13, Issued 2004-11-10 brPFOSK1015 {3 of 6)
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Figure 1; br-PFOSK; LC/MS Data (TIC and Mass Spectrum)
140ct2015_brPFOSK_001 14-0ct-2015 13:29: 11
brPFOSK1015 25 ug/ml Scan ES-
TIC
1007 1.87¢8
-
- L A BN R e LT T T T T T T e e Time
_2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
140ct2015_brPFOSK_001 385 {6.474) 14-Oct-2015 13:29:11
brPFOSK1015 25 ug/ml Scan ES-
100- 499 2.18¢6
-Se_
500
O-prrea B I I ) L R AR R LA RN es sy naa s L T P T T T T T T T M2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
onditi r 1;
LG Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
jons 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: 45% (80:20 MeOH:ACN) / 55% HO Capillary Voitage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 80% organic over 12 min and hold for 2 min. Cone Gas Flow {I/hr) = 50
Return to initial conditions over 0.5 min. Desolvation Gas Flow (Vhr) = 750
Time: 16 min
Flow: 300 plimin

bIPFOSK1015 (4 of 6}

Form#:13, Issued 2004-11-10
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Figure 2: br-PFOSK; LC/MS Data (SIR)

140ct2015_brPFQSK_003 14-0¢t-2015 14:13:20
brPFOSK1015 1 ug/m! SiR of 7 Channels ES-
1 TIC
Uy 5.72e5
|
ae_
2
_ \
5,6
1 4
9 1 \ l
}8,10/ 3 \ .
G T L] T T J T T T T ' LI T T I T T L ¥ { T T LI} T T T T T I T T T 1 I T T T [ T T T T I T T T T I T T T ) T T T 1 | T T T T —I Tlme
8.00 9.00 10.00 11.00 12.00 13.00 14.00
dition igu
ILC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro AP] MS
rom hi iti
Column: Acquity UPLC BEH Shisid RP,, (1.7 um, 2.1 x 100 mm)
Injection; 1.0 pg/ml of br-PFOSK
Mobile Phase: Gradient
45% (80:20 MeOH:ACNY} / 55% H,O (both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 15 min and hold for 3 min.
Return to initial conditions over 1 min.
Time: 20 min
Flow: 300 pl/min
C ns:
SiR (ES)
Source = 110 °C
Desolvation = 325 °C
Cone Voltage = 60V
Formi#:13, lssued 2004-11-10 brPFOSK1015 és of 6
03/27%&017
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Figure 3: br-PFOSK; LC/MS/MS Data (Selected MRM Transitions)

140ct2015_brPFOSK_005
brPFOSK1015 1 ug/ml

14-Oc¢t-2015  15:29:52

10 [C5F180,]" — [FSO,1 499 > 99
3.33e4
0 I L) ’ L} T T T I L) T T I L) T T T l L] T T L] l T T T "_"ILJ L} I T LI | T L) I T T
8.00 9.00 11.00 12.00 13.00 14.00
[C.,UF“SOs]' —— [FSO,I 599 > 99
66.2

injection: On-column
Mobile phase: Same as Figure 2

Flow: 300 plimin

Collision Gas (mbar) = 3.068-3
Collision: Energy (eV) = 11-50 (variabi

8)
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Reagent
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%/bﬂ% 5;(455 , R Bl e M
WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; FOSA-| LOT NUMBER: FOSAQ815i
MPOUND: Perfluoro-1-octanesulfonamide
STRUCTURE; CAS #: 754-91-6

F\ /F F\ /F F\ /F F\ /F
g \ ~ON /\ ~C a—

/\ /\ /\ /\

SONH,

MOLECULAR FORMULA: C,H,F,,NO,S MOLECULAR WEIGHT: 499.14
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT{S): Isopropancl
CHEMICAL PURITY: >98%

LAST TESTED: (mmddymy 09/02/2015

EXPIRY DATE: (mwdaiyyy) 09/02/2017

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:

d See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m, Date: _09/11/2015

~ B.G. Chittim (mmiddtyyyy)

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

Formr:27, issued 2004-11-10 FOSA0815 {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 personne! familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (8DSs) are available upen request.

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

HRGC/HRMS andfor LCIMS/MS.

HOMOGENEITY: | e
"Prior 16 s6lutioh preparation, crystalline matenal is tested for homogeneity using a variaty 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 apprapriate internal standard, they are compared by GC/MS, LC/MSIMS and/for SEC/UVIMS/MS.
The relative response factors of the analyte of nterest 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

X3 XX, 0N which it depends is:
n
U, (y(xl 1 Xp5n %, )) = -"Zu(ysxr)z
1=l

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

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

IRACEABILITY;

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
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 traceabls to NIST. For cartain preducts, traceability to

international interlaboratory studies has also been established.

XPi IOD OF VALIDITY:
Ongoing stabliity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyta(s) is performed

on a routine basis.

E NTY:
At the time of shipment, all products are warrantsd to be free: of defects in material and workmanship and to conform to the stated

technical and purity specifications.

N N
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

L]

!r‘ g
:‘ 4‘. CALA ACCR‘;OITED
k Tash

~ ng ) -
Badsen e Sl AER NCFERENCE MATCRUAL
PROERIGEN

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

please visit our website at wwyi.well-labs.com or contact us directly at info@well-tabs.com**
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Figure 1: FOSA-I; LC/MS Data (TIC and Mass Spectrum)

02sept2015_FOSA_003 02-Sep~2015 14:45:42 f
FOSA0815] 25 ug/ml Scan ES-|
TICi
| 1007 1.95e8|
. |
b |
a.?__
i |
0 R e R R B L B L B R L L e e L o e 11
0.50 1.00 150 200 250 300 350 400 450 500 550 600 650
02sept2015_FOSA_003 223 (3.750) 02-Sep-2015 14:45:42
FOSA08151 25 ug/ml Scan ES-
100 498 5.26e6
°\°H
1 499
%
0 A A L WL L N B SIS U I e ey e e e L R Y
| 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
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 Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN} / 40% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Veltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {Ihr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ul/min

27, |, 17
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Figure 2; FOSA-I; LC/MS/MS Data {Selected MRM Transitions)

02sept2015_FOSA_004 02-8ep-2015  17:25:39
FOSAOB15| 500 ng/ml
. - R 498 > 78
10,01 FOSA [CgHF;;NO,S] [NO,S] 1 9404
1
]
2l
"]
1
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1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
" 10 PFOS [CsF17S0;1" — [FSO,J 499 > 99
01 82.3
N
0I'III'IIIlllll[lllll]lllllllIIIIIIJI]IIlllII]’I|IIllIIIlllIlllllllllllillrlilllll
1.40 1.60 1.80 2.00- 220 2.40 2.60 2.80 3.00
100+ PFOSi [CgF1780,1" — [C4Fyql 483 >7461§
3
IIIIIl'llIIIIlllIlllllliljllllllllllllilIIIllIIIIIIllllll'l.llllllllllllllIIi'I[
140 . 1.60 1.80 2.00 220 2,40 2.60 2.80 3.00
100+ PFOA [C4F 50, — [C,FysT 413 >7:316g
]
""I"'-'I""!""I""I‘-"'I""I""1'"'I""I""]""I""I""I""l"'j_i'Time
1.40 1.80 1.80 2.00 2,20 240 2,60 2.80 . 3.00
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
) 10 i (500 ng/mi FOSA-I}
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collisicn Energy (eV) = 30
(both with 10 mM NH,OAc buffer) :
Flow: 300 plfmin

Formi#:27, Issued 2004-11-10
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Reagent
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671379

ID: LGPFPeA_00005
Exp: 0£/30/20 Prpd: CBW
PF-n-pentanoic ackd —

. sl

TATYTT 1 7
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFPeA LOT NUMBER: PFPeAD115
COMPOUND: Perfluoro-n-pentanoic acid
STRUCTURE: CAS #: 2706-90-3
F\C/F F\C/F_ ﬁ
R i e N

NN

MOLECULAR FORMULA: C,HF.Q, MOLECULAR WEIGHT: 264.05

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

CHEMICAL PURITY: >08%

LAST TESTED; mmudvwy 01/30/2015

EXPIRY DATE: (i) 01/30/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

BOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
Contains ~ 0.3% of Perfluoro-n-heptanoic acid (PFHpA) and ~ 0.2% of C H,F,O, (hydrido - derivative)
as measured by "F NMR.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %— Date: _(03/26/2015

/B-G‘\SI ﬁtim (mmidd/yyyy}

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

Roviaati, Revived 3016.0-24 Page 259 of 577 PSR i1 7



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 fo prevent unnecessary human contact or ingestion. All procedures should be caried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional reguiations. Safety Data Sheets (SDSs) are available upon request,’

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

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY: _ _ _ i ) . . L L .
~ 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 inte consideration. Duplicate solutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions In the starage containers.

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

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

X, XX 0N which it depends is:
t (y(x, %y %, )) = ]‘Z“(J’: %)
el

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

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.

IRACEABILITY:
All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regulariy tested by an external ISO/IEC 17025 accredited calfbration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceabls 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 cerain products, traceabillty to

international interlaboratory studies has also been astablished.

IRY E OF 1D
Ongoihg étability studles of this product have demenstrated stability in its compasition 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.

TED N
At the time of shipment, all products are warranted to be free of defects In material 2nd workmanship and to conform to the stated

technical and purity specifications.

AL|T NAGEMENT:
This product was produced using a Quality Management System registered.to the latest versions of ISO 9001 by SAl Global,
ISG/EC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
Nationat Accreditation Board (ANAB; AR-1523),
i
v o CALA ANAS
4, ,u..»-'h';;- i =t

.
ATFERENCE MATCRINL
PAOZUELR

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

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

i 30jan2015_PFPeA_001 30-Jan-2015 13:22:21
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30jan2015_PFPeA_001 159 (2.674) 30-Jan-2015 13:22:21
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Conditions for Fiaure 1:
LC: Waters Acquity Ultra Performance L.C
MS: Micromass Quattro micro APl MS
Chromatographic i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeQH.ACN) / 70% H.O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic cver 7.5 min and held for T mir Cone Gas Flow (l/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

A Page 261 of 577 PRI 17



Figure 2: PFPeA; LC/MS/MS Data (Selected MRM Transitions) )
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5.00 5.20 5.40 560 ~ 580 6.00 - 6.20 6.40 6.60 6.80 7.00 7.20
PFOA {CeF 501" — [CoFysl 413 > 369
? A /\M/\/\/\/\,/\/b\_/\ :
. P
""I""I'"'I""I'"'l""l""I"“I""I""!""I""l""l "‘l""l""l""l"“l "'I"”I""I""l
.00 2 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20
PFHXA [CF 140, — [CsFyyl 313 > 269
D}\A/\mw&w\/\ i
GI'l_l_l'llllllllllIlllIIIIlflrrlIIIIIIMM”AIIIIIIA]IMMJI/’\AIM'AT]IIIIII IIIIITKI\I/\
5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.2
PFOS [CgF4780;]" — [FSO,] 499 > 99
? /\A 446
"'I""I""l""l""l '"|'"'{\'A'/}T"/'\l'[\Al""l""l/'\(\l'A/'}l/'\'-/'\w"1"'*|"/'\'_im""l"" Tlme
0 5.20 5.40 5.60 5.80 600 820 6.40 6.60 6.80 7.00 0
Conditions for Figure 2:
Injection: Direct loop injection ara
10 wl (500 ng/ml PFPeA)
Coliision Gas {mbar} = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN)/ 20% H,0 Collision Energy (eV) =9
{bath with 10 mM NH,OAc buffer)
Flow: 300 p¥/min
Roviants 2, Fovises 3096 0824 Page 262 of 577 PRPeAYS/5 913017
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT DE: PFTeDA LOT NUMBER: PFTeDA1215
COMPOUND; Perfluoro-n-tetradecanoic acid
STRUCTURE: CAS i 376-08-7

MOLECULAR FORMULA: CHF,0, MOLECULAR WEIGHT: 714.11
E ATION; 50 1 2.5 pg/ml SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (muanyy: 12/09/2015
EXPIRY DATE: mmddsyyy) 12/09/2020

RECOMMENDED STORAGE: Store ampoule In a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
. Contains ~ 0.2% of PFDoA (C HF,,0,) and ~ 0.2% of PFPeDA (C,HF,0,).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _12/09/2015

” B.G. Chittim (midlyyyy)

Wellington Laboratories Inc., 345 Southgate Dr, Guelph ON N1G 3IM5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formi:27, issued 2004-11-10 PFTeDA1215 (1 of 4)
Revislor#:3, Revised 2015-03-24 Page 264 of 577 03/272017




| D 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 ali times. Waste shouid
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

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

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

OMOQGENEI ) o o o o
7" Prior to solution preparation, crystalline materiaf is tested for homogeneity using a variety of techniques (as stated above) and its

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 refative standard uncertainly of our reference standard solutions is calculated using the following
equation;

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

Xa X,,..X on which it depends is:
uc(y(xl,xz,..-x,,))eJZu(y,x.-)’
=1

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

(calibration of the volumetric glassware), An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Ceriificats of Analysis for all of our products.

| 4
All reference standard solutions are traceabls to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISONIEC 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.

P E iTY:
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, unti! the specified expiry
date, in the unopened ampoule. Monitoting 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 canform to the stated

technical and purity specifications.

LIT G H
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-1 523},

ek AP Eli

[ 4 . ﬂ &

A 4-. CALA AC“CR‘EDITED
i Ane .:-r.:.':\ 'fr (35T Y W‘“,E:m:.}‘é‘“

**For additlonal information or assistance concering this or afy other products from Wellington Laboratories Inc.,

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

Form#:27, issued 2004-11-10 PFTeDA1215 (2 of 4)
Revisioni:3, Revised 2015-03-24
Page 265 of 577 03/27/2017



Figure 1; PFTeDA; LC/MS Data (TIC and Mass Spectrum)
09dec2015_PFTeDA_006 09-Dec-2015 13:09:59
PFTeDA1215 25 ug/ml Scan ES-
i TIC
100 3.27¢7
5
L wa R R e e —— T e Time
3.00 3.50 4.00 4.50 5.00 5.50 6.0 6.50 7.00
09dec2015_PFTeDA_006 357 (6.003) 09-Dec-2015 13:09:59
PFTeDA1215 25 ug/m] Scan ES-
100~ 7?3 6.78eb
] i
|
BQ_
1 714
669
A I m A s e e B AL A A A n e femptr . 2
250 300 350 400 450 500 550 600 650 700 750
ndi re 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl M$
Chromatographic Conditions MS Par
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN)/ 35% H,0 Capillary Voltage {kV} = 3.00
{both with 10 mM NH,CAc buffer) Cone Voltage {V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Fiow (i’hr} = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plémin

Formit27, Issued 2004-11-10
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Eigure 2. PFTeDA; LC/MS/MS Data (Selected MRM Transitions)

'09dec2015 PFTeDA_007 -09-Dec-2015 13:26:03
PFTeDA1215 500 ng/ml
10 PFTBDA [c14F2702]- — [c13F27]- 713 > 669
8.06e4
52
clIIlllllJllIllllillI’Illllllll‘l|IllrlllllllllllIlllllllllll[llll]lll||llfl.l|ll|lllIr!II"l—I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
o PFPeDA [CisF2e0o" —+ [Cy Fy0) 763> 719
92.0
]
I'"'I'"'I""I""I""I""I""I""l""l""l"L'I"'-'I""l""'l""l""'l""'l'”"—l -
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
OEIAIAI/'\III/'NAIWIIII/}/I\'{\'AINF lIIIIllIIIIIIT\IIlllllllllm|/|\/l\lAlllllllllllillll:\l—l
1.40 1.60 1.80 2.00 2.20 240 '2.60 2.80 3.00 3.20
10 PFUdA [C11F210, —  [CygFyy) 563 > 519
1.40 1.60 180 200 2.20 2.40 260 280 300
10 PFDA [C4gF1g0," —+ [CqF 5 513 > 469
89.1
a&
IlllllIl'lllllllll‘llllll'lIIIIIIlllllll'llIIIIIII‘IIIIIIIIIIIII['IJIT'I|II||III|JI|I‘IT
1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.20
10 PFOA [CgF50,] — [C,F sl 413 > 369
62.0
i /\/\/\/\/\/\ AN M /\/
|Illllllll||l|l||ll|'lll|[llllllll'|lllll|lllllIIIIilIlllIIlllllilll‘ll'l|IIIII'||IIII‘|I[I]
1.40 1.60 1.80 2.20 240 2.60 2.80 3.00 3.20
PFOS [CBF17803]‘ — [FSOS]' 499 > 99
% AA/\« -
|II‘illllllll'llllllll‘llllIl|l|l||l|’l[IrllA[lWM'I/I\,I\VI\'IAIlllllIlllIll'l!lllllll'lllT_]Time
1.80 1.80 2.00 2.20 240 2.60 2.80 3.00 3.20
Injection: Direct loopinjection MS Parameters
10 pl (500 ng/ml PFTeDA}
Collision Gas (mbar) = 3,43e-3
Mobile phase: Isocratic 80% (80:20 MeOH: ACN) / 20% H,0 Collision Energy (eV) = 14
{both with 10 mM NH,0Ac buffar)
Flow: 300 plfmin

Form#:27, Issued 2004-11-10
Revisiomi#:3, Revised 2015-03-24
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ID: LCPFTDA_000DS

ID: LCPFTIDA_000D0&
e —— lE;::nzttlrﬂand:‘sac_ Smme Exp:02112/21 Prpd: SBC |———
-M-irklecanoic acid PF-n-tridecancic acid

TON  CERTIFICATE OF ANALYSIS
RIES DOCUMENTATION

WELLIN
0

LABORATO

PRODUCT CODE: PFTrDA LOT NUMBER: PFTrDA0216
COMPQUND: Perfluoro-n-tridecanoic acid

STRUCTURE: AS #: 72629-94-8

MOLECULAR FORMULA: CHFO, MOLECULAR WEIGHT: 664.11
NTIRA - 50 % 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED; tmmvdiyyy) 02/12/2016
EXPIRY DATE: immdayyyy) 02/12{2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark piace

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 carboxyiic acid to the methyl ester.
. Contains ~ 0.1% of PFUdA (C_HF,,0,), ~ 0.4% of PFDoA (CHF,0,), and ~ 0.1% of PFTeDA
(014HF2702)'

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %—. Date: _02/16/2016

” B.G. thittim g T

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

Reviiont, Rowoon 2015.05.24 Page 269 of 577 AR gL



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 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 suitabie 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 availabie upon request.

N.
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then charactetized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/ME/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: _ ) o . oL _ -
" Phlor to solution preparation, crystalline materlal is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, L.C/MS/MS and/or SFCUV/MS/MS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products 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.

RTAI :
caiculated using the following

The maximum combined relative standard uncertainty of our reference standard solutions is
equation:
The combined relative standard uncertainty, u.(y). of a value y and the uncertainty of the independent parameters .

Xy X,,...x on which it depends is:
"c(y(xlaxza"'xn)) = 1‘2”(.}’!%)2
=1

where x Is expressed as a relative standard uncertainty of the individual parameter,
The Individual uncertaintles taken into account include those associated with weights (calibration of the balance) and volumes

{calibration of the volumetric glasswars). An expanded maximum combined percent refative 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 traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external 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 also been established.

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

on a routine basis,

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

L GE T:
This product was produced using a Quality Management System registerad 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).

™ cALA ANAB

, R
R o b ANN NEFERENCE MATERIAZ
REHUELA

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

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

PRTDAHA L1017
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Eigure 1: PFTrDA; LC/MS Data (TIC and Mass Spectrum)
12feb2016_PFTrDA_001 12-Feb-2016 12:41;40
PFTrDAD216 25 ug/mi Scan ES-
TIC
Uy 9.44e7
Pa
0 L B LR B s s e o R R T T e T ime
3.00 3.50 4.00 4.50 .00 .50 6.00 6.50
12feb2016_PFTrDA_001 342 (5.751) 12-Feb-2016 12:41:40
PFTrDAO216 25 ug/ml Scan ES-
100~ 663 1.09¢6
619
BQ_
664
620
] /
R L e B B ARt p T T T T T e T T e e M2
150 200 250 300 350 400 450 500 550 600 650 700
nditi r Fi
LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro API MS
m nditfon 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: 60% {80:20 MeOH:ACN}) / 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voitage (V) = 22.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (\/hr) = 60
before retumning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 650
Time: 10 min
Flow: 300 plmin

Form#:27, issued 2004-11-10
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Fiqure 2:

PFTrDA; LC/MS/MS Data {Selected MRM Transitions) 6

12feb2016_PFTrDA_002
PFTrDA0216 500 ng/mi

12-Feb-2016

15:01:06

PFTrDA [C43F250,° — [C PP 663 > 619
10 13F250,] 12F2s AL
S
0l""l""I""I""I""l'""!""!""I""i""l""l""I""I""I"'rl""l""I""I""l"',"l
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220
10 PFTeDA [C14F205" —  [Cyafppl 713> ggg

IlllIlllllrll'llll'lIIIllIIIlIllllllrllll'lllllIIIiilllllIllllllllllll||IIllrllllllIIllIlT!]llllIll_‘_Ij.
0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
PFDoA [Cy5F 330, — [Cy4Fasl 613 > 569

1.19e3

I""l"“l""t""l""l""I""I'"'I""I""I""I""r""l“"I""I""I‘"'I"”‘l""l""'T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
10 PFUdA [C11F210,1" — [CyoF24]" 563 » 519
505
IIIIlll'llIllllI|lIIIrlIIIllllIIIIIIIIIIIlIIII'IlIIIIIll'IIII|IlllIIIITII|llI‘fIll'l'l[llllll'lllllllll'
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
100 PFOA [ch15°2]' —— [C;Fyql” 413 > 369
359
*
l""I""i""l""l""l""i""l""I""I""I""I""I'"'I'"'l'"'I""I'”"I""I""!"""}
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
100 PFOS [C4F1780,] — [FSO,) 499 :gg
llrlIFIJIIIIllllllllllilllllll'lllIII!IIIIIIIIIIll'llIII|IIIIIIIII|IIlllllll'llll'lllirlllllllll'll'l_l_'Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
Conditions for Figure Z:
Injection; Direct loop injection MS Parameters
10 i (500 ng/ml PFTrDA)
Coilision Gas (mbar) = 3.35¢-3
Mobile phase: Isocratic 80% MeOH / 20% H.O Collision Energy (eV} = 15
Flow: - 300 plimin
:27, 1- PFTHIAD21
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Reagent
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WELLID \J | ON CERTIFICATE OF ANALYSIS
LABORATORI DOCUMENTATION
PRODUCT CODE: PFUdA LOT NUMBER: PFUdAQ0815
COMPOUND: Perfluoro-n-undecanoic acid
STRUCTURE: CAS #: 2058-94-8

NSNS NS NSNS

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

/\ /\ /\ /\ /\ i

MOLECULAR FORMULA: C HF,0, MOLECULAR WEIGHT: 564.09
CONCENTRATION; 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY:; >98%
ST TESTED: () 08/19/2015
PIRY DATE: (mmiddivyyy 08/19/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 08/21/2015

~ B.G. Shittim )

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

Fortmi:27, Issued 2004-11-10 PFUdAGB15 {1 of 4)
Rovision#:3, Revised 2015-03-24 Page 274 of 577 03/2-,7?017



INTENDED USE:

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

HAZARDS:

This product should only be used by 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 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 regiénal regulations, Safety Data Sheets (SDSs) are available upon request.

i
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 erystallography, and mefting point. isotopic purities of mass-labelled compounds are also confirmed using

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

HOMOGENEITY: o

~ 7 7 Prior fo Solution preparation, crystafling material s tested for homogeneity using a variety of techniques (as stated above) and Its
solubility in-a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the sama crystaliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNCERTAINTY: :
Is calculated using the following

The maximum combined reiative standard uncertainty of our reference standard soiutions
equation:

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

X, X,...x on which it depends is:
Hc (y(x])xln-"xn )) = -‘}Zu(y)xj)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 uncertalnty 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/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.

RY :
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,

Mt WA 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

technlcal and purity specifications.

L NAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
JSOAEC 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),
<« . . é
* P CALA AR

YH ol 3
Agraitytab A MRFERENCE MATERIAL
FHGDUCER

*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: PFUdA; LC/MS Data (TIC and Mass Spectrum)
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Column: Acquity UPLC BEH Shieid 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) = 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 (I/hr) = 85
before retumning to initial conditions in 0.5 min. Desolvation Gas Flow {lthr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: PFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Method PFC DOD

Perfluronated Hydrocarbons (LC/MS)
by Method PFC DOD
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1
SDG No.:
Matrix: Water Level: Low
GC Column (1): GeminiC18 3 ID: 3 (mm)
Client Sample ID Lab Sample ID PFHxS #| PFOA # PFOS #
MEAFF-WWTP-MWO01-03 320-26263-1 110 85 107
17
MEAFF-WWTP-MW01-03 320-26263-1 DL 116 81 98
17 DL
MEAFF-PWMA-MW01-03 320-26263-2 46 48 99
17
MEAFF-PWMA-MW01-03 320-26263-2 DL 97 83 112
17 DL
MEAFF-PWMA-MW01-03 320-26263-2 DL2 108 108 112
17 DL2
MEAFF-Unknown?22-MW 320-26263-3 125 87 118
01-0317
MEAFF-FD04-030117 320-26263-4 137 83 134
MB 124 130 116
320-153501/1-A
LCS 137 148 132
320-153501/2-A
LCSD 128 140 123
320-153501/3-A

QC LIMITS
PFHxS = 1802 PFHxS 25-150
PFOA = 13C4 PFOA 25-150
PFOS = 13C4 PFOS 25-150

# Column to be used to flag recovery values
FORM II 537 (Modified)
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LCMS LAB CONTROL

Lab Name: TestAmerica Sacramento

FORM III
SAMPLE RECOVERY

Job No.: 320-26263-1

SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.03.10B 042.d
Lab ID: LCS 320-153501/2-A Client ID:
SPIKE LCS LCS QcC
ADDED CONCENTRATION % LIMITS #
COMPOUND (ng/L) (ng/L) REC REC
Perfluorooctanoic acid (PFOA) 40.0 39.9 100 60-140
Perfluorooctanesulfonic acid 37.1 37.8 102 60-140 M
(PFOS)
13C4 PFOA 100 148 148 25-150
13C4 PFOS 95.6 126 132 25-150
Perfluorobutanesulfonic acid 35.4 40.0 113 50-150
(PFBS)
1802 PFHxS 94.6 129 137 25-150
# Column to be used to flag recovery and RPD values
FORM III 537 (Modified)
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FORM III
LCMS LAB CONTROL SAMPLE DUPLICATE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1
SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.03.10B 043.d
Lab ID: LCSD 320-153501/3-A Client ID:
SPIKE LCSD LCSD QC LIMITS
ADDED CONCENTRATION % % #
COMPOUND (ng/L) (ng/L) REC | RPD RPD REC
Perfluorooctanoic acid (PFOA) 40.0 39.6 99 1 30 60-140
Perfluorooctanesulfonic acid 37.1 39.4 106 4 30 60-140 M
(PFOS)
13C4 PFOA 100 140 140 25-150
13C4 PFOS 95.6 117 123 25-150
Perfluorobutanesulfonic acid 35.4 41.6 118 4 30 50-150
(PFBS)
1802 PFHxS 94.6 121 128 25-150
# Column to be used to flag recovery and RPD values
FORM III 537 (Modified)
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FORM IV
LCMS METHOD BLANK SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-26263-1

SDG No.:

Lab File ID: 2017.03.10B 041.d Lab Sample ID: MB 320-153501/1-A

Matrix: Water Date Extracted: 03/06/2017 16:19
Instrument ID: A8 N Date Analyzed: 03/10/2017 22:30

Level: (Low/Med) Low

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

CLIENT SAMPLE ID LAB SAMPLE ID FIE?BID DATE ANALYZED

LCS 320-153501/2-A 2017.03.10B 03/10/2017 22:37

LCSD 320-153501/3-A 28%5:83.10B 03/10/2017 22:45
MEAFF-WWTP-MW01-0317 320-26263-1 22?3:33.10B 03/10/2017 22:52
MEAFF-PWMA-MW01-0317 320-26263-2 28%3:83.10B 03/10/2017 23:00
MEAFF-Unknown22-MW01-0317 320-26263-3 28%3:83.10B 03/10/2017 23:07
MEAFF-FD04-030117 320-26263-4 28%?:83.10B 03/10/2017 23:15
MEAFF-WWTP-MW01-0317 DL 320-26263-1 DL 28?3:83.13A 03/13/2017 17:16
MEAFF-PWMA-MW01-0317 DL 320-26263-2 DL 28%3:33.13A 03/13/2017 17:23
MEAFF-PWMA-MW01-0317 DL2 320-26263-2 DL2 2§§§:§3.l4A 03/14/2017 15:13

FORM IV 537 (Modified)
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Lab Name:

SDG No.:

TestAmerica Sacramento

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Job No.: 320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317

Matrix: Water

Lab Sample ID: 320-26263-1

Lab File ID: 2017.03.10B 044.d

Analysis Method: 537 (Modified) Date Collected: 03/01/2017 12:40
Extraction Method: 3535 Date Extracted: 03/06/2017 16:19
Sample wt/vol: 261.2 (mL) Date Analyzed: 03/10/2017 22:52
Con. Extract Vol.: 0.5 (mL) Dilution Factor: 1

Injection Volume: 2 (ul) GC Column: GeminiC18 3x100 ID: 3 (mm)
% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 154459 Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

335-67-1 Perfluorooctanoic acid 260 | M 2.4 1. 0.72
(PFOA)

1763-23-1 Perfluorooctanesulfonic 370 | M E 3.8 2. 1.2
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 25 | M 2.4 1. 0.88
acid (PFBS)

CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL00990 13C4 PFOA 85 25-150
STL0O0991 13C4 PFOS 107 25-150
STL00994 1802 PFHxS 110 25-150

FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:07:23

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170310-40721.b\2017.03.10B_044.d
Lims ID: 320-26263-A-1-A
Client ID: MEAFF-WWTP-MWO01-0317
Sample Type: Client
Inject. Date: 10-Mar-2017 22:52:31 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000
Sample Info: 320-26263-a-1-a
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\A8_N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 27-Mar-2017 12:07:22 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: chandrasenas Date: 27-Mar-2017 12:07:22
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid M
298.90 >80.00 1.842 1.861 -0.019 1.000 5969498 13.0
298.90>99.00 1.842 1.861 -0.019 1.000 1604503 3.72(0.00-0.00) M
D 11 1802 PFHxS
403.00 >84.00 2.460 2.464 -0.004 15144536 52.1 110 413686
D 14 13C4 PFOA
417.00 > 372.00 2.802 2.814 -0.012 8661573 42.3 84.5 356482

15 Perfluorooctanoic acid M
413.00 > 369.00 2.810 2.814 -0.004 1.000 23671342 133.7 132427 M
413.00 > 169.00 2.802 2.814 -0.012 0.997 14940350 1.58(0.90-1.10) 214233 M
D 18 13C4 PFOS
503.00 >80.00 3.176 3.188 -0.012 12304224 50.9 107 142571

17 Perfluorooctane sulfonic acid EM
499.00>80.00 3.176 3.197 -0.021 1.000 48798791 192.8 96193 EM
499.00>99.00 3.184 3.197 -0.013 1.003 10335852 4.72(0.90-1.10) 146343 M
QC Flag Legend
Processing Flags

E - Exceeded Maximum Amount
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:07:23

Chrom Revision: 2.2 13-Mar-2017 15:50:30
TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d

Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8 N

Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1

Client ID: MEAFF-WWTP-MWO01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

5 Perfluorobutanesulfonic acid

5 Perfluorobutanesulfonic acid (M)

D 11 1802 PFHxS

Expl:m/z 298.90 > 80.00
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Report Date: 27-Mar-2017 12:07:23 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d
Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 2.81 Expl:m/z 4013.00 > 369.00
Area: 21431970 6o
Amount: 121.0959
Amount Units: ng/ml 557
507
5457
8
8407
<
357
>
307
257
207
157
107
5]
U 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1
21 2.3 25 2.7 2.9 3.1 3.3 35
Min
Manual Integration Results
RT: 2.81 Expl:m/z 413&90 > 369.00
Area: 23671342 6o P
Amount: 133.7490
Amount Units: ng/ml 557
507
o457
8
8407
<
357
>_
307
257
207
157
107
5]
V) 1 1 1 1 1 I 1 1 1 i 1 1 1 1 1 1 1
2.0 22 24 2.6 M_2.8 3.0 32 34 3.6
1N
Reviewer: changnoit, 27-Mar-2017 12:06:49
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:23 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d
Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8 N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2
Processing Integration Results
RT: 2.80 36 Expl:m/z i13.00 >169.00
Area: 12357060 8
Amount: 121.0959 367 N
Amount Units: ng/ml 337
307
Yia
o
S24]
>< —
g
187
157
127
3]
V) 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1
21 23 25 2.7 2.9 3.1 33 35
Min

Manual Integration Results
RT: 2.80 30 Expl:m/z 413.02‘> 169.00
Area: 14940350 8

Amount: 133.7490 367 N

Amount Units: ng/ml 337

Y IS X100000)
NN w
Y <9

H

187

U 1 1 1 1 1 1 [T 1 1 1 il T T T T T 1

1.9 2.1 2.3 2.5 2.7 2.9 3.1 3.3 3.5

Min
Reviewer: changnoit, 27-Mar-2017 12:06:49
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:23

Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d
Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1
Processing Integration Results
RT: 3.18 Expl:m/z©499.00 > 80.00
Area: 29559762 847 =
Amount: 116.7638 787 @
Amount Units: ng/ml 72
667
3607
8
S547
—
X487
s
367
307
24
187
127
6]
U 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1
2.3 25 2.7 2.9 3.1 3.3 35 37 3.9 4.1
Min
Manual Integration Results
RT: 3.18 Expl:m/z 499'0«0: > 80.00
Area: 48798791 847 =
Amount: 192.7597 78] @
Amount Units: ng/ml 727
667
5607
8
§54-
X487
s
367
307
24
187
127
6]
V) 1 1 1 LI 1 1 L 1 1 1 1
2.0 2.4 2.8 .32 3.6 4.0
Min
Reviewer: changnoit, 27-Mar-2017 12:06:49
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:23

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d

Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8 N

Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1

Client ID: MEAFF-WWTP-MWO01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

17 Perfluorooctane sulfonic acid, CAS: 1763-23-1

Signal: 2

RT:

Area:
Amount:
Amount Units:

RT:

Area:
Amount:
Amount Units:

Processing Integration Results

3.18
8469366 24
116.7638

ng/ml 22

oo ¥ (X200000),
I N % 9 % 9

N B 0

Expl:m/z 4%9.00 >99.00

NG

4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0

Manual Integration Results

3.18
10335852
192.7597
ng/ml

247

227

oo ¥ (X200000),
I N ¥ 3§ 9

N B %

Expl:m/z 499.00 > 99.00
<

0
2.2

2.4

2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0

Reviewer: changnoit, 27-Mar-2017 12:06:49
Audit Action: Manually Integrated
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Report Date: 27-Mar-2017 12:07:23 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_044.d
Injection Date: 10-Mar-2017 22:52:31 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 34 Worklist Smp#: 23
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
5 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 2
Processing Integration Results
RT: 1.84 65 Expl:m/z 298.90 > 99.00
N
Area: 1714365 >
Amount: 13.015070 607 =
Amount Units: ng/ml 55
507
5457
o
S407
>< —
NEE]
307
257
207
157
107
5]
U 1 1 1 1 L 1 LI 1 1 1 1 1
1.3 15 1.7 1.9 21 2.3 25
Min

Manual Integration Results
RT: 1.84 65 Expl:m/z 2?\]8.90 >99.00
Area: 1604503 3

Amount: 13.015070 607 -

Amount Units: ng/ml 557

507

9

Y (.S XlgOOOJl
q_3

307

13 15 1.7 19 2.1 2.3

Reviewer: chandrasenas, 27-Mar-2017 12:07:17
Audit Action: Manually Integrated Audit Reason: Baseline
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Lab Name: TestAmerica Sacramento

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.:

Job No.:

320-26263-1

Client Sample ID: MEAFF-WWTP-MW01-0317 DL

Matrix: Water

Lab File ID: 2017.03.13A 048.d

Lab Sample ID:

320-26263-1 DL

Analysis Method: 537 (Modified) Date Collected: 03/01/2017 12:40
Extraction Method: 3535 Date Extracted: 03/06/2017 16:19
Sample wt/vol: 261.2 (mL) Date Analyzed: 03/13/2017 17:16
Con. Extract Vol.: 0.5 (mL) Dilution Factor: 5

Injection Volume: 2 (ul) GC Column: GeminiC18 3x100 ID: 3 (mm)
% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 154808 Units:

CAS NO. COMPOUND NAME RESULT LOQ LOD DL

335-67-1 Perfluorooctanoic acid 270 12 .6 3.6
(PFOA)

1763-23-1 Perfluorooctanesulfonic 380 19 14 6.1
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 18 12 .6 4.4
acid (PFBS)

CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL00990 13C4 PFOA 81 25-150
STL00991 13C4 PFOS 98 25-150
STL00994 1802 PFHxS 116 25-150
FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170314-40808.p\2017.03.13A_048.d
Lims ID: 320-26263-A-1-A
Client ID: MEAFF-WWTP-MWO01-0317

Sample Type: Client

Inject. Date: 13-Mar-2017 17:16:06 ALS Bottle#: Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Sample Info: 320-26263-a-1-a 5X
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\A8_N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 27-Mar-2017 12:22:38 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: westendorfc Date: 14-Mar-2017 13:26:28
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid M
298.90>80.00 1.853 1.863 -0.010 1.000 916877 1.89 M
298.90>99.00 1.853 1.863 -0.010 1.000 314683 2.91(0.00-0.00)
D 11 1802 PFHxS
403.00>84.00 2.471 2.480 -0.009 3202799 11.0 23.3 158754
D 14 13C4 PFOA
417.00 > 372.00 2.822 2.822 0.0 1670249 8.15 16.3 95107

15 Perfluorooctanoic acid M
413.00 > 369.00 2.814 2.822 -0.008 1.000 4814315 28.2 96563 M
413.00 > 169.00 2.814 2.822 -0.008 1.000 3009665 1.60(0.90-1.10) 119144 M
D 18 13C4 PFOS
503.00 > 80.00 3.188 3.188 0.0 2257240 9.34 19.5 53630

17 Perfluorooctane sulfonic acid M
499.00 > 80.00 3.188 3.197 -0.009 1.000 9168857 39.5 67852 M
499.00>99.00 3.188 3.197 -0.009 1.000 1835566 5.00(0.90-1.10) 99283 M
QC Flag Legend
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A _048.d

Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8 N

Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1

Client ID: MEAFF-WWTP-MWO01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

5 Perfluorobutanesulfonic acid (M)

5 Perfluorobutanesulfonic acid

D 11 1802 PFHxS

Expl:m/z 298.90 > 80.00

Expl:m/z 298.90 > 99.00
[92]

Expl:m/z 403.00 > 84.00
—
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Min Min Min

D 14 13C4 PFOA

15 Perfluorooctanoic acid (M)

15 Perfluorooctanoic acid (M)

Expl:m/z 417.00 > 372.00
N

Expl:m/z 413.00 > 369.00 Expl:m/z 413.00 > 169.00
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Min Min Min
D 18 13C4 PFOS 17 Perfluorooctane sulfonic acid (M) 17 Perfluorooctane sulfonic acid (M)
Expl:m/z 503.00 > 80.00 Expl:m/z 499.00 > 80.00 Expl:m/z 499.00 > 99.00
2 2 491 S
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 048.d
Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 281 15 Expl:m/zng.OO > 369.00
Area: 4480121 =
Amount: 26.254443 147 N
Amount Units: ng/ml 137
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Manual Integration Results
RT: 2.81 15 Expl:m/z 413%00 > 369.00
Area: 4814315 o
Amount: 28.212889 147 2
Amount Units: ng/ml 13
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Reviewer: westendorfc, 27-Mar-2017 12:22:03
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A_048.d
Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8 N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2
Processing Integration Results
RT: 2.81 o Expl:m/z 4%3.00 >169.00
Area: 2551450 o
Amount: 26.254443 78] o
Amount Units: ng/ml 2
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Min
Manual Integration Results
RT: 2.81 Expl:m/z 413.00 > 169.00
847 S
Area: 3009665 o
Amount: 28.212889 78] o
Amount Units: ng/ml 727
667
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o
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367
307
247
187
127
6]
V) 1 1 1 1 LI 1 1 1 | 1 1 1 1 1
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1n
Reviewer: westendorfc, 27-Mar-2017 12:22:03
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 048.d
Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1
Processing Integration Results
RT: 3.19 Exp1:m/z 499.00 > 80.00
207 ©
Area: 5939089 S
Amount: 25.576048 18 @
Amount Units: ng/ml
167
o147
o
8
127
X
> 107
8]
8]
A
2]
U 1 1 1 1 1 LI 1 1 1 1 1
2.2 2.6 3.0 3.4 3.8 4.2
Min
Manual Integration Results
RT: 3.19 Expl:m/z 499.00 > 80.00
207 ©
Area: 9168857 k|
Amount; 39.484697 18 @
Amount Units: ng/ml
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Reviewer: westendorfc, 27-Mar-2017 12:22:03
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:22:38

Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A_048.d
Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8 N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 2
Processing Integration Results
RT: 3.19 Expl:mO/Oz 499.00 > 99.00
Area: 1539678 48 3
Amount: 25.576048 a «®
Amount Units: ng/ml
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Manual Integration Results
RT: 3.19 Expl:m/z 499£0 >99.00
Area: 1835566 48 3
Amount: 39.484697 A @
Amount Units: ng/ml
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Reviewer: westendorfc, 27-Mar-2017 12:22:03
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:22:38 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 048.d
Injection Date: 13-Mar-2017 17:16:06 Instrument ID: A8_N
Lims ID: 320-26263-A-1-A Lab Sample ID: 320-26263-1
Client ID: MEAFF-WWTP-MWO01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 31 Worklist Smp#: 12
Injection Vol: 2.0ul Dil. Factor: 5.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
5 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 1
Processing Integration Results
RT: 1.85 60 Expl:m/z 298.90 > 80.00
Area: 1060934
Amount: 2.187527 o
Amount Units: ng/ml 52
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Manual Integration Results

RT: 1.85 60" Expl:m/z 298.90 > 80.00
Area: 916877

Amount: 1.890497 >0]

Amount Units: ng/ml 52]
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Reviewer: chandrasenas, 27-Mar-2017 12:22:26
Audit Action: Manually Integrated Audit Reason: Baseline
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Lab Name:

TestAmerica Sacramento

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.:

Job No.:

320-26263-1

Client Sample ID: MEAFF-PWMA-MW01-0317

Matrix: Water

Lab File ID: 2017.03.10B 045.d

Analysis Method: 537 (Modified)
Extraction Method: 3535

Sample wt/vol:
Con. Extract Vol.: 0.5 (mL)

Injection Volume: 2 (ul)

272 .2 (mL)

Lab Sample ID:

Date Collected:
Date Extracted:
Date Analyzed:
Dilution Factor:

GC Column:

320-26263-2

03/01/2017 14:00
03/06/2017 16:19
03/10/2017 23:00
1

GeminiCl8 3x100 ID:

3 (mm)

% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 154459 Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

335-67-1 Perfluorooctanoic acid 2500 | M E 2.3 1. 0.69
(PFOA)

1763-23-1 Perfluorooctanesulfonic 1300 | M E 3.7 2. 1.2
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 650 | M E 2.3 0.84
acid (PFBS)

CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL00990 13C4 PFOA 48 25-150
STL00991 13C4 PFOS 99 25-150
STL00994 1802 PFHxS 46 25-150

FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:07:44

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170310-40721.b\2017.03.10B_045.d
Lims ID: 320-26263-A-2-A
Client ID: MEAFF-PWMA-MW01-0317
Sample Type: Client
Inject. Date: 10-Mar-2017 23:00:01 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000
Sample Info: 320-26263-a-2-a
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\A8_N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 27-Mar-2017 12:07:44 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: changnoit Date: 13-Mar-2017 11:27:47
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid EM
298.90>80.00 1.863 1.861 0.002 1.000 67675340 352.7 EM
298.90>99.00 1.853 1.861 -0.008 0.995 41659135 1.62(0.00-0.00)
D 11 1802 PFHxS
403.00 >84.00 2.470 2.464 0.006 6336194 21.8 46.0 170401
D 14 13C4 PFOA
417.00 > 372.00 2.810 2.814 -0.004 4951673 24.2 48.3 111777

15 Perfluorooctanoic acid EM
413.00 > 369.00 2.794 2.814 -0.020 1.000 136978846 1353.8 140383 EM
413.00 > 169.00 2.802 2.814 -0.012 1.003 123359546 1.11(0.90-1.10) 255035 M
D 18 13C4 PFOS
503.00 > 80.00 3.176 3.188 -0.012 11447006 47.4 99.1 94720

17 Perfluorooctane sulfonic acid EM
499.00>80.00 3.051 3.197 -0.146 1.000 164210894 697.2 247812 EM
499.00>99.00 3.176 3.197 -0.021 1.041 45170669 3.64(0.90-1.10) 359397 M
QC Flag Legend
Processing Flags

E - Exceeded Maximum Amount
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:07:44

Chrom Revision: 2.2 13-Mar-2017 15:50:30
TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d

Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N

Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2

Client ID: MEAFF-PWMA-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

5 Perfluorobutanesulfonic acid (M)

5 Perfluorobutanesulfonic acid

D 11 1802 PFHxS

Expl:m/z 298.90 > 80.00

Expl:m/z 298 90 >99.00

Expl:m/z 403.00 > 84.00
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D 14 13C4 PFOA 15 Perfluorooctanoic acid (M) 15 Perfluorooctanoic acid (M)
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D 18 13C4 PFOS 17 Perfluorooctane sulfonic acid (M) 17 Perfluorooctane sulfonic acid (M)
Expl:m/z 503.00 > 80.00 Expl:m/z 499 00 >80.00 Expl:m/z 499.00 > 99.00
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Report Date: 27-Mar-2017 12:07:44 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d
Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 2.82 15 Expl:m/z 413.00 > 369.00
Area: 54220323
Amount; 535.8885 4
Amount Units: ng/ml 137
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Manual Integration Results

RT: 2.79 15 Expl:m/z 41%00 > 369.00
Area: 136978846 2
Amount: 1353.8353 147
Amount Units: ng/ml 13
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Reviewer: chandrasenas, 27-Mar-2017 12:07:24
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:44

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d

Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N

Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2

Client ID: MEAFF-PWMA-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8_N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

15 Perfluorooctanoic acid, CAS: 335-67-1

Expl:m/z 413.00 > 169.00
N

2.80

2.3 2.5 2.7 2.9 3.1 3.3 35 3.7 3.9
Min

Expl:m/z 413.00 > 169.00
N
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©
Y

Signal: 2
Processing Integration Results
RT: 2.80 15
Area: 74207569
Amount: 535.8885 147
Amount Units:  ng/ml 137
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Manual Integration Results
RT: 2.80 15
Area: 123359546 "
Amount: 1353.8353
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Reviewer: chandrasenas, 27-Mar-2017 12:07:24
Audit Action: Manually Integrated
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Audit Reason: Isomers
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Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

Report Date: 27-Mar-2017 12:07:45

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d
Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1
Processing Integration Results
RT: 3.18 16m Expl:m/z 499.00 > 80.00
[
Area: 58517563 5
Amount: 248.4595 «®
Amount Units: ng/ml 14
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Manual Integration Results
RT: 3.05 e Expl:m/z 4‘1_?9.00 > 80.00
Area: 164210894
Amount; 697.2225 "
Amount Units: ng/ml
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Reviewer: chandrasenas, 27-Mar-2017 12:07:24
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:45 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d
Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 2
Processing Integration Results
RT: 3.18 Expl: m/z 499.00 > 99.00
Area: 28184159 707 ':.
Amount: 248.4595 657 o
Amount Units: ng/ml 60
557
8507
o
8451
—
Za07
>_
357
307
257
207
157
107
5]
V) 1 1 1 1 1 1 1
23 25 2.7 3.5 3.7 3.9 4.1
Min

Manual Integration Results

RT: 3.18 Expl:m/z 499. 00 >99.00
Area: 45170669 707 S
Amount: 697.2225 65 o
Amount Units: ng/ml 607
557
501
o
8451
—
Za0
>_
357
307
257
207
157
107
5]
V) 1 1 1 1 1
2.0 2.4 4.0
Min
Reviewer: chandrasenas, 27-Mar-2017 12:07:24
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:07:44 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_045.d
Injection Date: 10-Mar-2017 23:00:01 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 35 Worklist Smp#: 24
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
5 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 1
Processing Integration Results
RT: 1.84 Expl:m/z 2%08.90 > 80.00
Area: 60184317 161
Amount: 313.6314
Amount Units: ng/ml
147
8121
e
g
5107
>
8]
8]
A
2]
U 1 1 1 1 1 1 1
1.3 1.5 1.7 2.3
Manual Integration Results
RT: 1.86 Expl:m/z 298.90 > 80.00
Area: 67675340 161
Amount; 352.6685
Amount Units: ng/ml 14
812
8
8
$107
>_
8]
8]
A
2]
V) 1 1 1 1 L 1 1 i 1 1 1 1 1
1.3 15 1.7 M_1.9 2.1 23 25
1n
Reviewer: chandrasenas, 27-Mar-2017 12:07:35
Audit Action: Manually Integrated Audit Reason: Baseline
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Lab Name:

SDG No.:

TestAmerica Sacramento

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Job No.:

320-26263-1

Client Sample ID: MEAFF-PWMA-MW01-0317 DL

Matrix: Water

Lab Sample ID:

320-26263-2 DL

Lab File ID: 2017.03.13A 049.d

Analysis Method: 537 (Modified) Date Collected: 03/01/2017 14:00
Extraction Method: 3535 Date Extracted: 03/06/2017 16:19
Sample wt/vol: 272.2 (mL) Date Analyzed: 03/13/2017 17:23
Con. Extract Vol.: 0.5 (mL) Dilution Factor: 10

Injection Volume: 2 (ul) GC Column: GeminiC18 3x100 ID: 3 (mm)
% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 154808 Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

335-67-1 Perfluorooctanoic acid 4400 | D M E 23 18 6.9
(PFOA)

1763-23-1 Perfluorooctanesulfonic 1600 | D M 37 28 12
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 830 | D 23 18 8.4
acid (PFBS)

CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL00990 13C4 PFOA 83 25-150
STL00991 13C4 PFOS 112 25-150
STL00994 1802 PFHxS 97 25-150

FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:25:34

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170314-40808.p\2017.03.13A_049.d
Lims ID: 320-26263-A-2-A
Client ID: MEAFF-PWMA-MW01-0317
Sample Type: Client
Inject. Date: 13-Mar-2017 17:23:36 ALS Bottle#: 32 Worklist Smp#: 13
Injection Vol: 2.0ul Dil. Factor: 10.0000
Sample Info: 320-26263-a-2-a 10X
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\A8_N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 27-Mar-2017 12:24:16 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: westendorfc Date: 15-Mar-2017 11:40:35
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid
298.90>80.00 1.853 1.863 -0.010 1.000 18383437 45.3
298.90>99.00 1.853 1.863 -0.010 1.000 7852029 2.34(0.00-0.00)
D 11 1802 PFHxS
403.00 >84.00 2.468 2.480 -0.012 1339174 4.60 9.7 80507
D 14 13C4 PFOA
417.00 > 372.00 2.818 2.822 -0.004 849095 4.14 8.3 52904

15 Perfluorooctanoic acid EM
413.00 > 369.00 2.826 2.822 0.004 1.000 41596963 239.8 362352 EM
413.00 > 169.00 2.826 2.822 0.004 1.000 30305831 1.37(0.90-1.10) 1032829V
D 18 13C4 PFOS
503.00 >80.00 3.184 3.188 -0.004 1288466 5.33 11.2 36010

17 Perfluorooctane sulfonic acid M
499.00 > 80.00 3.070 3.197 -0.127 1.000 23752722 89.6 1804 M
499.00>99.00 3.079 3.197 -0.118 1.003 4864660 4.88(0.90-1.10) 59081
QC Flag Legend
Processing Flags

E - Exceeded Maximum Amount
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:25:34 Chrom Revision: 2.2 13-Mar-2017 15:50:30
TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 049.d
Injection Date: 13-Mar-2017 17:23:36 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 32 Worklist Smp#: 13
Injection Vol: 2.0ul Dil. Factor: 10.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
5 Perfluorobutanesulfonic acid 5 Perfluorobutanesulfonic acid D 111802 PFHxS
Expl:m/z 29(%.90 > 80.00 Expl:m/z 298.90 > 99.00 Expl:m/z 402500 > 84.00
[92]
/\63- n /\28' n [{e)
3 3 S 3 5367 N
S5 824 8
S S 307
2457 2207 X
> 367 >167 >
27 121 187
187 8 127
9 8]
U 1 1 1 1 LI 1 LI 1 1 1 1 U 1 1 1 1 L 1 LI 1 1 1 1 U 1 1 1 1 LI 1 L 1 1 1 1
1.2 15 1.8 2.1 2.4 1.3 1.6 1.9 2.2 25 1.8 21 2.4 2.7 3.0
Min Min Min
D 14 13C4 PFOA 15 Perfluorooctanoic acid (M) 15 Perfluorooctanoic acid (M)
Expl:m/z 4%(?.00 > 372.00 Expl:m/z 41%00 > 369.00 Expl:m/z 41’%00 > 169.00
b =847 & 5561 &
5241 ~ S N S ~
8 8727 S48
2] S S
607
Zi6] z Z40
> >487 >327
127 36 o
8 24 167
127 L 8]
V) 1 1 1 Ll 1 1 L 1 1 1 1 V) 1 1 1 1 ! 1 1 LI 1 1 1 1 V) 1 1 1 1 \ 1 1 LI 1 1 1 1
23 2.6 29 3.2 15 2.1 2.7 3.3 3.9 1.0 1.9 2.8 3.7 4.6
Min Min Min
D 18 13C4 PFOS 17 Perfluorooctane sulfonic acid (M) 17 Perfluorooctane sulfonic acid
Expl:m/z 5%3.00 > 80.00 Expl:m/z 493.00 > 80.00 Expl:m/z 499.00 > 99.00
_42] S 5287 S 5107
36 @ 8 @ 3
g 8247 S ¢
5307 5207 2 @
> 247 > 161 > 6 -
187 121 #
127 8
[ A ( 2]
V) 1 1 1 1 i 1 LI 1 1 1 1 V) 1 1 1 1 \ 1 1 LN 1 1 1 V) 1 1 1 1 \ 1 1 ] 1 1 1 1
2.6 2.9 3.2 35 3.8 0.8 2.0 3.2 4.4 2.0 2.6 3.2 3.8
Min Min Min

Page 309 of 577 03/27/2017



Report Date: 27-Mar-2017 12:25:34 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 049.d
Injection Date: 13-Mar-2017 17:23:36 Instrument ID: A8_N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 32 Worklist Smp#: 13
Injection Vol: 2.0ul Dil. Factor: 10.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 2.83 Expl:m/z :1313.00 > 369.00
Area: 33826231 901 &
Amount: 194.9672 847
Amount Units: ng/ml 787
727
667
o
360
8
3541
487
42
367
307
247
187
127
8]
U 1 1 1 1 1 1 Ll 1 1 1 1 1
1.7 2.1 25 2.9 3.3 3.7 4.1
Min

Manual Integration Results

RT: 2.83 Expl:m/z 413.00 > 369.00
Area: 41596963 %01 S

Amount: 239.7561 84
Amount Units: ng/ml 787
727

Y (X100000)
w A N OO O O
2N R FIQ

w
q
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2 N @ K

(6 T T T T T T T T T T T T 1
15 1.9 2.3 2.7 3.1 3.5 3.9

Min
Reviewer: westendorfc, 27-Mar-2017 12:25:33
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:25:34 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A_049.d
Injection Date: 13-Mar-2017 17:23:36 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 32 Worklist Smp#: 13
Injection Vol: 2.0ul Dil. Factor: 10.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2
Processing Integration Results
RT: 2.83 Expl:m/z 413.00 > 169.00
Area: 22188832 60" g
Amount: 194.9672 561 N
Amount Units:  ng/ml 5
487
o la
S0
o
<367
>321
287
2471
207
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127
8
A
V) 1 1 1 1 1 " 1 1 1 1

1.3 1.6 1.9 2.2 2.5 2.8 3.1 34 3.7 4.0 4.3
Min

Manual Integration Results

RT: 2.83 Expl:m/z 413.00 > 169.00
Area: 30305831 607 8

Amount: 239.7561 567
Amount Units: ng/ml 5

2.82

(XlOOOO(_)g
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Min
Reviewer: westendorfc, 27-Mar-2017 12:25:33
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:25:34 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170314-40808.b\2017.03.13A 049.d
Injection Date: 13-Mar-2017 17:23:36 Instrument ID: A8_N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 32 Worklist Smp#: 13
Injection Vol: 2.0ul Dil. Factor: 10.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 1
Processing Integration Results
RT: 3.19 Exp1:m/z 499.00 > 80.00
Area: 9048033 307 &
Amount: 34.130493 28 °°'
Amount Units:  ng/ml 26-
247
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o
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Manual Integration Results

RT: 3.07 Expl:m/z 499.00 > 80.00
Area: 23752722 301 S
Amount: 89.598713 287
Amount Units: ng/ml 267

3.07

N B o

(6 T T T T T T T T T T
0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2

Min
Reviewer: westendorfc, 27-Mar-2017 12:25:33
Audit Action: Manually Integrated Audit Reason: Isomers
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Lab Name:

SDG No.:

TestAmerica Sacramento

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Job No.:

320-26263-1

Client Sample ID: MEAFF-PWMA-MW01-0317 DL2

Matrix: Water

Lab Sample ID:

320-26263-2 DL2

Lab File ID: 2017.03.14A 020.d

Analysis Method: 537 (Modified) Date Collected: 03/01/2017 14:00
Extraction Method: 3535 Date Extracted: 03/06/2017 16:19
Sample wt/vol: 272.2 (mL) Date Analyzed: 03/14/2017 15:13
Con. Extract Vol.: 0.5 (mL) Dilution Factor: 25

Injection Volume: 2 (ul) GC Column: GeminiC18 3x100 ID: 3 (mm)
% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 155009 Units: ng/L

CAS NO. COMPOUND NAME RESULT 0 LOQ LOD DL

335-67-1 Perfluorooctanoic acid 4500 | D M 57 46 17
(PFOA)

1763-23-1 Perfluorooctanesulfonic 1500 | D M 92 69 29
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 730 | D 57 46 21
acid (PFBS)

CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL00990 13C4 PFOA 108 25-150
STL00991 13C4 PFOS 112 25-150
STL00994 1802 PFHxS 108 25-150

FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:35:00

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170315-40852.h\2017.03.14A_020.d
Lims ID: 320-26263-A-2-A
Client ID: MEAFF-PWMA-MW01-0317
Sample Type: Client
Inject. Date: 14-Mar-2017 15:13:34 ALS Bottle#: 4 Worklist Smp#: 6
Injection Vol: 2.0ul Dil. Factor: 25.0000
Sample Info: 320-26263-a-2-a 25X
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170315-40852.b\A8_ N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 15-Mar-2017 11:46:53 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: chandrasenas Date: 27-Mar-2017 12:34:59
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid
298.90>80.00 1.872 1.883 -0.011 1.000 7194642 16.0
298.90>99.00 1.872 1.883 -0.011 1.000 2965843 2.43(0.00-0.00)
D 11 1802 PFHxS
403.00>84.00 2.500 2.517 -0.017 595485 2.05 4.3 49015
D 14 13C4 PFOA
417.00 > 372.00 2.858 2.868 -0.010 442924 2.16 4.3 49119

15 Perfluorooctanoic acid M
413.00 > 369.00 2.858 2.876 -0.018 1.000 22236619 98.3 589667 M
413.00 > 169.00 2.858 2.876 -0.018 1.000 14877837 1.49(0.90-1.10) 1808944V

17 Perfluorooctane sulfonic acid M
499.00>80.00 3.114 3.222 -0.108 1.000 8941828 33.7 00 WM™
499.00>99.00 3.122 3.222 -0.100 1.003 1850104 4.83(0.90-1.10) 29191
D 18 13C4 PFOS
503.00 > 80.00 3.237 3.248 -0.011 516296 2.14 45 24124
QC Flag Legend
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:35:00

Chrom Revision: 2.2 13-Mar-2017 15:50:30
TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170315-40852.b\2017.03.14A 020.d

Injection Date: 14-Mar-2017 15:13:34 Instrument ID: A8 N

Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2

Client ID: MEAFF-PWMA-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 4 Worklist Smp#: 6
Injection Vol: 2.0ul Dil. Factor: 25.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

5 Perfluorobutanesulfonic acid

5 Perfluorobutanesulfonic acid

D 11 1802 PFHxS

Expl:m/z 298.90 > 80.00
N

Expl:m/z 298.90 > 99.00
N

Expl:m/z 403.00 > 84.00
o

5241 © 5107 % _18] B
g - g - g ~
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U 1 1 1 1 ) 1 LI 1 1 1 U 1 1 1 1 ) 1 LI 1 1 U 1 1 1 LI 1 LI 1 1 1 1
1.3 1.6 1.9 2.2 1.3 1.6 1.9 2.2 1.9 2.2 25 2.8 3.1
Min Min Min
D 14 13C4 PFOA 15 Perfluorooctanoic acid (M) 15 Perfluorooctanoic acid (M)
Expl:m/z 417.00 > 372.00 Expl:m/z 413.00 > 369.00 Expl:m/z 413.00 > 169.00
[e] [e] [ee]
_14 < 5°°] 2 57 3
812 o S48 o 830 o
o o o
S 40 257
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> 8 >32] >207
8] 24 157
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V) 1 1 1 L) 1 [‘ 1 1 1 1 V) 1 1 1 L 1 1 L 1 1 1 V) 1 1 1 1 r 1 1 I 1 1 1 1
2.4 2.7 3.0 3.3 1.2 2.1 3.0 3.9 1.0 1.9 2.8 3.7 4.6
Min Min Min
17 Perfluorooctane sulfonic acid (M) 17 Perfluorooctane sulfonic acid D 18 13C4 PFOS
17 Expl:m/z 499.00 > 80.00 Expl:m/z 499.00 > 99.00 Expl:m/z 503.00 > 80.00
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— ™
=) 4 =357 ~157 N
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> o >20 - > 9
4 157 6
107
2 k » 3
V) 1 1 1 LI 1 T 1 1 1 1 V) 1 1 1 1 1 1 1 1\i 1 1 1 V) 1 1 1 T‘\ 1 1 L 1 1 1 1
0.7 1.9 3.1 4.3 5.5 1.9 25 3.1 3.7 4.3 2.7 3.0 3.3 3.6
Min Min Min
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Report Date: 27-Mar-2017 12:35:00 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170315-40852.b\2017.03.14A 020.d
Injection Date: 14-Mar-2017 15:13:34 Instrument ID: A8_N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 4 Worklist Smp#: 6
Injection Vol: 2.0ul Dil. Factor: 25.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 2.86 Expl:m/go413.00 > 369.00
Area: 19542421 56 &
Amount: 86.372090 . “‘
Amount Units: ng/ml
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Manual Integration Results
RT: 2.86 Expl:m/z 413.800 > 369.00
Area: 22236619 561 ®
Amount; 98.279699 -~ o
Amount Units: ng/ml
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Reviewer: westendorfc, 27-Mar-2017 12:34:48

Audit Action: Manually Integrated Audit Reason: Isomers

Page 316 of 577 03/27/2017




Report Date: 27-Mar-2017 12:35:00

TestAmerica Sacramento

Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170315-40852.b\2017.03.14A 020.d
Injection Date: 14-Mar-2017 15:13:34 Instrument ID: A8 N
Lims ID: 320-26263-A-2-A Lab Sample ID: 320-26263-2
Client ID: MEAFF-PWMA-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 4 Worklist Smp#: 6
Injection Vol: 2.0ul Dil. Factor: 25.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2
Processing Integration Results
RT: 2.86 Expl:m/z 4(1;3.00 >169.00
Area: 11740110 367 ®
Amount: 86.372090 33+ o
Amount Units: ng/ml
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Manual Integration Results
RT: 2.86 Expl:m/z 41£>.00 > 169.00
Area: 14877837 367 &
Amount: 98.279699 33+ o
Amount Units: ng/ml
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Reviewer: westendorfc, 27-Mar-2017 12:34:48
Audit Action: Manually Integrated Audit Reason: Isomers
Page 317 of 577 03/27/2017



Report Date: 27-Mar-2017 12:35:00

Data File:

Injection Date: 14-Mar-2017 15:13:34 Instrument ID:
Lims ID: 320-26263-A-2-A Lab Sample ID:
Client ID: MEAFF-PWMA-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#:
Injection Vol: 2.0ul Dil. Factor:
Method: A8_N Limit Group:
Column: Detector

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

\\ChromNa\Sacramento\ChromData\A8 N\20170315-40852.b\2017.03.14A 020.d

17 Perfluorooctane sulfonic acid, CAS: 1763-23-1

A8 N

320-26263-2

4 Worklist Smp#:
25.0000

LC PFC_DOD ICAL

EXP1

Signal: 1
Processing Integration Results
RT: 3.24 1 Exp1:m/z 499.00 > 80.00
N~
Area: 3497699 R
Amount: 13.170583 117 i
Amount Units: ng/ml 101
9
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Manual Integration Results
RT: 3.11 Expl:m/z 499.00 > 80.00
12 <
Area: 8941828 i
Amount; 33.670448 1 @
Amount Units: ng/ml 107
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Reviewer: westendorfc, 27-Mar-2017 12:34:48
Audit Action: Manually Integrated Audit Reason: Isomers
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Lab Name:

FORM I

TestAmerica Sacramento

SDG No.:

LCMS ORGANICS ANALYSIS DATA SHEET

Job No.: 320-26263-1

Client Sample ID: MEAFF-Unknown22-MW01-0317

Lab Sample ID: 320-26263-3

Matrix: Water Lab File ID: 2017.03.10B 046.d
Analysis Method: 537 (Modified) Date Collected: 03/01/2017 15:05
Extraction Method: 3535 Date Extracted: 03/06/2017 16:19
Sample wt/vol: 269.1 (mL) Date Analyzed: 03/10/2017 23:07
Con. Extract Vol.: 0.5 (mL) Dilution Factor: 1

Injection Volume: 2 (ul) GC Column: GeminiC18 3x100 ID: 3 (mm)
% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 154459 Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

335-67-1 Perfluorooctanoic acid 9.0 | M 2.3 1.9 0.69
(PFOA)

1763-23-1 Perfluorooctanesulfonic 2.0 | J M 3.7 2.8 1.2
acid (PFOS)

375-73-5 Perfluorobutanesulfonic 3.7 2.3 1.9 0.85
acid (PFBS)

CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL00990 13C4 PFOA 87 25-150
STL00991 13C4 PFOS 118 25-150
STL00994 1802 PFHxS 125 25-150

FORM I 537 (Modified)
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Report Date: 27-Mar-2017 12:08:06

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\ChromNa\Sacramento\ChromData\A8_N\20170310-40721.b\2017.03.10B_046.d
Lims ID: 320-26263-A-3-A
Client ID: MEAFF-Unknown22-MW01-0317
Sample Type: Client
Inject. Date: 10-Mar-2017 23:07:32 ALS Bottle#: 36 Worklist Smp#: 25
Injection Vol: 2.0ul Dil. Factor: 1.0000
Sample Info: 320-26263-a-3-a
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A8-PC\A8 Instrument ID: A8 N
Method: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\A8_N.m
Limit Group: LC PFC_DOD ICAL
Last Update: 27-Mar-2017 12:07:44 Calib Date: 01-Mar-2017 11:53:47
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\ChromNA\Sacramento\ChromData\A8 N\20170301-40358.b\2017.03.01CURVE_009.d
Column1: Det: EXP1
Process Host: XAWRKO006
First Level Reviewer: changnoit Date: 13-Mar-2017 11:28:46
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/N | Flags

5 Perfluorobutanesulfonic acid
298.90>80.00 1.841 1.861 -0.020 1.000 1052020 2.01
298.90>99.00 1.841 1.861 -0.020 1.000 406177 2.59(0.00-0.00)
D 11 1802 PFHxS
403.00 > 84.00 2.445 2.464 -0.019 17262235 59.3 125 526530
D 14 13C4 PFOA
417.00 > 372.00 2.795 2.814 -0.019 8943614 43.6 87.3 395238

15 Perfluorooctanoic acid M
413.00 > 369.00 2.795 2.814 -0.019 1.000 887760 4.86 5563 M
413.00 > 169.00 2.795 2.814 -0.019 1.000 644935 1.38(0.90-1.10) 12494 M
D 18 13C4 PFOS
503.00 > 80.00 3.167 3.188 -0.021 13607968 56.3 118 283018

17 Perfluorooctane sulfonic acid M
499.00>80.00 3.167 3.197 -0.030 1.000 299116 1.07 3437 M
499.00>99.00 3.167 3.197 -0.030 1.000 62761 4.77(0.90-1.10) 2153 M
QC Flag Legend
Review Flags

M - Manually Integrated
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Report Date: 27-Mar-2017 12:08:06

Chrom Revision: 2.2 13-Mar-2017 15:50:30

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_046.d

Injection Date: 10-Mar-2017 23:07:32 Instrument ID: A8 N

Lims ID: 320-26263-A-3-A Lab Sample ID: 320-26263-3

Client ID: MEAFF-Unknown22-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 36 Worklist Smp#: 25
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

5 Perfluorobutanesulfonic acid

5 Perfluorobutanesulfonic acid

D 11 1802 PFHxS

Expl:m/z 298.90 > 80.00
—

Expl:m/z 298.90 > 99.00
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Expl:m/z 403 00 > 84.00
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D 14 13C4 PFOA

15 Perfluorooctanoic acid (M)

15 Perfluorooctanoic acid (M)
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D 18 13C4 PFOS 17 Perfluorooctane sulfonic acid (M) 17 Perfluorooctane sulfonic acid (M)
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Report Date: 27-Mar-2017 12:08:06

Chrom Revision: 2.2 13-Mar-2017 15:50:30

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_046.d

Injection Date: 10-Mar-2017 23:07:32

Instrument ID: A8_N

Lims ID: 320-26263-A-3-A Lab Sample ID: 320-26263-3

Client ID: MEAFF-Unknown22-MW01-0317

Operator ID: A8-PC\A8 ALS Bottle#: 36 Worklist Smp#: 25
Injection Vol: 2.0ul Dil. Factor: 1.0000

Method: A8 N Limit Group: LC PFC_DOD ICAL

Column: Detector EXP1

15 Perfluorooctanoic acid, CAS: 335-67-1

Signal: 1

RT: 2.79
Area: 616118
Amount: 3.371438

Amount Units: ng/ml

RT: 2.79
Area: 887760
Amount: 4.857880

Amount Units: ng/ml

Processing Integration Results
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Manual Integration Results
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Reviewer: changnoit, 27-Mar-2017 12:07:45

Audit Action: Manually Integrated

Audit Reason: Isomers
Page 322 of 577 03/27/2017



Report Date: 27-Mar-2017 12:08:06 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_046.d
Injection Date: 10-Mar-2017 23:07:32 Instrument ID: A8 N
Lims ID: 320-26263-A-3-A Lab Sample ID: 320-26263-3
Client ID: MEAFF-Unknown22-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 36 Worklist Smp#: 25
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
15 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 2
Processing Integration Results
RT: 2.79 Expl:m/z 413.00 > 169.00
137 T}
Area: 363707 R
Amount: 3.371438 123 N
Amount Units: ng/ml 117
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Amount: 4.857880 127 o
Amount Units: ng/ml 117
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Reviewer: changnoit, 27-Mar-2017 12:07:45
Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:08:06 Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_046.d
Injection Date: 10-Mar-2017 23:07:32 Instrument ID: A8_N
Lims ID: 320-26263-A-3-A Lab Sample ID: 320-26263-3
Client ID: MEAFF-Unknown22-MW01-0317
Operator ID: A8-PC\A8 ALS Bottle#: 36 Worklist Smp#: 25
Injection Vol: 2.0ul Dil. Factor: 1.0000
Method: A8 N Limit Group: LC PFC_DOD ICAL
Column: Detector EXP1
17 Perfluorooctane sulfonic acid, CAS: 1763-23-1
Signal: 2
Processing Integration Results
RT: 3.17 Expl:m/z 499.00 > 99.00
167 ~
Area: 48332 S
Amount: 0.494262
Amount Units: ng/ml 14
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Manual Integration Results

RT: 3.17
Area: 62761
Amount: 1.068336
Amount Units: ng/ml
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Reviewer: changnoit, 27-Mar-2017 12:07:45

Audit Action: Manually Integrated Audit Reason: Isomers
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Report Date: 27-Mar-2017 12:08:06

Data File:
Injection Date:
Lims ID:
Client ID:
Operator ID:
Injection Vol:
Method:
Column:

TestAmerica Sacramento

Chrom Revision: 2.2 13-Mar-2017 15:50:30
Manual Integration/User Assign Peak Report

\\ChromNa\Sacramento\ChromData\A8 N\20170310-40721.b\2017.03.10B_046.d
Instrument ID: A8_N
Lab Sample ID: 320-26263-3

10-Mar-2017 23:07:32
320-26263-A-3-A
MEAFF-Unknown22-MWO01-0317
A8-PC\A8

2.0 ul

A8 N

ALS Bottle#: 36 Worklist Smp#: 25
Dil. Factor: 1.0000

Limit Group: LC PFC_DOD ICAL

Detector EXP1

17 Perfluorooctane sulfonic acid, CAS: 1763-23-1

Signal: 1

RT:

Area:
Amount:
Amount Units:

RT:

Area:
Amount:
Amount Units:

138385 457

ng/ml 397

299116 457

ng/ml 397

Processing Integrati