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Definitions/Glossary

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Qualifiers

LCMS

Qualifier Qualifier Description

M Manual integrated compound.

u Undetected at the Limit of Detection.

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

Q One or more quality control criteria failed.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
E Result exceeded calibration range.

Glossary

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

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Job Narrative
320-30191-1

Receipt
The samples were received on 7/27/2017 9:20 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 3.8° C.

LCMS

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

Method(s) 537: The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 320-177640 and analytical batch
320-179727 were outside control limits. Sample matrix interference and/or non-homogeneity are suspected because the associated
laboratory control sample (LCS) recovery was within acceptance limits.

Method(s) 537: Surrogate recovery for the following samples was outside control limits: NAWC-072617-RW-349 (320-30191-6),
NAWC-072617-RW-349 (320-30191-6[MS]), NAWC-072617-RW-349 (320-30191-6[MSD]) and (LCS 320-177640/2-A). Re-analysis was
performed with concurring results. The original analysis has been reported.

Method(s) 537: Surrogate recovery for the following sample was outside control limits: NAWC-072617-RW-345 (320-30191-10).
Re-analysis was performed with concurring results. The original analysis has been reported.

Method(s) 537: The laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) has E flags because it is spiked at
the upper level of the calibration curve as specified in the method. (LCS 320-177651/2-A) and (LCSD 320-177651/3-A)

Method(s) 537: Surrogate recovery for the following samples was outside control limits: WGNA-072617-RW-4844 (320-30191-18) and
WGNA-072617-FRB-4844 (320-30191-19). Re-analysis was performed with concurring results. The original analysis has been reported.

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

Organic Prep

Method(s) 537: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
320-177651.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample ID: NAWC-072617-RW-332A Lab Sample ID: 320-30191-1
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 9.7 J 34 5.8 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 12 JM 17 2.4 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 72 J 26 4.7 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 29 J 8.5 1.6 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-2

[ No Detections.

Client Sample ID: NAWC-072617-FRB-332A Lab Sample ID: 320-30191-3

[ No Detections.

Client Sample ID: NAWC-072617-RW-341 Lab Sample ID: 320-30191-4

7Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 12 J 36 6.1 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 11 JM 18 2.5 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 29 J 9.0 1.7 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-FRB-341 Lab Sample ID: 320-30191-5

[ No Detections.

Client Sample ID: NAWC-072617-RW-349 Lab Sample ID: 320-30191-6
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 17 J 35 5.9 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 29 M 17 2.4 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 72 J 26 4.8 ng/L 1 537 Total/NA

LPerquoroheptanoic acid (PFHpA) 6.7 J 8.7 1.6 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-FRB-349 Lab Sample ID: 320-30191-7

[ No Detections.

Client Sample ID: NAWC-072617-RW-343 Lab Sample ID: 320-30191-8

7Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 16 J 35 6.0 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 12 JM 18 2.5 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 50 J 26 4.8 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 35 J 8.8 1.7 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-FRB-343 Lab Sample ID: 320-30191-9

[ No Detections.

Client Sample ID: NAWC-072617-RW-345 Lab Sample ID: 320-30191-10
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 42 35 5.9 ng/L 1 537 Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Sacramento
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Detection Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample ID: NAWC-072617-RW-345 (Continued) Lab Sample ID: 320-30191-10

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 42 M 17 2.4 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 81 J 26 4.8 ng/L 1 537 Total/NA

LPerquoroheptanoic acid (PFHpA) 11 8.7 1.6 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-FRB-345 Lab Sample ID: 320-30191-11

[ No Detections.

Client Sample ID: NAWC-072617-DUP03 Lab Sample ID: 320-30191-12

7Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 12 J 35 5.9 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 23 M 17 2.4 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 76 J 8.7 1.7 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-RW-342 Lab Sample ID: 320-30191-13

7Analyte Result Qualifier LoOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 12 J 35 5.9 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 24 M 17 2.4 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 84 J 8.7 1.7 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-14

[ No Detections.

Client Sample ID: NAWC-072617-RW-117 Lab Sample ID: 320-30191-15
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 31 J 34 5.8 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 23 M 17 2.4 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 16 J 26 4.7 ng/lL 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 6.2 J 8.5 1.6 ng/L 1 537 Total/NA

Client Sample ID: NAWC-072617-FRB-117 Lab Sample ID: 320-30191-16

[ No Detections.

Client Sample ID: NAWC-072617-DUP04 Lab Sample ID: 320-30191-17
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 17 J 36 6.1 ng/L - 537 Total/NA
Perfluorooctanoic acid (PFOA) 13 JM 18 2.5 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 54 J 27 4.9 ng/L 1 537 Total/NA

LPerquoroheptanoic acid (PFHpA) 39 J 9.0 1.7 ng/L 1 537 Total/NA

Client Sample ID: WGNA-072617-RW-4844 Lab Sample ID: 320-30191-18
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 79 JM 33 5.7 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 14 JM 17 2.3 ng/L 1 537 Total/NA

This Detection Summary does not include radiochemical test results.
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Detection Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample ID: WGNA-072617-RW-4844 (Continued) Lab Sample ID: 320-30191-18
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 70 J 8.4 1.6 ng/L 1 537 Total/NA

Client Sample ID: WGNA-072617-FRB-4844 Lab Sample ID: 320-30191-19

[ No Detections.

Client Sample ID: WGNA-072617-RW-3103 Lab Sample ID: 320-30191-20
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 74 J 36 6.1 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 87 JM 18 2.5 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 22 JM 9.0 1.7 ng/L 1 537 Total/NA

Client Sample ID: WGNA-072617-FRB-3103 Lab Sample ID: 320-30191-21

[ No Detections.

Client Sample ID: WGNA-072617-DUP03 Lab Sample ID: 320-30191-22

7Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) 71 J 35 6.0 ng/L 1 537 Total/NA
Perfluorooctanoic acid (PFOA) 7.7 JM 18 2.5 ng/L 1 537 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 48 J 26 4.8 ng/L 1 537 Total/NA
Perfluoroheptanoic acid (PFHpA) 23 J 8.8 1.7 ng/L 1 537 Total/NA

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

Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-RW-332A
Date Collected: 07/26/17 08:05

Lab Sample ID: 320-30191-1
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 9.7 J 34 5.8 ng/L ~ 08/03/17 17:23 08/16/17 12:59 1
(PFOS)
Perfluorooctanoic acid (PFOA) 12 JM 17 2.4 ng/L 08/03/17 17:23 08/16/17 12:59 1
Perfluorononanoic acid (PFNA) 17 UM 20 6.8 ng/L 08/03/17 17:23 08/16/17 12:59 1
Perfluorohexanesulfonic acid 72 J 26 4.7 ng/L 08/03/17 17:23 08/16/17 12:59 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 29 J 8.5 1.6 ng/L 08/03/17 17:23 08/16/17 12:59 1
Perfluorobutanesulfonic acid (PFBS) 31 UM 77 14 ng/L 08/03/17 17:23 08/16/17 12:59 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 91 70-130 08/03/17 17:23 08/16/17 12:59 1
13C2 PFDA 123 70-130 08/03/17 17:23 08/16/17 12:59 1
Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-2
Date Collected: 07/26/17 08:10 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 6.0 ng/L ~ 08/03/17 17:23 08/16/17 13:04 1
Perfluorooctanoic acid (PFOA) 70 U 18 2.5 ng/L 08/03/17 17:23 08/16/17 13:04 1
Perfluorononanoic acid (PFNA) 18 U 21 7.0 ng/L 08/03/17 17:23 08/16/17 13:04 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 26 4.8 ng/L 08/03/17 17:23 08/16/17 13:04 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.8 1.7 ng/L 08/03/17 17:23 08/16/17 13:04 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:23 08/16/17 13:04 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 100 70-130 08/03/17 17:23 08/16/17 13:04 1
13C2 PFDA 125 70-130 08/03/17 17:23 08/16/17 13:04 1
Client Sample ID: NAWC-072617-FRB-332A Lab Sample ID: 320-30191-3
Date Collected: 07/26/17 08:00 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 36 6.1 ng/L ~ 08/03/17 17:23 08/16/17 20:12 1
Perfluorooctanoic acid (PFOA) 72 U 18 2.5 ng/L 08/03/17 17:23 08/16/17 20:12 1
Perfluorononanoic acid (PFNA) 18 U 22 7.2 ng/L 08/03/17 17:23 08/16/17 20:12 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 5.0 ng/L 08/03/17 17:23 08/16/17 20:12 1
Perfluoroheptanoic acid (PFHpA) 36 U 9.0 1.7 ng/L 08/03/17 17:23 08/16/17 20:12 1
Perfluorobutanesulfonic acid (PFBS) 32 U 81 15 ng/L 08/03/17 17:23 08/16/17 20:12 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHXA 101 70-130 08/03/17 17:23 08/16/17 20:12 1
13C2 PFDA 125 70-130 08/03/17 17:23 08/16/17 20:12 1
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Client: Tetra Tech, Inc.

Client Sample Results

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-RW-341

Date Collected: 07/26/17 08:35

Lab Sample ID: 320-30191-4
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 12 J 36 6.1 ng/L ~08/03/17 17:23 08/16/17 13:14 1
(PFOS)
Perfluorooctanoic acid (PFOA) 1M1 JM 18 25 ng/L 08/03/17 17:23 08/16/17 13:14 1
Perfluorononanoic acid (PFNA) 18 UM 22 7.2 ng/L 08/03/17 17:23 08/16/17 13:14 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 4.9 ng/lL 08/03/17 17:23 08/16/17 13:14 1
Perfluoroheptanoic acid (PFHpA) 29 J 9.0 1.7 ng/lL 08/03/17 17:23 08/16/17 13:14 1
Perfluorobutanesulfonic acid (PFBS) 32 U 81 14 ng/L 08/03/17 17:23 08/16/17 13:14 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 81 70-130 08/03/17 17:23 08/16/17 13:14 1
13C2 PFDA 126 70-130 08/03/17 17:23 08/16/17 13:14 1
Client Sample ID: NAWC-072617-FRB-341 Lab Sample ID: 320-30191-5
Date Collected: 07/26/17 08:30 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 6.0 ng/L ~ 08/03/17 17:23 08/16/17 13:18 1
Perfluorooctanoic acid (PFOA) 70 U 18 2.5 ng/L 08/03/17 17:23 08/16/17 13:18 1
Perfluorononanoic acid (PFNA) 18 U 21 7.0 ng/L 08/03/17 17:23 08/16/17 13:18 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 26 4.8 ng/L 08/03/17 17:23 08/16/17 13:18 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.8 1.7 ng/L 08/03/17 17:23 08/16/17 13:18 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:23 08/16/17 13:18 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 98 70-130 08/03/17 17:23 08/16/17 13:18 1
13C2 PFDA 127 70-130 08/03/17 17:23 08/16/17 13:18 1
Client Sample ID: NAWC-072617-RW-349 Lab Sample ID: 320-30191-6
Date Collected: 07/26/17 10:35 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 17 J 35 5.9 ng/L ~08/03/17 17:23 08/16/17 13:23 1
(PFOS)
Perfluorooctanoic acid (PFOA) 29 M 17 24 ng/lL 08/03/17 17:23 08/16/17 13:23 1
Perfluorononanoic acid (PFNA) 17 UJM 21 6.9 ng/L 08/03/17 17:23 08/16/17 13:23 1
Perfluorohexanesulfonic acid 7.2 J 26 4.8 ng/L 08/03/17 17:23 08/16/17 13:23 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 6.7 J 8.7 1.6 ng/L 08/03/17 17:23 08/16/17 13:23 1
Perfluorobutanesulfonic acid (PFBS) 31 U 78 14 ng/L 08/03/17 17:23 08/16/17 13:23 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 56 Q 70-130 08/03/17 17:23 08/16/17 13:23 1
13C2 PFDA 131 Q 70-130 08/03/17 17:23 08/16/17 13:23 1
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Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample Results

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-FRB-349

Date Collected: 07/26/17 10:30

Lab Sample ID: 320-30191-7
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 5.9 ng/L ~ 08/03/17 17:23 08/16/17 13:47 1
Perfluorooctanoic acid (PFOA) 70 U 17 2.4 ng/L 08/03/17 17:23 08/16/17 13:47 1
Perfluorononanoic acid (PFNA) 17 U 21 7.0 ng/L 08/03/17 17:23 08/16/17 13:47 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 26 4.8 ng/L 08/03/17 17:23 08/16/17 13:47 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.7 1.7 ng/L 08/03/17 17:23 08/16/17 13:47 1
Perfluorobutanesulfonic acid (PFBS) 31 U 79 14 ng/L 08/03/17 17:23 08/16/17 13:47 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 106 70-130 08/03/17 17:23 08/16/17 13:47 1
13C2 PFDA 130 70-130 08/03/17 17:23 08/16/17 13:47 1
Client Sample ID: NAWC-072617-RW-343 Lab Sample ID: 320-30191-8
Date Collected: 07/26/17 13:55 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 16 J 35 6.0 ng/L ~ 08/03/17 17:23 08/16/17 13:52 1
(PFOS)
Perfluorooctanoic acid (PFOA) 12 JM 18 2.5 ng/L 08/03/17 17:23 08/16/17 13:52 1
Perfluorononanoic acid (PFNA) 18 UM 21 7.0 ng/L 08/03/17 17:23 08/16/17 13:52 1
Perfluorohexanesulfonic acid 50 J 26 4.8 ng/lL 08/03/17 17:23 08/16/17 13:52 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 35 J 8.8 1.7 ng/L 08/03/17 17:23 08/16/17 13:52 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:23 08/16/17 13:52 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 84 70-130 08/03/17 17:23 08/16/17 13:52 1
13C2 PFDA 125 70-130 08/03/17 17:23 08/16/17 13:52 1
Client Sample ID: NAWC-072617-FRB-343 Lab Sample ID: 320-30191-9
Date Collected: 07/26/17 13:50 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 5.9 ng/L ~ 08/03/17 17:23 08/16/17 13:56 1
Perfluorooctanoic acid (PFOA) 69 U 17 2.4 ng/L 08/03/17 17:23 08/16/17 13:56 1
Perfluorononanoic acid (PFNA) 17 U 21 6.9 ng/L 08/03/17 17:23 08/16/17 13:56 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 26 4.8 ng/lL 08/03/17 17:23 08/16/17 13:56 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.7 1.6 ng/L 08/03/17 17:23 08/16/17 13:56 1
Perfluorobutanesulfonic acid (PFBS) 31 U 78 14 ng/L 08/03/17 17:23 08/16/17 13:56 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 101 70-130 08/03/17 17:23 08/16/17 13:56 1
13C2 PFDA 126 70-130 08/03/17 17:23 08/16/17 13:56 1
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Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample Results

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-RW-345

Date Collected: 07/26/17 15:15

Lab Sample ID: 320-30191-10
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 42 35 5.9 ng/L ~ 08/03/17 17:23 08/16/17 14:01 1
(PFOS)
Perfluorooctanoic acid (PFOA) 42 M 17 24 ng/lL 08/03/17 17:23 08/16/17 14:01 1
Perfluorononanoic acid (PFNA) 17 UM 21 6.9 ng/L 08/03/17 17:23 08/16/17 14:01 1
Perfluorohexanesulfonic acid 81 J 26 4.8 ng/L 08/03/17 17:23 08/16/17 14:01 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 11 8.7 1.6 ng/lL 08/03/17 17:23 08/16/17 14:01 1
Perfluorobutanesulfonic acid (PFBS) 31 U 78 14 ng/L 08/03/17 17:23 08/16/17 14:01 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 90 70-130 08/03/17 17:23 08/16/17 14:01 1
13C2 PFDA 135 Q 70-130 08/03/17 17:23 08/16/17 14:01 1
Client Sample ID: NAWC-072617-FRB-345 Lab Sample ID: 320-30191-11
Date Collected: 07/26/17 15:10 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 6.0 ng/L ~ 08/03/17 17:23 08/16/17 14:06 1
Perfluorooctanoic acid (PFOA) 7.0 U 18 2.5 ng/L 08/03/17 17:23 08/16/17 14:06 1
Perfluorononanoic acid (PFNA) 18 U 21 7.0 ng/L 08/03/17 17:23 08/16/17 14:06 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 26 4.8 ng/L 08/03/17 17:23 08/16/17 14:06 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.8 1.7 ng/L 08/03/17 17:23 08/16/17 14:06 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:23 08/16/17 14:06 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 95 70-130 08/03/17 17:23 08/16/17 14:06 1
13C2 PFDA 120 70-130 08/03/17 17:23 08/16/17 14:06 1
Client Sample ID: NAWC-072617-DUP03 Lab Sample ID: 320-30191-12
Date Collected: 07/26/17 07:00 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 12 J 35 5.9 ng/L ~08/03/17 17:40 08/16/17 14:34 1
(PFOS)
Perfluorooctanoic acid (PFOA) 23 M 17 24 ng/L 08/03/17 17:40 08/16/17 14:34 1
Perfluorononanoic acid (PFNA) 17 UM 21 7.0 ng/L 08/03/17 17:40 08/16/17 14:34 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 26 4.8 ng/L 08/03/17 17:40 08/16/17 14:34 1
Perfluoroheptanoic acid (PFHpA) 76 J 8.7 1.7 ng/lL 08/03/17 17:40 08/16/17 14:34 1
Perfluorobutanesulfonic acid (PFBS) 31 U 79 14 ng/L 08/03/17 17:40 08/16/17 14:34 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHXA 80 70-130 08/03/17 17:40 08/16/17 14:34 1
13C2 PFDA 123 70-130 08/03/17 17:40 08/16/17 14:34 1
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Client: Tetra Tech, Inc.

Client Sample Results

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-RW-342

Date Collected: 07/26/17 12:10

Lab Sample ID: 320-30191-13
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 12 J 35 5.9 ng/L ~ 08/03/17 17:40 08/16/17 14:39 1
(PFOS)
Perfluorooctanoic acid (PFOA) 24 M 17 24 ng/lL 08/03/17 17:40 08/16/17 14:39 1
Perfluorononanoic acid (PFNA) 17 UM 21 7.0 ng/L 08/03/17 17:40 08/16/17 14:39 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 26 4.8 ng/L 08/03/17 17:40 08/16/17 14:39 1
Perfluoroheptanoic acid (PFHpA) 84 J 8.7 1.7 ng/lL 08/03/17 17:40 08/16/17 14:39 1
Perfluorobutanesulfonic acid (PFBS) 31 U 79 14 ng/L 08/03/17 17:40 08/16/17 14:39 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 83 70-130 08/03/17 17:40 08/16/17 14:39 1
13C2 PFDA 125 70-130 08/03/17 17:40 08/16/17 14:39 1
Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-14
Date Collected: 07/26/17 12:05 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 36 6.1 ng/L ~ 08/03/17 17:40 08/16/17 14:44 1
Perfluorooctanoic acid (PFOA) 72 U 18 2.5 ng/L 08/03/17 17:40 08/16/17 14:44 1
Perfluorononanoic acid (PFNA) 18 U 21 7.2 ng/L 08/03/17 17:40 08/16/17 14:44 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 4.9 ng/L 08/03/17 17:40 08/16/17 14:44 1
Perfluoroheptanoic acid (PFHpA) 36 U 8.9 1.7 ng/L 08/03/17 17:40 08/16/17 14:44 1
Perfluorobutanesulfonic acid (PFBS) 32 U 80 14 ng/L 08/03/17 17:40 08/16/17 14:44 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 101 70-130 08/03/17 17:40 08/16/17 14:44 1
13C2 PFDA 125 70-130 08/03/17 17:40 08/16/17 14:44 1
Client Sample ID: NAWC-072617-RW-117 Lab Sample ID: 320-30191-15
Date Collected: 07/26/17 12:35 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 31 J 34 5.8 ng/L ~ 08/03/17 17:40 08/16/17 14:48 1
(PFOS)
Perfluorooctanoic acid (PFOA) 23 M 17 24 ng/lL 08/03/17 17:40 08/16/17 14:48 1
Perfluorononanoic acid (PFNA) 17 UM 21 6.8 ng/L 08/03/17 17:40 08/16/17 14:48 1
Perfluorohexanesulfonic acid 16 J 26 4.7 ng/lL 08/03/17 17:40 08/16/17 14:48 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 6.2 J 8.5 1.6 ng/L 08/03/17 17:40 08/16/17 14:48 1
Perfluorobutanesulfonic acid (PFBS) 31 U 77 14 ng/L 08/03/17 17:40 08/16/17 14:48 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 92 70-130 08/03/17 17:40 08/16/17 14:48 1
13C2 PFDA 120 70-130 08/03/17 17:40 08/16/17 14:48 1
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Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample Results

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-FRB-117

Date Collected: 07/26/17 12:30

Lab Sample ID: 320-30191-16
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 36 6.1 ng/L ~ 08/03/17 17:40 08/16/17 14:53 1
Perfluorooctanoic acid (PFOA) 72 U 18 2.5 ng/L 08/03/17 17:40 08/16/17 14:53 1
Perfluorononanoic acid (PFNA) 18 U 22 7.2 ng/L 08/03/17 17:40 08/16/17 14:53 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 4.9 ng/L 08/03/17 17:40 08/16/17 14:53 1
Perfluoroheptanoic acid (PFHpA) 36 U 9.0 1.7 ng/L 08/03/17 17:40 08/16/17 14:53 1
Perfluorobutanesulfonic acid (PFBS) 32 U 81 14 ng/L 08/03/17 17:40 08/16/17 14:53 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 101 70-130 08/03/17 17:40 08/16/17 14:53 1
13C2 PFDA 126 70-130 08/03/17 17:40 08/16/17 14:53 1
Client Sample ID: NAWC-072617-DUP04 Lab Sample ID: 320-30191-17
Date Collected: 07/26/17 07:00 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 17 J 36 6.1 ng/L ~ 08/03/17 17:40 08/16/17 14:58 1
(PFOS)
Perfluorooctanoic acid (PFOA) 13 JM 18 25 ng/lL 08/03/17 17:40 08/16/17 14:58 1
Perfluorononanoic acid (PFNA) 18 UM 22 7.2 ng/L 08/03/17 17:40 08/16/17 14:58 1
Perfluorohexanesulfonic acid 54 J 27 4.9 ng/lL 08/03/17 17:40 08/16/17 14:58 1
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 39 J 9.0 1.7 ng/L 08/03/17 17:40 08/16/17 14:58 1
Perfluorobutanesulfonic acid (PFBS) 32 U 81 14 ng/L 08/03/17 17:40 08/16/17 14:58 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 88 70-130 08/03/17 17:40 08/16/17 14:58 1
13C2 PFDA 124 70-130 08/03/17 17:40 08/16/17 14:58 1
Client Sample ID: WGNA-072617-RW-4844 Lab Sample ID: 320-30191-18
Date Collected: 07/26/17 09:35 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 79 JM 33 5.7 ng/L ~ 08/03/17 17:40 08/16/17 15:03 1
(PFOS)
Perfluorooctanoic acid (PFOA) 14 JM 17 2.3 ng/L 08/03/17 17:40 08/16/17 15:03 1
Perfluorononanoic acid (PFNA) 17 UM 20 6.7 ng/L 08/03/17 17:40 08/16/17 15:03 1
Perfluorohexanesulfonic acid (PFHxS) 10 U 25 4.6 ng/L 08/03/17 17:40 08/16/17 15:03 1
Perfluoroheptanoic acid (PFHpA) 70 J 8.4 1.6 ng/L 08/03/17 17:40 08/16/17 15:03 1
Perfluorobutanesulfonic acid (PFBS) 30 U 75 13 ng/lL 08/03/17 17:40 08/16/17 15:03 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 88 70-130 08/03/17 17:40 08/16/17 15:03 1
13C2 PFDA 136 Q 70-130 08/03/17 17:40 08/16/17 15:03 1
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Client: Tetra Tech, Inc.

Client Sample Results

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: WGNA-072617-FRB-4844

Date Collected: 07/25/17 09:30

Lab Sample ID: 320-30191-19
Matrix: Water

Date Received: 07/27/17 09:20

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 36 6.2 ng/L ~ 08/03/17 17:40 08/16/17 15:17 1
Perfluorooctanoic acid (PFOA) 72 U 18 2.5 ng/L 08/03/17 17:40 08/16/17 15:17 1
Perfluorononanoic acid (PFNA) 18 U 22 7.2 ng/L 08/03/17 17:40 08/16/17 15:17 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 5.0 ng/L 08/03/17 17:40 08/16/17 15:17 1
Perfluoroheptanoic acid (PFHpA) 36 U 9.1 1.7 ng/L 08/03/17 17:40 08/16/17 15:17 1
Perfluorobutanesulfonic acid (PFBS) 33 U 82 15 ng/L 08/03/17 17:40 08/16/17 15:17 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 96 70-130 08/03/17 17:40 08/16/17 15:17 1
13C2 PFDA 138 Q 70-130 08/03/17 17:40 08/16/17 15:17 1
Client Sample ID: WGNA-072617-RW-3103 Lab Sample ID: 320-30191-20
Date Collected: 07/26/17 11:10 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 74 J 36 6.1 ng/L ~ 08/03/17 17:40 08/16/17 15:22 1
(PFOS)
Perfluorooctanoic acid (PFOA) 87 JM 18 25 ng/lL 08/03/17 17:40 08/16/17 15:22 1
Perfluorononanoic acid (PFNA) 18 UM 22 7.2 ng/L 08/03/17 17:40 08/16/17 15:22 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 27 5.0 ng/L 08/03/17 17:40 08/16/17 15:22 1
Perfluoroheptanoic acid (PFHpA) 22 JM 9.0 1.7 ng/lL 08/03/17 17:40 08/16/17 15:22 1
Perfluorobutanesulfonic acid (PFBS) 33 U 81 15 ng/L 08/03/17 17:40 08/16/17 15:22 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 89 70-130 08/03/17 17:40 08/16/17 15:22 1
13C2 PFDA 123 70-130 08/03/17 17:40 08/16/17 15:22 1
Client Sample ID: WGNA-072617-FRB-3103 Lab Sample ID: 320-30191-21
Date Collected: 07/26/17 11:05 Matrix: Water
Date Received: 07/27/17 09:20
Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 14 U 35 6.0 ng/L ~ 08/03/17 17:40 08/16/17 15:26 1
Perfluorooctanoic acid (PFOA) 70 U 18 2.5 ng/L 08/03/17 17:40 08/16/17 15:26 1
Perfluorononanoic acid (PFNA) 18 U 21 7.0 ng/L 08/03/17 17:40 08/16/17 15:26 1
Perfluorohexanesulfonic acid (PFHxS) 11 U 26 4.8 ng/L 08/03/17 17:40 08/16/17 15:26 1
Perfluoroheptanoic acid (PFHpA) 35 U 8.8 1.7 ng/L 08/03/17 17:40 08/16/17 15:26 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:40 08/16/17 15:26 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 98 70-130 08/03/17 17:40 08/16/17 15:26 1
13C2 PFDA 127 70-130 08/03/17 17:40 08/16/17 15:26 1
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Client Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample ID: WGNA-072617-DUP03
Date Collected: 07/26/17 07:00

Lab Sample ID: 320-30191-22
Matrix: Water

Date Received: 07/27/17 09:20
7Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 71 J 35 6.0 ng/L "~ 08/03/17 17:40 08/16/17 15:31 1
(PFOS)

Perfluorooctanoic acid (PFOA) 7.7 JM 18 25 ng/L 08/03/17 17:40 08/16/17 15:31 1
Perfluorononanoic acid (PFNA) 18 UM 21 7.0 ng/L 08/03/17 17:40 08/16/17 15:31 1
Perfluorohexanesulfonic acid 4.8 J 26 4.8 ng/L 08/03/17 17:40 08/16/17 15:31 1
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 23 J 8.8 1.7 ng/lL 08/03/17 17:40 08/16/17 15:31 1
Perfluorobutanesulfonic acid (PFBS) 32 U 79 14 ng/L 08/03/17 17:40 08/16/17 15:31 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHXA 89 70-130 08/03/17 17:40 08/16/17 15:31 1
13C2 PFDA 123 70-130 08/03/17 17:40 08/16/17 15:31 1
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Client: Tetra Tech, Inc.
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Default Detection Limits

TestAmerica Job ID: 320-30191-1

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

Prep: 537

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 90 16  ng/L 537
Perfluoroheptanoic acid (PFHpA) 10 1.9 ng/lL 537
Perfluorohexanesulfonic acid (PFHxS) 30 55 ng/L 537
Perfluorononanoic acid (PFNA) 24 8.0 ng/L 537
Perfluorooctanesulfonic acid (PFOS) 40 6.8 ng/L 537
Perfluorooctanoic acid (PFOA) 20 28 ng/lL 537
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Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Surrogate Summary

TestAmerica Job ID: 320-30191-1

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)
Matrix: Water

Prep Type: Total/NA

3C2 PFHx 3C2 PFD/

Percent Surrogate Recovery (Acceptance Limits)

Lab Sample ID Client Sample ID (70-130)  (70-130)
320-30191-1 NAWC-072617-RW-332A 91 123
320-30191-2 NAWC-072617-RW-332B 100 125
320-30191-3 NAWC-072617-FRB-332A 101 125
320-30191-4 NAWC-072617-RW-341 81 126
320-30191-5 NAWC-072617-FRB-341 98 127
320-30191-6 NAWC-072617-RW-349 56 Q 131 Q
320-30191-6 MS NAWC-072617-RW-349 57 Q 130
320-30191-6 MSD NAWC-072617-RW-349 61 Q 131 Q
320-30191-7 NAWC-072617-FRB-349 106 130
320-30191-8 NAWC-072617-RW-343 84 125
320-30191-9 NAWC-072617-FRB-343 101 126
320-30191-10 NAWC-072617-RW-345 90 135Q
320-30191-11 NAWC-072617-FRB-345 95 120
320-30191-12 NAWC-072617-DUPOQ3 80 123
320-30191-13 NAWC-072617-RW-342 83 125
320-30191-14 NAWC-072617-RW-332B 101 125
320-30191-15 NAWC-072617-RW-117 92 120
320-30191-16 NAWC-072617-FRB-117 101 126
320-30191-17 NAWC-072617-DUP04 88 124
320-30191-18 WGNA-072617-RW-4844 88 136 Q
320-30191-19 WGNA-072617-FRB-4844 96 138 Q
320-30191-20 WGNA-072617-RW-3103 89 123
320-30191-21 WGNA-072617-FRB-3103 98 127
320-30191-22 WGNA-072617-DUP03 89 123
LCS 320-177640/2-A Lab Control Sample 101 133 Q
LCS 320-177651/2-A Lab Control Sample 107 126
LCSD 320-177651/3-A Lab Control Sample Dup 102 126
MB 320-177640/1-A Method Blank 100 124
MB 320-177651/1-A Method Blank 98 122

Surrogate Legend

13C2 PFHxA = 13C2 PFHxA
13C2 PFDA = 13C2 PFDA
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QC Sample Results

Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Method: 537 - Perfluorinated Alkyl Acids (LC/MS)

7Lab Sample ID: MB 320-177640/1-A
Matrix: Water
Analysis Batch: 179727

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 177640

13C2 PFDA
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MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 16 U 40 6.8 ng/L ~ 08/03/17 17:23 08/16/17 12:50 1
Perfluorooctanoic acid (PFOA) 80 U 20 2.8 ng/L 08/03/17 17:23 08/16/17 12:50 1
Perfluorononanoic acid (PFNA) 20 U 24 8.0 ng/L 08/03/17 17:23 08/16/17 12:50 1
Perfluorohexanesulfonic acid (PFHxS) 12 U 30 5.5 ng/L 08/03/17 17:23 08/16/17 12:50 1
Perfluoroheptanoic acid (PFHpA) 40 U 10 1.9 ng/L 08/03/17 17:23 08/16/17 12:50 1
Perfluorobutanesulfonic acid (PFBS) 36 U 90 16 ng/L 08/03/17 17:23 08/16/17 12:50 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxXA 100 70-130 08/03/17 17:23 08/16/17 12:50 1
13C2 PFDA 124 70-130 08/03/17 17:23 08/16/17 12:50 1
Lab Sample ID: LCS 320-177640/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 179727 Prep Batch: 177640
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 160 184 ng/L B 115 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 79.9 83.8 ng/L 105 70-130
Perfluorononanoic acid (PFNA) 77.0 99.3 ng/L 129 70-130
Perfluorohexanesulfonic acid 120 121 ng/L 100  70-130
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 39.6 455 ng/L 115 70-130
Perfluorobutanesulfonic acid 353 343 ng/L 97 70-130
(PFBS)
LCS LCS
Surrogate %Recovery Qualifier Limits
13C2 PFHxA 101 70-130
13C2 PFDA 133 Q 70-130
Lab Sample ID: 320-30191-6 MS Client Sample ID: NAWC-072617-RW-349
Matrix: Water Prep Type: Total/NA
Analysis Batch: 179727 Prep Batch: 177640
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 17 J 136 168 ng/L 110 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 29 M 68.0 102 M ng/L 107 70-130
Perfluorononanoic acid (PFNA) 17 UJM 65.5 90.8 J ng/L 139 70-130
Perfluorohexanesulfonic acid 72 J 102 101 ng/L 92  70-130
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 6.7 J 33.7 43.3 ng/L 109 70-130
Perfluorobutanesulfonic acid 31 U 300 283 ng/L 94  70-130
(PFBS)
MS MS
Surrogate %Recovery Qualifier Limits
13C2 PFHxXA 57 Q 70-130
130 70-130
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Client: Tetra Tech, Inc.

QC Sample Results

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Method: 537 - Perfluorinated Alkyl Acids (LC/MS) (Continued)

Matrix: Water
Analysis Batch: 179727

Lab Sample ID: 320-30191-6 MSD

Client Sample ID: NAWC-072617-RW-349

Prep Type: Total/NA

Prep Batch: 177640

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanesulfonic acid 17 J 139 178 ng/L - 115 70-130 6 30
(PFOS)
Perfluorooctanoic acid (PFOA) 29 M 69.4 107 M ng/L 112 70-130 5 30
Perfluorononanoic acid (PFNA) 17 UJM 66.9 925 J ng/L 138 70-130 2 30
Perfluorohexanesulfonic acid 72 J 104 109 ng/L 98  70-130 8 30
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 6.7 J 34.4 46.5 ng/L 116 70-130 7 30
Perfluorobutanesulfonic acid 31 U 307 304 ng/L 99  70-130 7 30
(PFBS)

MSD MSD
Surrogate %Recovery Qualifier Limits
13C2 PFHXA 61 Q 70-130
13C2 PFDA 131 Q 70-130
Lab Sample ID: MB 320-177651/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 179732 Prep Batch: 177651
MB MB
Analyte Result Qualifier LOQ DL Unit Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) 16 U 40 6.8 ng/L ~ 08/03/17 17:40 08/16/17 14:20 1
Perfluorooctanoic acid (PFOA) 80 U 20 2.8 ng/L 08/03/17 17:40 08/16/17 14:20 1
Perfluorononanoic acid (PFNA) 20 U 24 8.0 ng/L 08/03/17 17:40 08/16/17 14:20 1
Perfluorohexanesulfonic acid (PFHxS) 12 U 30 5.5 ng/L 08/03/17 17:40 08/16/17 14:20 1
Perfluoroheptanoic acid (PFHpA) 40 U 10 1.9 ng/lL 08/03/17 17:40 08/16/17 14:20 1
Perfluorobutanesulfonic acid (PFBS) 36 U 90 16 ng/L 08/03/17 17:40 08/16/17 14:20 1
vMB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHxA 98 70-130 08/03/17 17:40 08/16/17 14:20 1
13C2 PFDA 122 70-130 08/03/17 17:40 08/16/17 14:20 1
Lab Sample ID: LCS 320-177651/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 179732 Prep Batch: 177651
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 300 332 E ng/L 110 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 150 155 ng/L 104 70-130
Perfluorononanoic acid (PFNA) 144 177 E ng/L 122 70-130
Perfluorohexanesulfonic acid 225 211 ng/L 94  70-130
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 74.3 87.2 E ng/L 117 70-130
Perfluorobutanesulfonic acid 663 698 ng/L 105  70-130
(PFBS)
LCS LCS

Surrogate %Recovery Qualifier Limits
13C2 PFHXA 107 70-130
13C2 PFDA 126 70-130
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Client: Tetra Tech, Inc.

QC Sample Results

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Method: 537 - Perfluorinated Alkyl Acids (LC/MS) (Continued)

Matrix: Water
Analysis Batch: 179732

Lab Sample ID: LCSD 320-177651/3-A

Client Sample ID: Lab Control Sample Dup

Prep Type: Total/NA
Prep Batch: 177651
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Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit %Rec Limits RPD Limit
Perfluorooctanesulfonic acid 300 324 E ng/L 108 70-130 2 30
(PFOS)
Perfluorooctanoic acid (PFOA) 150 151 ng/L 101 70-130 3 30
Perfluorononanoic acid (PFNA) 144 171 E ng/L 119 70-130 3 30
Perfluorohexanesulfonic acid 225 206 ng/L 91 70-130 3 30
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 74.3 846 E ng/L 114 70-130 3 30
Perfluorobutanesulfonic acid 663 684 ng/L 103  70-130 2 30
(PFBS)

LCSD LCSD

Surrogate %Recovery Qualifier Limits
13C2 PFHXA 102 70-130
13C2 PFDA 126 70-130

TestAmerica Sacramento



Client: Tetra Tech, Inc.

QC Association Summary

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

LCMS
Prep Batch: 177640
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-1 NAWC-072617-RW-332A Total/NA Water 537
320-30191-2 NAWC-072617-RW-332B Total/NA Water 537
320-30191-3 NAWC-072617-FRB-332A Total/NA Water 537
320-30191-4 NAWC-072617-RW-341 Total/NA Water 537
320-30191-5 NAWC-072617-FRB-341 Total/NA Water 537
320-30191-6 NAWC-072617-RW-349 Total/NA Water 537
320-30191-7 NAWC-072617-FRB-349 Total/NA Water 537
320-30191-8 NAWC-072617-RW-343 Total/NA Water 537
320-30191-9 NAWC-072617-FRB-343 Total/NA Water 537
320-30191-10 NAWC-072617-RW-345 Total/NA Water 537
320-30191-11 NAWC-072617-FRB-345 Total/NA Water 537
MB 320-177640/1-A Method Blank Total/NA Water 537
LCS 320-177640/2-A Lab Control Sample Total/NA Water 537
320-30191-6 MS NAWC-072617-RW-349 Total/NA Water 537
320-30191-6 MSD NAWC-072617-RW-349 Total/NA Water 537
Prep Batch: 177651
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-12 NAWC-072617-DUP03 Total/NA Water 537
320-30191-13 NAWC-072617-RW-342 Total/NA Water 537
320-30191-14 NAWC-072617-RW-332B Total/NA Water 537
320-30191-15 NAWC-072617-RW-117 Total/NA Water 537
320-30191-16 NAWC-072617-FRB-117 Total/NA Water 537
320-30191-17 NAWC-072617-DUP04 Total/NA Water 537
320-30191-18 WGNA-072617-RW-4844 Total/NA Water 537
320-30191-19 WGNA-072617-FRB-4844 Total/NA Water 537
320-30191-20 WGNA-072617-RW-3103 Total/NA Water 537
320-30191-21 WGNA-072617-FRB-3103 Total/NA Water 537
320-30191-22 WGNA-072617-DUP03 Total/NA Water 537
MB 320-177651/1-A Method Blank Total/NA Water 537
LCS 320-177651/2-A Lab Control Sample Total/NA Water 537
LCSD 320-177651/3-A Lab Control Sample Dup Total/NA Water 537
Analysis Batch: 179727
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-1 NAWC-072617-RW-332A Total/NA Water 537 177640
320-30191-2 NAWC-072617-RW-332B Total/NA Water 537 177640
320-30191-4 NAWC-072617-RW-341 Total/NA Water 537 177640
320-30191-5 NAWC-072617-FRB-341 Total/NA Water 537 177640
320-30191-6 NAWC-072617-RW-349 Total/NA Water 537 177640
MB 320-177640/1-A Method Blank Total/NA Water 537 177640
LCS 320-177640/2-A Lab Control Sample Total/NA Water 537 177640
320-30191-6 MS NAWC-072617-RW-349 Total/NA Water 537 177640
320-30191-6 MSD NAWC-072617-RW-349 Total/NA Water 537 177640
Analysis Batch: 179728
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-7 NAWC-072617-FRB-349 Total/NA Water 537 177640
320-30191-8 NAWC-072617-RW-343 Total/NA Water 537 177640
320-30191-9 NAWC-072617-FRB-343 Total/NA Water 537 177640
320-30191-10 NAWC-072617-RW-345 Total/NA Water 537 177640
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QC Association Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

LCMS (Continued)
Analysis Batch: 179728 (Continued)
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Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-11 NAWC-072617-FRB-345 Total/NA Water 537 177640
Analysis Batch: 179732
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-12 NAWC-072617-DUP03 Total/NA Water 537 177651
320-30191-13 NAWC-072617-RW-342 Total/NA Water 537 177651
320-30191-14 NAWC-072617-RW-332B Total/NA Water 537 177651
320-30191-15 NAWC-072617-RW-117 Total/NA Water 537 177651
320-30191-16 NAWC-072617-FRB-117 Total/NA Water 537 177651
320-30191-17 NAWC-072617-DUP04 Total/NA Water 537 177651
320-30191-18 WGNA-072617-RW-4844 Total/NA Water 537 177651
MB 320-177651/1-A Method Blank Total/NA Water 537 177651
LCS 320-177651/2-A Lab Control Sample Total/NA Water 537 177651
LCSD 320-177651/3-A Lab Control Sample Dup Total/NA Water 537 177651
Analysis Batch: 179733
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-19 WGNA-072617-FRB-4844 Total/NA Water 537 177651
320-30191-20 WGNA-072617-RW-3103 Total/NA Water 537 177651
320-30191-21 WGNA-072617-FRB-3103 Total/NA Water 537 177651
320-30191-22 WGNA-072617-DUP03 Total/NA Water 537 177651
Analysis Batch: 179920
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30191-3 NAWC-072617-FRB-332A Total/NA Water 537 177640
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Lab Chronicle

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Client Sample ID: NAWC-072617-RW-332A Lab Sample ID: 320-30191-1
Date Collected: 07/26/17 08:05 Matrix: Water
Date Received: 07/27/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179727 08/16/17 12:59 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-2
Date Collected: 07/26/17 08:10 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179727 08/16/17 13:04 JRB TAL SAC
Client Sample ID: NAWC-072617-FRB-332A Lab Sample ID: 320-30191-3
Date Collected: 07/26/17 08:00 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179920 08/16/17 20:12 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-341 Lab Sample ID: 320-30191-4
Date Collected: 07/26/17 08:35 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179727 08/16/17 13:14 JRB TAL SAC
Client Sample ID: NAWC-072617-FRB-341 Lab Sample ID: 320-30191-5
Date Collected: 07/26/17 08:30 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179727 08/16/17 13:18 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-349 Lab Sample ID: 320-30191-6
Date Collected: 07/26/17 10:35 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179727 08/16/17 13:23 JRB TAL SAC

TestAmerica Sacramento
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Client: Tetra Tech, Inc.

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

Lab Chronicle

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-FRB-349
Date Collected: 07/26/17 10:30
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-7
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179728 08/16/17 13:47 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-343 Lab Sample ID: 320-30191-8
Date Collected: 07/26/17 13:55 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179728 08/16/17 13:52 JRB TAL SAC
Client Sample ID: NAWC-072617-FRB-343 Lab Sample ID: 320-30191-9
Date Collected: 07/26/17 13:50 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179728 08/16/17 13:56 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-345 Lab Sample ID: 320-30191-10
Date Collected: 07/26/17 15:15 Matrix: Water
Date Received: 07/27/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179728 08/16/17 14:01 JRB TAL SAC
Client Sample ID: NAWC-072617-FRB-345 Lab Sample ID: 320-30191-11
Date Collected: 07/26/17 15:10 Matrix: Water
Date Received: 07/27/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177640 08/03/17 17:23 JER TAL SAC
Total/NA Analysis 537 1 179728 08/16/17 14:06 JRB TAL SAC
Client Sample ID: NAWC-072617-DUP03 Lab Sample ID: 320-30191-12
Date Collected: 07/26/17 07:00 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:34 JRB TAL SAC
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Client: Tetra Tech, Inc.

Lab Chronicle

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: NAWC-072617-RW-342
Date Collected: 07/26/17 12:10
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-13
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:39 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-332B Lab Sample ID: 320-30191-14
Date Collected: 07/26/17 12:05 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:44 JRB TAL SAC
Client Sample ID: NAWC-072617-RW-117 Lab Sample ID: 320-30191-15
Date Collected: 07/26/17 12:35 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:48 JRB TAL SAC
Client Sample ID: NAWC-072617-FRB-117 Lab Sample ID: 320-30191-16
Date Collected: 07/26/17 12:30 Matrix: Water
Date Received: 07/27/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:53 JRB TAL SAC
Client Sample ID: NAWC-072617-DUP04 Lab Sample ID: 320-30191-17
Date Collected: 07/26/17 07:00 Matrix: Water
Date Received: 07/27/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 14:58 JRB TAL SAC
Client Sample ID: WGNA-072617-RW-4844 Lab Sample ID: 320-30191-18
Date Collected: 07/26/17 09:35 Matrix: Water
Date Received: 07/27/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179732 08/16/17 15:03 JRB TAL SAC
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Client: Tetra Tech, Inc.

Lab Chronicle

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Client Sample ID: WGNA-072617-FRB-4844

Date Collected: 07/25/17 09:30
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-19
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179733 08/16/17 15:17 JRB TAL SAC

Client Sample ID: WGNA-072617-RW-3103

Date Collected: 07/26/17 11:10
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-20
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179733 08/16/17 15:22 JRB TAL SAC

Client Sample ID: WGNA-072617-FRB-3103

Date Collected: 07/26/17 11:05
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-21
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179733 08/16/17 15:26 JRB TAL SAC

Client Sample ID: WGNA-072617-DUP03

Date Collected: 07/26/17 07:00
Date Received: 07/27/17 09:20

Lab Sample ID: 320-30191-22
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Factor Number or Analyzed Analyst Lab
Total/NA Prep 537 177651 08/03/17 17:40 JER TAL SAC
Total/NA Analysis 537 1 179733 08/16/17 15:31 JRB TAL SAC

Laboratory References:

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

Client: Tetra Tech, Inc. TestAmerica Job ID: 320-30191-1
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

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

Authority Program EPA Region Identification Number  Expiration Date

Oregon NELAP 10 4040 01-28-18
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
537 537 Water Perfluorobutanesulfonic acid (PFBS)

537 537 Water Perfluoroheptanoic acid (PFHpA)

537 537 Water Perfluorohexanesulfonic acid (PFHxS)
537 537 Water Perfluorononanoic acid (PFNA)

537 537 Water Perfluorooctanesulfonic acid (PFOS)
537 537 Water Perfluorooctanoic acid (PFOA)

TestAmerica Sacramento
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Method Summary

Client: Tetra Tech, Inc.
Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Method Method Description

Protocol Laboratory

537 Perfluorinated Alkyl Acids (LC/MS)

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: Tetra Tech, Inc.

Sample Summary

Project/Site: Warminster: PFAS, NAS JRB Willow Grove

TestAmerica Job ID: 320-30191-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-30191-1 NAWC-072617-RW-332A Water 07/26/17 08:05 07/27/17 09:20
320-30191-2 NAWC-072617-RW-332B Water 07/26/17 08:10 07/27/17 09:20
320-30191-3 NAWC-072617-FRB-332A Water 07/26/17 08:00 07/27/17 09:20
320-30191-4 NAWC-072617-RW-341 Water 07/26/17 08:35 07/27/17 09:20
320-30191-5 NAWC-072617-FRB-341 Water 07/26/17 08:30 07/27/17 09:20
320-30191-6 NAWC-072617-RW-349 Water 07/26/17 10:35 07/27/17 09:20
320-30191-7 NAWC-072617-FRB-349 Water 07/26/17 10:30 07/27/17 09:20
320-30191-8 NAWC-072617-RW-343 Water 07/26/17 13:55 07/27/17 09:20
320-30191-9 NAWC-072617-FRB-343 Water 07/26/17 13:50 07/27/17 09:20
320-30191-10 NAWC-072617-RW-345 Water 07/26/17 15:15 07/27/17 09:20
320-30191-11 NAWC-072617-FRB-345 Water 07/26/17 15:10 07/27/17 09:20
320-30191-12 NAWC-072617-DUP03 Water 07/26/17 07:00 07/27/17 09:20
320-30191-13 NAWC-072617-RW-342 Water 07/26/17 12:10 07/27/17 09:20
320-30191-14 NAWC-072617-RW-332B Water 07/26/17 12:05 07/27/17 09:20
320-30191-15 NAWC-072617-RW-117 Water 07/26/17 12:35 07/27/17 09:20
320-30191-16 NAWC-072617-FRB-117 Water 07/26/17 12:30 07/27/17 09:20
320-30191-17 NAWC-072617-DUP04 Water 07/26/17 07:00 07/27/17 09:20
320-30191-18 WGNA-072617-RW-4844 Water 07/26/17 09:35 07/27/17 09:20
320-30191-19 WGNA-072617-FRB-4844 Water 07/25/17 09:30 07/27/17 09:20
320-30191-20 WGNA-072617-RW-3103 Water 07/26/17 11:10 07/27/17 09:20
320-30191-21 WGNA-072617-FRB-3103 Water 07/26/17 11:05 07/27/17 09:20
320-30191-22 WGNA-072617-DUP03 Water 07/26/17 07:00 07/27/17 09:20

Page 30 of 446

TestAmerica Sacramento



Lab Name:

TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-30191-1

Instrument ID: A8 N

Analysis Batch Number:

179727

Lab Sample ID: 320-30191-1 Client Sample ID: NAWC-072617-RW-332A
Date Analyzed: 08/16/17 12:59 Lab File ID: 2017.08.16 _537C _005.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.44 | Split Peak barnett] 08/16/17 15:33
(PFBS)
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnettj 08/16/17 15:31
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnettj 08/16/17 15:35
Lab Sample ID: 320-30191-4 Client Sample ID: NAWC-072617-RW-341
Date Analyzed: 08/16/17 13:14 Lab File ID: 2017.08.16 537C 008.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnettj 08/16/17 15:34
Perfluorononanoic acid (PFNA) 2.18 | Split Peak barnett] 08/16/17 15:36
Lab Sample ID: 320-30191-6 Client Sample ID: NAWC-072617-RW-349
Date Analyzed: 08/16/17 13:23 Lab File ID: 2017.08.16 537C _010.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOR) 1.95 | Isomers barnett] 08/16/17 15:37
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnett] 08/16/17 15:36
Lab Sample ID: 320-30191-6 MS Client Sample ID: NAWC-072617-RW-349 MS
Date Analyzed: 08/16/17 13:28 Lab File ID: 2017.08.16 537C 011.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorooctanoic acid (PFOA) 1.96 | Isomers ‘ barnett] ‘ 08/16/17 15:38

537
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-30191-1

SDG No.:

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-30191-6 MSD

179727

Client Sample ID: NAWC-072617-RW-349 MSD

Date Analyzed: 08/16/17 13:33

Lab File ID: 2017.08.16 537C 012.d

GC Column:

GeminiCl8 3x1 ID:

3 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorooctanoic acid (PFOA) 1.94 | Isomers | barnettj [ 08/16/17 15:39

537
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-30191-1

Instrument ID: A8 N

Analysis Batch Number:

179728

Lab Sample ID: 320-30191-8 Client Sample ID: NAWC-072617-RW-343
Date Analyzed: 08/16/17 13:52 Lab File ID: 2017.08.16 537C 016.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.94 | Isomers barnett] 08/16/17 15:40
Perfluorononanoic acid (PFENA) 2.18 | Split Peak barnett] 08/16/17 15:41
Lab Sample ID: 320-30191-10 Client Sample ID: NAWC-072617-RW-345
Date Analyzed: 08/16/17 14:01 Lab File ID: 2017.08.16 537C 018.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnettj 08/16/17 15:41
Perfluorononanoic acid (PFNA) 2.18 | Split Peak barnettj 08/16/17 15:42

537
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-30191-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-30191-12

179732

Client Sample ID: NAWC-072617-DUPO3

Date Analyzed: 08/16/17 14:34 Lab File ID: 2017.08.16 _537C _025.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnett] 08/16/17 15:44
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnettj 08/16/17 15:45
Lab Sample ID: 320-30191-13 Client Sample ID: NAWC-072617-RW-342
Date Analyzed: 08/16/17 14:39 Lab File ID: 2017.08.16 537C 026.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnettj 08/16/17 15:45
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnettj 08/16/17 15:46
Lab Sample ID: 320-30191-15 Client Sample ID: NAWC-072617-RW-117
Date Analyzed: 08/16/17 14:48 Lab File ID: 2017.08.16 537C _028.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnett] 08/16/17 15:46
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnett] 08/16/17 15:47
Lab Sample ID: 320-30191-17 Client Sample ID: NAWC-072617-DUP04
Date Analyzed: 08/16/17 14:58 Lab File ID: 2017.08.16 537C 030.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.94 | Isomers barnett] 08/16/17 15:48
Perfluorononanoic acid (PFNA) 2.18 | Split Peak barnett] 08/16/17 15:48

537
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-30191-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-30191-18

179732

Client Sample ID: WGNA-072617-RW-4844

Date Analyzed: 08/16/17 15:03 Lab File ID: 2017.08.16 _537C _031.d GC Column: GeminiC18 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.95 | Isomers barnett] 08/16/17 15:49
Perfluorooctanesulfonic acid 2.18 | Baseline barnett]j 08/16/17 15:48
(PFOS)
Perfluorononanoic acid (PFNA) 2.19 | Split Peak barnettj 08/16/17 15:49

537
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.

SDG No.:

: 320-30191-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: 320-30191-20

Client Sample ID: WGNA-072617-RW-3103

179733

Date Analyzed: 08/16/17 15:22 Lab File ID: 2017.08.16 _537C _035.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 1.75 | Missed Peak barnett] 08/16/17 15:57
Perfluorooctanoic acid (PFOA) 1.94 | Isomers barnett] 08/16/17 15:57
Perfluorononanoic acid (PFNA) 2.17 | Wrong peak barnett] 08/16/17 15:59
Lab Sample ID: 320-30191-22 Client Sample ID: WGNA-072617-DUP03
Date Analyzed: 08/16/17 15:31 Lab File ID: 2017.08.16 537C 037.d GC Column: GeminiC1l8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 1.94 | Isomers barnettj 08/16/17 16:00
Perfluorononanoic acid (PFNA) 2.17 | Wrong peak barnettj 08/16/17 16:00
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Instrument ID: A8 N Analysis Batch Number: 179920

Lab Sample ID: CCV 320-179920/1 CCVIS Client Sample ID:

Date Analyzed: 08/16/17 19:48 Lab File ID: 2017.08.16 537D 052.d GC Column: GeminiCl8 3x1 ID: 3 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 2.16 | Isomers barnett]j 08/18/17 09:46
(PFOS)
537
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-30191-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LC537-HSP_00017 08/09/17|03/23/17 |Methanol, Lot 141039 20000 uL |LC537SPIM 00022 375 ul | Perfluorobutane Sulfonate 1656.41 ng/mL
Perfluorobutanesulfonic acid 1656.41 ng/mL
(PFBS)
Perfluoroheptanoic acid 185.625 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 563.639 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 361.125 ng/mL
Perfluorooctanoic acid (PFOA) 374.625 ng/mL
Perfluorooctanesulfonic acid 750.617 ng/mL
(PFOS)
.LC537SPIM 00022 08/09/17|03/22/17 |Methanol, Lot 104453 10000 uL|LC537-PFBS_00007 440 ulL |Perfluorobutane Sulfonate 88.3417 ug/mL
Perfluorobutanesulfonic acid 88.3417 ug/mL
(PFBS)
LC537-PFHpA 00014 100 uL |Perfluoroheptanoic acid 9.9 ug/mL
B (PFHPA)
LC537-PFHxS 00009 150 ul |Perfluorohexanesulfonic acid 30.0607 ug/mL
B (PFHxS)
LC537-PFNA 00012 200 ul|Perfluorononanoic acid (PFNA) 19.26 ug/mL
LC537-PFOA 00012 200 ulL |Perfluorooctanoic acid (PFOA) 19.98 ug/mL
LC537-PFOS 00007 400 uL |Perfluorooctanesulfonic acid 40.0329 ug/mL
(PFOS)
.LC537-PFBS_00007 01/04/18|01/04/17 |Methanol, Lot 090285 51.5 mL |LC537_PFBS_00002 0.1034 g |Perfluorobutane Sulfonate 2007.77 ug/mL
Perfluorobutanesulfonic acid 2007.77 ug/mL
(PFBS)
..LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutane Sulfonate 1 g/g
Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00014 03/22/18 03/22/17‘Methanol, Lot 090285 50 mL |LC537 PFHpA 00002 0.05 g |Perfluoroheptanoic acid 990 ug/mL
(PFHpPA)
..LC537_PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHpPA)
.LC537-PFHxS 00009 01/04/18 01/04/17‘Methanol, Lot 090285 54 mL |LC537_PFHxS 00002 0.119 g|Perfluorohexanesulfonic acid 2004.05 ug/mL
(PFHXS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00012 03/22/18]03/22/17 [Methanol, Lot 090285 23 mL | LC537 PFNA 00002 0.023 g|Perfluorononanoic acid (PFNA) 963 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00012 03/22/18]03/22/17 [Methanol, Lot 090285 21.5 mL |LC537 PFOA 00002 [0.0215 g|Perfluorooctanoic acid (PFOA) 999 ug/mL
...LC537 PFOA 00002 11/04/18 Fluka, Lot SZBD308XV (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00007 08/09/17|01/04/17 |Methanol, Lot 090285 48.95 mL | LC537_PFOS_00002 0.0538 g|Perfluorooctanesulfonic acid 1000.82 ug/mL
(PFOS)
...LC537 PFOS 00002 08/09/17 Fluka, Lot SzZBC222XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
B B (PFOS)
LC537-ICV_00028 01/05/18|08/02/17 | MeOH/H20, Lot 067374 10 mL|LC537-IS 00045 1000 uL|13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
.LC537-IS 00045 01/05/18|07/05/17 |Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL|13C2-PFOA 0.1 ug/mL
LCMPFOS 00019 180 uL|13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-30191-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFOS 00019 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
LC537-ICV_00028 01/05/18|08/02/17 | MeOH/H20, Lot 067374 10 mL|LC537-SU_00046 1000 uL|13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
LC537ICIM 00019 20 ulL |Perfluorobutanesulfonic acid 100.119 ng/mL
(PFBS)
Perfluoroheptanoic acid 9.99613 ng/mL
(PFHpA)
Perfluorohexanesulfonic acid 20.0761 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 20.1272 ng/mL
Perfluorooctanoic acid (PFOA) 20.4843 ng/mL
Perfluorooctanesulfonic acid 19.698 ng/mL
(PFOS)
.LC537-SU_00046 01/05/18|07/05/17 |Methanol, Lot 104453 30000 uL|LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL |13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LC537ICIM 00019 01/25/18|08/01/17 |Methanol, Lot 090285 25 mL | LC537-PFBS2_ 00008 0.6 mL|Perfluorobutanesulfonic acid 50.0597 ug/mL
(PFBS)
LC537-PFHpA2 00011 0.061 mL|Perfluoroheptanoic acid 4.99806 ug/mL
(PFHpPA)
LC537-PFHxS2 00008 0.122 mL | Perfluorohexanesulfonic acid 10.038 ug/mL
(PFHxS)
LC537-PFNA2 00009 0.126 mL | Perfluorononanoic acid (PFNA) 10.0636 ug/mL
LC537-PFOA2 00010 0.122 mL |Perfluorooctanoic acid (PFOA) 10.2421 ug/mL
LC537-PFOS2 00010 0.124 mL|Perfluorooctanesulfonic acid 9.849 ug/mL
(PFOS)
.LC537-PFBS2_00008 01/25/18|07/25/17 |Methanol, Lot 090285 20 mL|LC537_PFBS2_ 00002 0.0418 g |Perfluorobutanesulfonic acid 2085.82 ug/mL
(PFBS)
..LC537_PFBS2 00002 09/08/22 Santa Cruz Biotechnology, Lot F0917 (Purchased Reagent) Perfluorobutanesulfonic acid 0.998 g/g
(PFBS)
.LC537-PFHpA2 00011 01/25/18 07/25/17‘Methanol, Lot 09092 31 mL|LC537 PFHpA2 00002 0.0635 g|Perfluoroheptanoic acid 2048.39 ug/mL
(PFHpPA)
..LC537_PFHpA2 00002 06/13/22 Afla Aesar, Lot 10200390 (Purchased Reagent) Perfluoroheptanoic acid 1 g/g
(PFHpPA)
.LC537-PFHxS2 00008 01/25/18 07/25/17‘Methanol, Lot 090285 21 mL | LC537_PFHxS2 00002 0.0475 g |Perfluorohexanesulfonic acid 2056.98 ug/mL
(PFHxS)
..LC537 PFHxS2 00002 06/08/22 Santa Cruz Biotechnology, Lot G2516 (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
. .LC537-PFNA2 00009 01/25/18]07/25/17 [Methanol, Lot 090285 \ 21 mL|LC537 PFNA2 00002 [0.0421 g|Perfluorononanoic acid (PFNA) 1996.74 ug/mL
...LC537 PFNA2 00002 06/14/22 Aldrich, Lot MKCCO0699 (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.996 g/g
..LC537-PFOA2 00010 01/25/18]08/01/17 [Methanol, Lot 090285 \ 20 mL | LC537 PFOA2 00002 [0.0424 g|Perfluorooctanoic acid (PFOA) 2098.8 ug/mL
...LC537 PFOA2 00002 06/09/22 Afla Aesar, Lot 10199078 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.99 g/g
.LC537-PFOS2_00010 01/25/18|08/01/17 |Methanol, Lot 090285 22 mL|LC537_PFOS2_00002 0.0561 g|Perfluorooctanesulfonic acid 1985.68 ug/mL
(PFOS)
...LC537_PFOS2 00002 06/14/22 Sigma, Lot BCBQO0108V (Purchased Reagent) Perfluorooctanesulfonic acid 0.7787 g/g
(PFOS)
LC537-IS_00046 02/04/18|08/04/17 |Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL|13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL|13C4 PFOS 0.2868 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-30191-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
.LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFO0S1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
LC537-L1_00020 02/04/18|08/14/17 | MeOH/H20, Lot 090285 5 mL|LC537-IS 00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
LC537-MSP_00029 60 uL | Perfluorobutanesulfonic acid 9.0018 ng/mL
B (PEBS)
Perfluoroheptanoic acid 1.00036 ng/mL
(PFHpA)
Perfluorohexanesulfonic acid 3.00103 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 2.0006 ng/mL
Perfluorooctanoic acid (PFOA) 2.00191 ng/mL
Perfluorooctanesulfonic acid 4.00146 ng/mL
(PFOS)
LC537-50U_00049 500 uL |13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
.LC537-IS 00048 02/04/18|08/04/17 |Methanol, Lot 090285 30000 uL|LCM2PFOA 00007 60 uL|13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL |13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFO0S1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-MSP_00029 02/10/18|08/10/17 |Methanol, Lot 141039 20000 uL |LC537SPIM 00023 166.7 uL |Perfluorobutanesulfonic acid 750.15 ng/mL
(PFBS)
Perfluoroheptanoic acid 83.3637 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 250.086 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 166.716 ng/mL
Perfluorooctanoic acid (PFOA) 166.826 ng/mL
Perfluorooctanesulfonic acid 333.455 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 |Methanol, Lot 104453 10000 uL |LC537-PFBS_00008 450 ulL | Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
LC537-PFHpA 00015 100 uL |Perfluoroheptanoic acid 10.0016 ug/mL
B (PFHPA)
LC537-PFHxS 00010 150 uL |Perfluorohexanesulfonic acid 30.0043 ug/mL
B (PFHXS)
LC537-PFNA 00013 200 ulL |Perfluorononanoic acid (PFNA) 20.002 ug/mL
LC537-PFOA 00013 200 uL | Perfluorooctanoic acid (PFOA) 20.0151 ug/mL
LC537-PFOS_00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
...LC537-PFBS_00008 02/10/18 |08/10/17 | Methanol, Lot 090285 49.6 mL |LC537_PFBS 00002 0.0992 g|Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
....LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
...LC537-PFHpA 00015 02/10/18|08/10/17 | Methanol, Lot 090285 48.7 mL|LC537 PFHpA 00002 0.0492 g|Perfluoroheptanoic acid 1.00016 mg/mL
(PFHpA)
....LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g

(PFHpA)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-30191-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LC537-PFHxS 00010 02/10/18|08/10/17 | Methanol, Lot 090285 55.92 mL |LC537_PFHxS 00002 0.123 g |Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHXS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 g|Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [0.0228 g|Perfluorooctanoic acid (PFOA) [1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 44.43 mL|LC537_PFOS_00003 0.0488 g|Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537 _PFOS 00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
.LC537-SU_00049 02/04/18|08/04/17 |Methanol, Lot 104453 30000 uL|LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL|13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDAO0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-L2_00020 02/04/18|08/14/17 | MeOH/H20, Lot 090285 5 mL |LC537-HSP_ 00025 80 ulL |Perfluorobutanesulfonic acid 20.0016 ng/mL
(PFBS)
Perfluoroheptanoic acid 2.22277 ng/mL
(PFHpA)
Perfluorohexanesulfonic acid 6.66817 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 4.44524 ng/mL
Perfluorooctanoic acid (PFOA) 4.44816 ng/mL
Perfluorooctanesulfonic acid 8.89106 ng/mL
(PFOS)
LC537-Is 00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
LC537-5U_00049 500 uL |13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
.LC537-HSP_00025 02/10/18|08/10/17 |Methanol, Lot 141039 20000 uL |LC537SPIM 00023 277.8 ulL|Perfluorobutanesulfonic acid 1250.1 ng/mL
(PFBS)
Perfluoroheptanoic acid 138.923 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 416.76 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 277.827 ng/mL
Perfluorooctanoic acid (PFOA) 278.01 ng/mL
Perfluorooctanesulfonic acid 555.691 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 |Methanol, Lot 104453 10000 uL|LC537-PFBS_00008 450 ulL |Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
LC537-PFHpA 00015 100 uL |Perfluoroheptanoic acid 10.0016 ug/mL
B (PFHPA)
LC537-PFHxS 00010 150 uL |Perfluorohexanesulfonic acid 30.0043 ug/mL
B (PFHxS)
LC537-PFNA 00013 200 ulL |Perfluorononanoic acid (PEFNA) 20.002 ug/mL
LC537-PFOA 00013 200 ul | Perfluorooctanoic acid (PFOA) 20.0151 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-30191-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LC537-PFOS_00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
.LC537-PFBS_00008 02/10/18 |08/10/17 |Methanol, Lot 090285 49.6 mL |LC537_PFBS 00002 0.0992 g|Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
..LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00015 02/10/18 O8/lO/l7‘Methanol, Lot 090285 48.7 mL|LC537 PFHpA 00002 0.0492 Perfluoroheptanoic acid 1.00016 mg/mL
(PFHPA)
..LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHPA)
.LC537-PFHxS 00010 02/10/18 O8/lO/l7‘Methanol, Lot 090285 55.92 mL | LC537_PFHxS 00002 0.123 Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHxS)
..LC537_PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHXS)
..LC537-PFNA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [0.0228 g|Perfluorooctanoic acid (PFOA) [1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 44.43 mL|LC537 PFOS 00003 0.0488 Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537 PFOS 00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
.LC537-IS 00048 02/04/18|08/04/17 | Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL |13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 ulL |13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFO0S1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-SU_00049 02/04/18|08/04/17 | Methanol, Lot 104453 30000 uL |LCMPFDA 00012 60 uL |13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL|13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-L3_00023 02/04/18|08/14/17 | MeOH/H20, Lot 090285 5 mL | LC537-HSP_00025 180 uL |Perfluorobutanesulfonic acid 45.0036 ng/mL
(PFBS)
Perfluoroheptanoic acid 5.00122 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 15.0034 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 10.0018 ng/mL
Perfluorooctanoic acid (PFOA) 10.0084 ng/mL
Perfluorooctanesulfonic acid 20.0049 ng/mL
(PFOS)
LC537-IS_00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mlL
LC537-SU_00049 500 uL|13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
.LC537-HSP 00025 02/10/18|08/10/17 |Methanol, Lot 141039 20000 uL |LC537SPIM 00023 277.8 ulL|Perfluorobutanesulfonic acid 1250.1 ng/mL
(PFBS)
Perfluoroheptanoic acid 138.923 ng/mL
(PFHpPA)
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Perfluorohexanesulfonic acid 416.76 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 277.827 ng/mL
Perfluorooctanoic acid (PFOA) 278.01 ng/mL
Perfluorooctanesulfonic acid 555.691 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 |[Methanol, Lot 104453 10000 ulL|LC537-PFBS_00008 450 uL | Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
LC537-PFHpA 00015 100 uL |Perfluoroheptanoic acid 10.0016 ug/mL
(PFHPA)
LC537-PFHxS 00010 150 ulL |Perfluorohexanesulfonic acid 30.0043 ug/mL
(PFHxS)
LC537-PFNA 00013 200 ulL |Perfluorononanoic acid (PFNA) 20.002 ug/mL
LC537-PFOA 00013 200 ulL |Perfluorooctanoic acid (PFOA) |20.0151 ug/mL
LC537-PFOS_00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
.LC537-PFBS_00008 02/10/18|08/10/17 | Methanol, Lot 090285 49.6 mL |LC537_PFBS 00002 0.0992 g|Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
..LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00015 02/10/18 08/10/17‘Methanol, Lot 090285 48.7 mL|LC537 PFHpA 00002 0.0492 g|Perfluoroheptanoic acid 1.00016 mg/mL
(PFHpA)
..LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHPA)
.LC537-PFHxS 00010 02/10/18 O8/lO/l7‘Methanol, Lot 090285 55.92 mL|LC537_PFHxS 00002 0.123 g|Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHxS)
..LC537_PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 g|Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [0.0228 g|Perfluorooctanoic acid (PFOA) [1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 | Methanol, Lot 090285 44.43 mL | LC537_PFOS 00003 0.0488 g |Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537 PFOS 00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
.LC537-IS 00048 02/04/1808/04/17 | Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL |13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL|13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFOS1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-SU_00049 02/04/18|08/04/17 | Methanol, Lot 104453 30000 uL |LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL |13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-L4_00020 02/04/18|08/14/17 | MeOH/H20, Lot 090285 5 mL |LC537-HSP 00025 360 uL | Perfluorobutanesulfonic acid 90.0072 ng/mL
(PFBS)
Perfluoroheptanoic acid 10.0024 ng/mL
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Perfluorohexanesulfonic acid 30.0067 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 20.0036 ng/mL
Perfluorooctanoic acid (PFOA) 20.0167 ng/mL
Perfluorooctanesulfonic acid 40.0098 ng/mL
(PFOS)
LC537-Is 00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
LC537-SU_00049 500 uL |13C2 PFDA 10 ng/mL
13C2 PFH=xA 10 ng/mL
.LC537-HSP_00025 02/10/18|08/10/17 |Methanol, Lot 141039 20000 uL |LC537SPIM 00023 277.8 ulL |Perfluorobutanesulfonic acid 1250.1 ng/mL
(PFBS)
Perfluoroheptanoic acid 138.923 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 416.76 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 277.827 ng/mL
Perfluorooctanoic acid (PFOA) 278.01 ng/mL
Perfluorooctanesulfonic acid 555.691 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 | Methanol, Lot 104453 10000 uL|LC537-PFBS_00008 450 ulL | Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
LC537-PFHpA 00015 100 uL |Perfluoroheptanoic acid 10.0016 ug/mL
(PFHpPA)
LC537-PFHxS 00010 150 ulL |Perfluorohexanesulfonic acid 30.0043 ug/mL
(PFHxS)
LC537-PFNA 00013 200 ul | Perfluorononanoic acid (PFEFNA) 20.002 ug/mL
LC537-PFOA 00013 200 ulL |Perfluorooctanoic acid (PFOA) 20.0151 ug/mL
LC537-PFOS_00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
.LC537-PFBS 00008 02/10/18|08/10/17 |Methanol, Lot 090285 49.6 mL|LC537 PFBS 00002 0.0992 g|Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
..LC537_PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00015 02/10/18 08/10/17‘Methanol, Lot 090285 48.7 mL |LC537_ PFHpA 00002 0.0492 g|Perfluoroheptanoic acid 1.00016 mg/mL
(PFHpPA)
..LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHpPA)
.LC537-PFHxS_00010 02/10/18 O8/10/17‘Methanol, Lot 090285 ‘55.92 mL | LC537_PFHxS 00002 0.123 g|Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHxS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 g|Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot OQON44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
. .LC537-PFOA 00013 02/10/18|08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [ 0.0228 g|Perfluorooctanoic acid (PFOA) 1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 44.43 mL|LC537_PFOS 00003 0.0488 g |Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537 PFOS 00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g

(PFOS)

Page 44 of 446




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-30191-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LC537-IS 00048 02/04/18|08/04/17 |Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL |13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL|13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFO0S1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-5U_00049 02/04/18|08/04/17 |Methanol, Lot 104453 30000 ul |LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL |13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-L5_00024 02/04/18|08/14/17 |MeOH/H20, Lot 090285 5 mL | LC537-HSP_00025 540 ulL |Perfluorobutanesulfonic acid 135.011 ng/mL
(PFBS)
Perfluoroheptanoic acid 15.0037 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 45.0101 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) |30.0053 ng/mL
Perfluorooctanoic acid (PFOA) 30.0251 ng/mL
Perfluorooctanesulfonic acid 60.0146 ng/mL
(PFOS)
LC537-ISs 00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
LC537-SU_00049 500 uL|13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
.LC537-HSP_00025 02/10/18|08/10/17 | Methanol, Lot 141039 20000 uL |LC537SPIM 00023 277.8 ul |Perfluorobutanesulfonic acid 1250.1 ng/mL
(PFBS)
Perfluoroheptanoic acid 138.923 ng/mL
(PFHpA)
Perfluorohexanesulfonic acid 416.76 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 277.827 ng/mL
Perfluorooctanoic acid (PFOA) 278.01 ng/mL
Perfluorooctanesulfonic acid 555.691 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 |Methanol, Lot 104453 10000 uL |LC537-PFBS_00008 450 ul |Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
LC537-PFHpA 00015 100 ulL |Perfluoroheptanoic acid 10.0016 ug/mL
(PFHpPA)
LC537-PFHxS 00010 150 ul |Perfluorohexanesulfonic acid 30.0043 ug/mL
B (PFHxS)
LC537-PFNA 00013 200 uL | Perfluorononanoic acid (PFNA) 20.002 ug/mL
LC537-PFOA 00013 200 ulL |Perfluorooctanoic acid (PFOA) 20.0151 ug/mL
LC537-PFOS 00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
...LC537-PFBS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 49.6 mL|LC537 PFBS 00002 0.0992 g |Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
....LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
...LC537-PFHpA 00015 02/10/18|08/10/17 | Methanol, Lot 090285 48.7 mL|LC537_ PFHpA 00002 0.0492 g|Perfluoroheptanoic acid 1.00016 mg/mL
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....LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHpPA)
.LC537-PFHxS 00010 02/10/18 |08/10/17 |Methanol, Lot 090285 55.92 mL |LC537_PFHxS 00002 0.123 g|Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHxS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00013 02/10/18]08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 g|Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00013 02/10/18|08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [0.0228 g|Perfluorooctanoic acid (PFOA) [1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 44.43 mL |LC537 PFOS 00003 0.0488 g |Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537_PFOS_00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
.LC537-IS 00048 02/04/18|08/04/17 | Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL|13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL|13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFOS1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-SU_00049 02/04/18|08/04/17 |Methanol, Lot 104453 30000 uL | LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL|13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-L6_00020 02/04/18|08/14/17 | MeOH/H20, Lot 090285 5 mL |LC537-HSP_ 00025 720 uL | Perfluorobutanesulfonic acid 180.014 ng/mL
(PFBS)
Perfluoroheptanoic acid 20.0049 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 60.0135 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 40.0071 ng/mL
Perfluorooctanoic acid (PFOA) 40.0334 ng/mL
Perfluorooctanesulfonic acid 80.0195 ng/mL
(PFOS)
LC537-IS_00048 500 uL |13C2-PFOA 10 ng/mL
13C4 PFOS 28.68 ng/mL
LC537-SU_00049 500 uL|13C2 PFDA 10 ng/mL
13C2 PFHxA 10 ng/mL
.LC537-HSP 00025 02/10/18|08/10/17 | Methanol, Lot 141039 20000 uL|LC537SPIM 00023 277.8 ul |Perfluorobutanesulfonic acid 1250.1 ng/mL
(PFBS)
Perfluoroheptanoic acid 138.923 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 416.76 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 277.827 ng/mL
Perfluorooctanoic acid (PFOA) 278.01 ng/mL
Perfluorooctanesulfonic acid 555.691 ng/mL
(PFOS)
..LC537SPIM 00023 02/10/18|08/10/17 |Methanol, Lot 104453 10000 ulL |LC537-PFBS 00008 450 uL |Perfluorobutanesulfonic acid 90 ug/mL
(PFBS)
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LC537-PFHpA 00015 100 ulL |Perfluoroheptanoic acid 10.0016 ug/mL
(PFHpPA)
LC537-PFHxS 00010 150 uL |Perfluorohexanesulfonic acid 30.0043 ug/mL
(PFHxS)
LC537-PFNA 00013 200 uL | Perfluorononanoic acid (PFNA) 20.002 ug/mL
LC537-PFOA 00013 200 ulL |Perfluorooctanoic acid (PFOA) 20.0151 ug/mL
LC537-PFOS 00008 400 ulL |Perfluorooctanesulfonic acid 40.0066 ug/mL
(PFOS)
.LC537-PFBS_00008 02/10/18|08/10/17 | Methanol, Lot 090285 49.6 mL|LC537 PFBS 00002 0.0992 g |Perfluorobutanesulfonic acid 2 mg/mL
(PFBS)
..LC537_PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00015 02/10/18 O8/lO/l7‘Methanol, Lot 090285 48.7 mL|LC537_ PFHpA 00002 0.0492 g|Perfluoroheptanoic acid 1.00016 mg/mL
(PFHpPA)
..LC537_PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHpPA)
.LC537-PFHxS 00010 02/10/18 08/10/17‘Methanol, Lot 090285 55.92 mL |LC537_PFHxS 00002 0.123 g|Perfluorohexanesulfonic acid 2.00029 mg/mL
(PFHxS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHxS)
..LC537-PFNA 00013 02/10/18|08/10/17 [Methanol, Lot 090285 | 62.3 mL|LC537 PFNA 00002 [0.0647 g|Perfluorononanoic acid (PFNA) 1000.1 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot QN44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00013 02/10/18|08/10/17 [Methanol, Lot 090285 [22.76 mL|LC537 PFOA 00003 [0.0228 g|Perfluorooctanoic acid (PFOA) [1.00076 mg/mL
...LC537 PFOA 00003 10/31/23 SIGMA ALDRICH, Lot BCBS1198V (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00008 02/10/18|08/10/17 |Methanol, Lot 090285 44.43 mL |LC537 _PFOS 00003 0.0488 g |Perfluorooctanesulfonic acid 1.00016 mg/mL
(PFOS)
....LC537_PFOS_ 00003 04/17/19 sigma alrich, Lot SZBE107XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
.LC537-IS 00048 02/04/18|08/04/17 | Methanol, Lot 090285 30000 uL |LCM2PFOA 00007 60 uL|13C2-PFOA 0.1 ug/mL
LCMPFOS 00021 180 uL|13C4 PFOS 0.2868 ug/mL
. .LCM2PFOA 00007 02/12/21 Wellington Laboratories, Lot M2PFOA0216 (Purchased Reagent) 13C2-PFOA 50 ug/mL
. .LCMPFOS 00021 12/12/21 Wellington Laboratories, Lot MPFOS1216 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LC537-SU_00049 02/04/18|08/04/17 |Methanol, Lot 104453 30000 uL | LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 ulL|13C2 PFHxA 0.1 ug/mL
. .LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
LC537-MSP_00021 08/09/17|03/23/17 |[Methanol, Lot 141039 20000 uL |LC537SPIM 00022 200 ulL | Perfluorobutane Sulfonate 883.417 ng/mL
Perfluorobutanesulfonic acid 883.417 ng/mL
(PFBS)
Perfluoroheptanoic acid 99 ng/mL
(PFHpA)
Perfluorohexanesulfonic acid 300.607 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 192.6 ng/mL
Perfluorooctanoic acid (PFOA) 199.8 ng/mL
Perfluorooctanesulfonic acid 400.329 ng/mL
(PFOS)
.LC537SPIM 00022 08/09/17|03/22/17 |Methanol, Lot 104453 10000 ulL|LC537-PFBS_00007 440 ul |Perfluorobutane Sulfonate 88.3417 ug/mL
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Perfluorobutanesulfonic acid 88.3417 ug/mL
(PFBS)
LC537-PFHpA 00014 100 ul |Perfluoroheptanoic acid 9.9 ug/mL
(PFHpA)
LC537-PFHxS 00009 150 ulL |Perfluorohexanesulfonic acid 30.0607 ug/mL
(PFHxS)
LC537-PFNA 00012 200 ul | Perfluorononanoic acid (PFEFNA) 19.26 ug/mL
LC537-PFOA 00012 200 ulL |Perfluorooctanoic acid (PFOA) 19.98 ug/mL
LC537-PFOS_00007 400 uL |Perfluorooctanesulfonic acid 40.0329 ug/mL
(PFOS)
.LC537-PFBS_00007 01/04/18|01/04/17 |Methanol, Lot 090285 51.5 mL | LC537 PFBS 00002 0.1034 g|Perfluorobutane Sulfonate 2007.77 ug/mL
Perfluorobutanesulfonic acid 2007.77 ug/mL
(PFBS)
..LC537 PFBS 00002 04/01/18 Sigma, Lot MKBP8842V (Purchased Reagent) Perfluorobutane Sulfonate 1 g/g
Perfluorobutanesulfonic acid 1 g/g
(PFBS)
.LC537-PFHpA 00014 03/22/18 03/22/17‘Methanol, Lot 090285 50 mL |LC537_ PFHpA 00002 0.05 g |Perfluoroheptanoic acid 990 ug/mL
(PFHPA)
..LC537 PFHpA 00002 04/01/18 Aldrich, Lot BCBM2579V (Purchased Reagent) Perfluoroheptanoic acid 0.99 g/g
(PFHpA)
.LC537-PFHxS_00009 01/04/18 01/04/17‘Methanol, Lot 090285 54 mL|LC537_PFHxS 00002 0.119 g|Perfluorohexanesulfonic acid 2004.05 ug/mL
(PFHxS)
..LC537 PFHxS 00002 04/01/18 Sigma, Lot BCBL3545V (Purchased Reagent) Perfluorohexanesulfonic acid 0.9094 g/g
(PFHXS)
..LC537-PFNA 00012 03/22/18|03/22/17 [Methanol, Lot 090285 23 mL|LC537 PFNA 00002 | 0.023 g|Perfluorononanoic acid (PFNA) 963 ug/mL
...LC537 PFNA 00002 04/01/18 TCI America, Lot OQON44F (Purchased Reagent) Perfluorononanoic acid (PFNA) 0.963 g/g
..LC537-PFOA 00012 03/22/18|03/22/17 [Methanol, Lot 090285 21.5 mL | LC537 PFOA 00002 [ 0.0215 g |Perfluorooctanoic acid (PFOA) 999 ug/mL
...LC537 PFOA 00002 11/04/18 Fluka, Lot SZBD308XV (Purchased Reagent) Perfluorooctanoic acid (PFOA) 0.999 g/g
.LC537-PFOS_00007 08/09/17|01/04/17 |Methanol, Lot 090285 48.95 mL|LC537 PFOS 00002 0.0538 g |Perfluorooctanesulfonic acid 1000.82 ug/mL
(PFOS)
...LC537_PFOS_00002 08/09/17 Fluka, Lot SZBC222XV (Purchased Reagent) Perfluorooctanesulfonic acid 0.9106 g/g
(PFOS)
LC537-SU_00046 01/05/18|07/05/17 | Methanol, Lot 104453 30000 uL |LCMPFDA 00012 60 uL|13C2 PFDA 0.1 ug/mL
LCMPFHxA 00013 60 uL|13C2 PFHxA 0.1 ug/mL
.LCMPFDA 00012 09/30/21 Wellington Laboratories, Lot MPFDA0916 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFHxA 00013 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL

Page 48 of 446




Reagent

LC537 PFBS 00002



Cufhlvs sey

shpra-addvichoon

3050 Spruce Streel, Saint Louis, MO 63103, USA
Website: www._sigmaaldrich.com

Email USA:  techserv@sial.com

Qutside USA: eurtechserv@sial.com

Product Names Certificate of Analysis

Noepafeorobutane - 1-sulfonic acid - 97%

Product Number: 562629

Bateh Number: MKBPB8342V

Brand: ALDRICH

CAS Number: 375-73-5

MDL Number: MFCDO01320794

Formula: C4HF903S

Formula Weight: 300.10 g/mol

Storage Temperature: Storeat2-8°C ;

Quality Release Date: 11 OCT 2013

Test Specification Result .If
i

Appearance (Color) Colerless Colorless :

Appearance (Form) Liquid Liquid

Infrared Spectrum Conforms to Structure . Conforms

Fluorine NMR Spectrum Conforms to Structure Conforms

Purity (Tilration by NaOH) 06.5-103.5% 101.6 %

Jamie Gleason, Manager

Quality Contro!
Milwaukee, Wisconsin US

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information contained in this
publication. The current Specification sheet may be avallakle at Sigma-Aldrich.com. For further inquiries, please conlact Technical Service. Purchaser
must determine the suitability of the product for its particular use. See reverse side of invoice or packing slip for additional terms and conditions of sale.

Version Number: 1 Page 1 of 1
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BIOTECHNDLORY

CERTIFECATE OF ANALYSIS N

Catalog Number: §0-236187

Lot Number; FD217

Product Name; Nonafluerobutane-1-sulfonic acid

CAS Number; 375735

Molecular Formula; C4HF058

Molecular Weight: 300.10
Test Specification Result
Appearance Colorless liquid Complies
Identification (19F-NMR) Conforms fo structure Complies
Purity (Sodium Hydroxide Titration) z97% 101.3%
Infrared Spectrum Conforms fo structure Complies

Santa Cruz Biotechnology, Inc. 800.457.3801 831.457.3800 fax 8314573801  Europe ~+0080045738000 496222145030 www.schi.com
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SIGMA-ALDFICH"
3050 Spruce Street, Saint Louis, MO 63103 USA
Email USA! techserv@sial.com Outside USA: surtechserv@sial.com
Dartificate of Analysls
Product Name: PERFLUOROHEPTANOQIC ACID
99 % i
Product Number: 342041 ? E H\j ‘Dt
Batch Number: BCBM2Z579V
Brand: Aldrich
CAS Number: 3756-85-9
Formula: CF,(CF,).COH
Formufa Weight: 364.06
Quality Release Date: 06 DEC 2013
Recommended Retest Date: OCT 2018
TEST SPECIFICATION RESULT
APPEARANCE (COLOR) COLORLESS OR WHITE WHITE
APPEARANCE (FORM) LIQUID OR SOLID SOLID
TITRATION 98.5-101.5% 998 %
TITRATION (METHOD) - BACK TITRATION
PURITY (GC AREA %) 298.5% 99.5 %
INFRARED SPECTRUM CONFORMS TO STRUCTURE CONFORMS

e

.Dr. Claudia Geitner
Manager Quality Control
Buchs, Switzerland

&e

iy

Sigma-Aldrich warrants lhal at the time of the quality release or subsequent retest date Lhis product conformed to the information contained in this publication. The current
specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact Technical Service. Purchaser must determine the suitability of the product

forits particular use. See reverse side of invaice or packing slip for additional terms and conditions of sale.

Sigma-Aldrich Certificate of Analysis - Product 342041 Lot BCBM2579V Page 1 of 1
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Alfa Aesar

Certificate of analysis 0613 1} Qo

PF I A

Product No.: A12092

Product: Perfluoroheptanoic acid, 98+%
Lot No.: 10200390

Appearance: White fused solid

Water Content (Karl-Fischer): 0.30%

Melting Point: 32.0-34.3°C

Assay (Aqueous acid-base titration): 99.7%
ldentification (FTIR): Conforms

This document has been electronically generated and does not require a signature.

Order our products online www.alfa.com ThermoFisher
SCIENTIFIC
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SEMA-ALDRICH

3050 Spruce Street, Saint Louls, MG 83103 USA
Email USA: techserv@sial.com Qutside USA: eurtechserv@slal.com

B

Certiticats of Analvsis

#
H

Product Name: TRIDECAFLUOROHEXANE-1-SULFONIC ACID POTASSIUM SALT
>=0880%T

Product Number: 50029

Batch Number: BCBL3545V = ]

Brand: Aldrich r)\r h\hg S

CAS Number: 3871-92-6

Formula: CF,KO,5

Formula Weight: 438.20

Quality Release Date: 20 JUN 2013

TEST SPECIFICATION RESULT

APPEARANCE (COLOR) WHITE TO FAINT BEIGE WHITE

APPEARANCE (FORM) POWDER OR CRYSTALS POWDER

TITRATION (ION EXCHANGE) =298.0% 99.5 %

INFRARED SPECTRUM CONFORMS TO STRUCTURE CONFORMS

Dr. Claudia GTier | . Ui-iw -) - (\—) + (_l\3
Manager Quality Contro " - . )
Buchs, Switzerand Mm e = Q—-\g‘%”_’fﬁ ~ AT + \ ¢ s‘)

¢l

L\385 1o (t\:un-) (C‘\{'\-\m\ -\‘.n’p‘)

Tty = 0.6/ wofmes caredun

,
ke alil \5

Sigma-Aldrich warrants Lhat at the time of the quality release or subsequent retest date this product conformed te the information contained in this publication. The current
specification sheet may be available al Sigma-Aldrich.com. For further inquiries, please contact Technical Service. Purchaser musl determine the suitability of the product

for its particular use. See reverse side of invoice or packing slip for additicnal terms and conditions of sale.

Sigma-Aldrich Certificate of Analysis - Product 50928 Lot BCBL3545V Page 1 of 1
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CERTIFICATE OF ANALYSIS

0 Le” B il

Catalog Number: sc-237289
Lot Number: G2516
Product Name: Tridecafluorohexane-1-sulfonic acld potassium salt
CAS Number: 3871-99-6
Molecular Formula: CgF13KO58
Molecular Weight: 438.20
Test Specification | Result
Appearance White to faint beige powder or White powder
crystals
Identification (Infrared Spectrum) - éonsist;r;tdw—i;‘l; vs—tr;;:;— - -Cuc;r—n_p;e:s o -
— Purity (Titration, lon Exchange) 2 98.0"/: o o 100.4‘2; -

XER.S~K
CeFy SO, K u3g. 200

CoFn SO 1 Moo

MY txedion = 2O = oz WAS
Riies CosP 3SE4L-

‘P\W\‘\I ‘3 MW Coeecdion = Q0.9 f

This document was produced electronically and is valid without a signature.

Santa Cruz Biotechnology, Inc. 800,457.3801 | 831.457.3800 | fax 831.457.3801 | Europe +0080 04573 3000 | 49 62221 4503 0 | www.schi.com
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Certificate of Analysis

Apr 2, 2015 (J8T)

TOKYO CHEMICAL INDUSTRY CO.LTD.
4-10-1 Nihonbashi-Honcho, Chuo-ku, Tokyo 103-0023 Japan

Chemical Name: Heptadecafluorononanoic Acid
Product Number: H0843 Lat: QN44F
CAS: 375-85-1
Tests Restlts Specliications
Purity{GC) 953 % min. 95.0 %
Purity(Neutralization litration) 98.1% min. 95.0 %
Melting point 63.3 deg-C 82.0 to 87.0 deg-C

TCI Lot numbers are 4-5 characters in length.
Characters listed after the first 4-5 characters are control numbers far intemal purpose only.

Gustomer service:

TCI AMERICA
Tel: +1-800-423-8616 / +1-503-283-1661

Fax: +1-888-520-1075 / +1-503-283-1987 ;
E-mail: Sales-US@TClchemicals.com ‘\_‘-
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SIEMLA "A L,BH!C:H ’ sigma-aldrich.com

3050 Spruce Street, Saint Louis, MO 63103, USA
Website: www . sigmaaldrich.com

Email USA; techserv@sial.com

QOutside USA: eurtechserv@sial.com

Product Name: Certificate of Analysis

Perfluoronunanoic acid - 97%

Product Number: 394459 o
Batch Number: MKCC0699 CFACH G ~OH
Brand: ALDRICH
CAS Number: 375-95-1
MDL Number: MFCD00038605
Formula: COHF1702
Formula Weight: 464.08 g/mol
Quality Release Date: 07 DEC 2018
Test Specification Result
Appearance (Color) White to Off-White White
Appearance (Form) Powder or Crystals or Crystalline Powder
Chunk{s} or Granule or Flakes
or Solid
Infrared Spectrum Conforms to Structure Conforms
GC (area %) > 965 % 98.2 %

G S
Michael Grady, Manager
Quality Control ? F}\\ﬁ

Milwaukee, Wi US

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information
contained in this publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. See reverse side of Invoice or packing
slip for additional terms and conditions of sale.

Version Number: 1 p%aag é4°fof' 446
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SIGMA-ALDRICH"

CERTIFICATE OF ANALYSIS

Sigma-Aldrich Labcrchemikalien GmbH D-30918 Seelze
Telefon: +45 5137 B8238-150

Seelze, 13.11.2013/505378/13/24029

Order-No.:
Customer-No. :

Order—Code:

Quantity:

Production Date: 04.Nov.2013
Expiry Date: 04 .Nov.2018

Article/Product: 33824 Batch : SZBD30BXV

® Yren

Pentadecafluorooctanoic acid OEKANAL

Reference Material (RM)
1. General Information

Formula: C8HF1502 Molar mass: 414.07 g/Mole

CAS-No.: [335-67-1] Recomm. storage temp.: rocmtemp.

Usage : PFOA

The estimated uncertainty of a single measurement of the assay can be expected to be 0.5 % relative
(confidence level = 95%, n= 6) whereby the assay measurements are calculated by 100% minus found
impurities.

2. Batch Analysis

identiy (GC-MS) complying
Assay (GCMS) 99.4 %
Date of Analysis 13 .Nov.2013

3. Advice and Remarks

* The expiry date is based on the current knowledge and holds only for proper storage cenditions in the
criginally closed flasks/ packages.

® Yhenever the container is opened for removal of aligout portions of the substance, the person handling the

substance must assure, that the integrity of the substance is maintained and proper records of all its

handlings are kept. Special care has to be taken to avoid any ecntamination or adulteration of the substance.

® We herewith confirm that the delivery is effscted according to the technical delivery conditions agreed.

* Particular properties of the products or the suitability for a particular area of application are not assured.

® e guarantee a proper quality within our Genexal Conditions of Sales.

Sigma-Aldrich Laborchemikalien GmbH
Quality Management SA-LC

This document was produced electronically and is valid without a signature
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GC/MS-Method

Article:
Article-No.:
Batch:
Column:

Injector:
Injection:
Inj.-temp.:
Oven-temp.:
Split:

Flow:

Detector;
Mass range:

Evaluation:

Operator:

Pentadecafluorooctanoic acid OEKANAL
33824
SZBD308XV

XTI-5 {Restek); 30 m; fs cap.; 1.D.:0.25 mm; 1 ym df

Split mode

approx. 1 yl of reaction mixture with MSTFA {approx. 10 mg + 200 ul MSTFA)
280°C

40°C {for 2 min) to 320°C (68°C/min} hold for 2 min

1:100

1 ml He/min (Constant flow mode)

MSD

10-600 amu (Scan mode)

Purity: Total lon Chromatogram
(MSTFA and reaction products blinded out in report)
Identity: Mass spectrum complies

Ahrens / 2013-11-13

Total lon Chromatogram:

A i
B -
TS00000 -
G000 o
20000
F ORI

BOTOG —

EOHHM -

AOQOOL

T L e e e B s A e T
20LG0 ER.00 30,08 BHG0 40.00 “45.00 B0

Analytical Department

Ret.time Area Area-% Com i

11.54 565.1670 85.4
11.95 3.67822 0.64

Pentadecafluorocctanole acid (ag TMS-ester)

Mass spectrum (rt = 11.54 min):

t=TNIS B T
i

EHNS0

20
Egniulal
B =
GERIEY o

ALY

LA -

waadTB_ b AR
Ml e -

T ' ! o TR ,
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page 1 of 1
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SIGMA-ALDRICH

W%l SKY
Peo A

Product Name:

Product Number:
Batch Number:
Brand:

CAS Number:
Formula:

Formula Weight:
Expiration Date:
Quality Release Date:

TEST

PURITY (HPLC AREA %)
IDENTIFICATION (LC-MS)

PENTADECAFLUCROOCTANQIC ACID

analytical standard
33824
BCBS1198V
Sigma-Aldrich
335-67-1
CF,(CF,),COOH
414.07

OCT 2023

12 MAY 2016

SPECIFICATION

= 98.0%
IDENTITY CONFORMS

lud /C%r
Dr. Claudia Geitner

Manager Quality Control
Buchs, Switzerland

3050 Spruce Street, Saint Louis, MO 63103 USA

Email USA: techsenv@sial.com Outside USA: eurtechserv@sial.com

RESULT

100.0%
CONFORMS

Sigma-Aldrich warrants that at the time of the quality release or subsequent retest date this product conformed to the information contained in this publication, The cument

specification sheet may be available at Sigma-Aldrich.com. For further inquiries, please contact Technical Service. Purchaser must determine the suitability of the product

for its particular use. See reverse side of invoice or packing sfip for additional terms and conditions of saie.

Sigma-Aldrich Cerlificate of Analysis - Product 33824 Lot BCBS1198V
Page 69 of 446
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Certificate of analysis " claler s/

Product No.: L08862

Product: Perfluorococtanoic acid, 95%
Lot No.: 10199078

Appearance: White powder

Water Content (Karl-Fischer): 1.30%
Melting Point: 47.6-54.0°C
Assay (Aqueous acid-base titration): 98.4%

Assay (GC Silyl Deriv): 97.2%

This document has been electronically generated and does not require a signature,

Order our products online www.alfa.com ThermoFisher
SCIENTIFIC
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SIGNMA-ALDRICH"

CERTIFICATE CF ANALYSIS

Sigma-Aldrich Laborchemikalien GmbH D-30918 Seelze
Telefon: +49 5137 8238-150

Seelze, 13.08.2012/419060/12/17583

Order-No. : 4
Customer-No.: ]

Order-Code;

Quantity:

Producticn Date: 09.Aug, 2012

Expiry Date: 09.2ug.2017 — ¢y} e
Article/Product: 33829 Batch : SZBC222XV
Heptadecafluorooctanesulfonic acid potassium salt 0EKANAL® P T‘-D‘:—/'"K“- J
Reference Material (RM)
1. General Information
Formula: CBF17KQ3S Molar mass: 538.22 g/Mole
CAS-No.: [2795-39-3] Recomm. storage temp.: roomtemp.
Usage : PFOS
The estimated uncertainty of a single measurement of the assay can be expected to be 0.5 % relative

{contidence level = 95%, n= 6) whereby the assay measurements are calculated by 100% minus found
impurities. '

2. Batch Analysis

Identity complyin
plying
Assay (LC-MS) 98-
Date of Analysis 10.Aug.2012 I
ATV ' ..
P W cusrechn 53%2.22 -23 10 4 y oy 5. 3

_ ; . 092973
53%.22 $3¢u2 :
3. Advice and Remarks ey = Al /

¢ The minimum shelf life is based on the current knowledge and holds only for proper storage conditions in the

originally e¢losed flasks/ packages.

® Whenever the container is opened for removal of aligout portions of the substance, the person handling the
substance must assure, that the integrity of the substance is maintained and proper records of all its
handlings are kept. Special care has to be taken to aveid any contamination or adulteration of the substance.

® We herewith confirm that the delivery is effected according to the technical delivery conditions agreed.

® Particular properties of the products or the suitability for a particular area of application are not assured.

® WHe guarantee a proper quality within cur General Conditions of Sales.

Sigma-Aldrich Laborchemikalien GmbH
Quality Management SA-LC ;

This document was produced electronically and is valid without a signature
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SIGMA-ALDORICH-"
CERTIFICATE OF ANALYSIS
Sigma-Aldrich Laborchemikalien GmbH D-30918 Seelze
Telefon: +49 5137 8238-150 e
Seelze, 22.04.2014/524107/14/08646
Order-No.:
Customer-No. :
Order-Code:
Quantity:
Production Date: 17,Apr.2014
Expiry Date: 17.4pr.2019
Article/Product: 33829 - Batch : SZBE107XV
Heptadecafluorooctanesulfonic acid potassium salt oERANAL®
Reference Material (RM)
1. General Information
Formula: C8F17KO038 Molar mass:; 538.22 g/Mole
CAS-No.: [2795-39-3] Recomm. storage temp.: roomtemp,

Usage : PFOS

The estimated uncertalnty of a single measurement of the assay can be expected to be 0.5 % relative
(confldence level = 95%, n= 6) whereby the assay measurements are calculated by 100% minus found
impurities.

2. Batch Analysis

Identity complying
Assay (LC-MS) 98
Date of Analysis 22 Apr.2014

3. Advice and Remarks

® The expiry date is based on the current knowledge and holds only for proper storage conditions in tha
originally closed flasks/ packages.

® phenever the container is opened for removal of aligout portions of the substance, the person handling the
substance must assure, that the integrity of the substance is maintained and proper records of all its
handlings are kept. Special care has to be taken to avoid any contamination or adulteration of the substance.

® We herewith confirm that the delivery is effected according to the technical delivery conditions agreed.

@ Particular properties of the products or the suitability for a particular area of appliecation are not assured.

® We guarantee a proper quality within our General Conditions of Sales.

Sigma-Aldrich Laborchemikalien GmbH
Quality Management SA-LC

This document was produced electronically and is vRAdeitboof 448gnature
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3050 Spruce Street, Saint Louis, MO 63103 USA
Email USA: fechservi@sial.com Outside USA: euntechserv@sial.com

Product Name: HEPTADECAFLUOROOCTANESULFONIC ACID TETRAETHYLAMMONIUM SALT

98 %
Product Number: 365289
Batch Number: BCBQO108V
Brand: Aldrich
CAS Number: 56773-42-3
Formula: CF,(CF,);CF,SO,N(C,H,),
Formula Weight: 629.37
Quality Release Date: 11 JUN 2015
TEST SPECIFICATION RESULT
APPEARANCE (COLOR) WHITE TO OFF WHITE OFF-WHITE
APPEARANCE (FORM) POWDER OR POWDER WITH CHUNK(S) POWDER
CARBON CONTENT 2977 %-31.29% 29097 %
INFRARED SPECTRUM CONFORMS TO STRUCTURE CONFORMS

‘ e Yady £ THW Cotrechuun = F1.8% 12

Dr. Claudia Geitner O c\ri
Manager Quality Control i
Buchs, Switzerland Cﬁ;- C(J‘—_;)c’ — CF‘)‘_ g -0 = QIP . Nif -—
5 Chs
Ce FraS0,* W Ce W2 N
C~ton . 095 AN TN
T s 18999 227, Gl =
< » 32.060 22066 -
O+ 18.9% ut. @y o
W< 1.00% ). 00§ .
N = .03 - g . 00F
\20.255
B0, 1255

Sigma-Akirich warrants that at the tima of the quality release or subsequent retest date this product conformed to the information contained in this publication. The current
specification sheet may be available at Sigma-Aldrich.com. For further inquiries, p'ease cortact Technical Service. Purchaser must determine the suitability of the product

for ite particuiar use. See reverse side of invoice or paFking @779 efdid@l terms and conditions of sale.
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WELLINGTOIN  CERTIFICATE OF ANALYSIS
B RIES DOCUMENTATION

PRODUCT CODE; M2PFOA _ LOT NUMBER: M2PFOA0216
COMPOUND: Perfluoro-n-[1,2-"°C Joctanoic acid
STRUCTURE: CAS #: Not available
[}
AVARVARVA

AN NP W Vs N
ANARKNNA

MOLECULAR FORMULA: "G, C,HF 0, MOLECULAR WEIGHT: 416.05
CONCENTRATION: 50 2.5 pg/mi SOLVENT(S); Methanol

Water (<1%)
CHEMICAL PURITY; >98% ISOTOPIC PURITY; >99%"C
LAST TESTED: (mmceym) 02/12/2016 (1,2-°C,)
E!ElBY DATE; (mmiddiyyyy) 02’1 212021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

o] NTATION/ DATA ATT.

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m‘ Date: _02/24/2016

~ B.G. Chittim i)

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

Form#:27, lssued 2004-11-10

M2PFCAQ2M6 {1 af 4)
Ravisian#:d, Reviged 2015-03-24 revl
YT e Page 79 of 446




INTENDED USE:

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

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

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melfing point. Isctopic purities of mass-iabelled 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 technigques (as stated above) and its
solubility in a given dliuent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

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

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

X, X,...X, ON which it depends is:
ur(y(‘xl’xlb"'xn))z' zu(yixf)z
v i=1

LAt
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 confidentca 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 ISOAEC 17025 accradited calibration company. In addition, their calibration is verified prior to each
weighing using NIST andfor NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

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

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

UALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Glabal,
ISOMEC 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),

5% é

=]

*

7t CALA ANAEB

ACCHREBITED
—— =L — -
SO, MATLTIAL
RGIRLH

-

*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 M2PFOA; LC/MS Data (TIC and Mass Spectrum)
12feb2016_M2PFOA_001 12-Feb-2016 11:57:57
M2PFQOA0216 25 ug/ml Scan ES-
TIC
1004 8.05e7
¥
0 : Time
1.00 1.50 2.00 2.50 3.00 3.60 4.00 4.50 5.00 5.50 6.00
12feb2016_M2PFOA_001 213 (3.582) 12-Feb-2016 11:57:57
M2PFOAQ0216 25 ug/ml Scan ES-
100 415 1.32e6
=
370
] 416
371
0 ; miz
160 180 200 220 240 260 280 300 320 340 3680 380 400 420 440 480
Ceonditions for Fiaure 1:
LC: Waters Acquity Ultra Performance LG
MS; Micromaes Quattro micro APl MS
romato ¢ Conditi MS Parametors
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Moblle phase: Gradient Source: Electrospray {(nhegative)
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 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {Ithr) = 750
Time: 10 min
Flow: 300 pi/min
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Eigure 2: M2PFQA; LC/MS/MS Data (Selected MRM Transitions)

12feb2016_M2PFQA_002 12-Feb-2016 14:44:04
M2PFOAD216 500 ng/mi

100 M2PFOA [3C,12C,F 50,1 —  [13C,12CF ) 415> 370
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G|I‘l_llll!ll|"||lllIIIIIT_I_FIIIIll‘r]llllll’l'llllll.,rllI|IIl'l'lllII|‘I|II|II[I'II‘I_Y7IIIlI|1_FIT|IIIf]
0.20 0.40 0.80 0.80 1.00 - 1.20 1.40 1.60 1.80 2.00
100~ PFOA [CeF1s0,° —  [CoFyql 413 > 369
] 678
s
0
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
10 PFOS [C4F;805° —-  [FSO,) 499 >1S1)g

0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
100~ 1301-PFHpA [13C11206F1302]° —  [CgFal 364> 319
i 378
e
o]
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
100 349
: : Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
o ns fi ure 2;
Injection; Direct loop injection MS Parameters
10 pl (500 ng/mi M2PFOA)
’ Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% MeOH / 20% H,0 Collision Energy (eV}= 10
Flow: 300 plmin
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Reagent

LCMPFDA 00012



R: G 2216 [

814255

10; LCMPFDA_00012
Exp: 09830721 Prpd: $BC
13C2-Perfluorhodecanoic a

WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDADS16
COMPOQUND: Perfluoro-n-[1,2-°C Jdecanoic acid

TRU RE: CAS #: Not available

O=O

VY VYV,
AN N NP W X P
A A NV ANANAN

MOLECULAR FORMULA: “C,"CHF O, MOLECULAR WEIGHT: 516.07
ONCE N; 50 + 2,5 pg/ml SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPI RITY: >99% “C
TED: (mmisanyyy) 09/30/2016 (1.2-"C))
EXPIRY DATE: (mwactyyy 08/30/2021
RECOMMENDED STORAGE: Store ampoule in a cocl, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Seiected 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: _10/07/2016

~ B.G. Ctrittim [T

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
579-822-2436 « Fax: 519-322-2849 + info@well-labs.com

MPFDAOME (1 of 4)
revC
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END! H
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 available upon request.

] Sl i H
Where possibie, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystaliography, and melting point. Isatopic 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 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 sach 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 homogenslty of the solutions in the storage contalhers.

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 unoertéinty of the independent parameters

X,, XX, 0N which it depends is: ‘
uc(y(x.,x,,...x,)>=Jzu(y,x,)’
=l

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 maximum combined percent relative uncertalnty 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.

IRACEABILITY:

All reference standard sclutions are traceable to specific erystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISCAEC 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.

(PIRY DAT OF V, :

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

on a routine basis.:

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

QUALITY MANAGEMENT;

This product was produced using a Quality Management System registered to the latest versions of SO 9001 by SA! Global,
ISONEC 17025 by the Canadlan Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523),
+¥

; O" :

R’ AI&AB
» » CALA

4 ACCHREDITED
- Techng e —— T ——
Aafredngty. N AR mmgn:m‘;:m

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

| 30sept2016_MPFDA_002 30-Sep-2016  11:26:28
iMPFDAQ916 25 ug/mi Scan ES-
TIC
100+ 8.82e7
-ae_

OJ%WWHWWrW—WWWWW Time

L 1.50 200 250 300 350 400 450 500 550 6.00 650 7.00
30sept2016_MPFDA_002 333 (5.600) 30-Sep-2016  11:26:28
MPFDAQ918 25 ug/mi Scan ES-
100+ 515 1.85e6
1
‘a?—
1 470 516
0 ] UL A T s AL ] g AR i i L ) [ U U R [ R st L] G ARAANALLRN rpetrrren ey MYZ

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

itions for 1:
LC: Waters Acqulty Ultra Performance LG
MS; Micromass Quattro micro API MS
rom ic Conditl MS Parameters
Column: Acquity UPLC BEH Shield RP |
1.7 ¥m, 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,OAg buffer) Cone Voltage {V) = 15.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 50
before returning to initiai conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 Page 86 of 446 MPFDADS16 (3 of 4)
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Figure 2; MPFDA; LC/MS/MS Data (Selected MRM Transitions)

30sept2016_MPFDA_004 30-Sep-2016 16:49:29
MPFDA0S16 500 ng/ml
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10 174
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260 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4.60
PFOA [CaF4s0" —  [CoFysl 413 > 369
10 .
165
|”"[1"—'—['"'|""T"_r"["_'—'—|""[""'—I'_'"l""I""I"'TI""'I""l'"'['"']""I"'_r[""l""']Time
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 420 440 4.60
Conditions for Flaure 2:
Injection: Direct loop injection MS Parameters
10 pt (500 ng/ml MPFDA}
Collision Gas {mbar) = 3.318-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 13
{both with 10 mM NH,OAc buffer)
Flow: 300 plimin
Formi:27, Issued 2004-11-10 Page 87 of 446 MPFDAOD16 {4 of 4)
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Reagent
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R: §Bc (2/>) /|(, WOV

814258

ID: LCMPFHxA_00013
Exp: 04/08/21 Prpd: SBC
13C2-Perfiuorohexanocic ac

’ WELLINGTON  CERTIFICATE OF ANALYSIS
I l I LAB RIES DOCUMENTATION

PRODUCT CODE: MPFHxA LOT NUMBER: MPFHxAQ416
COMPOUND: Perfluoro-n-[1,2-"°C Jhexanoic acid
STRUCTURE: CAS #: Not available

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

MOLECULAR FORMULA: “C,*C HF O, MOLECULAR WEIGHT: 316.04
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >99%"C
LAST TESTED: (mmudiyy) 04/08/2016 (1,2-°C,)
EXPIRY D ! (mmiddiyyyy) 04/08/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 04/29/2016

~ B.G. Shittim {mmkiiyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 -+ Info@weli-labs.com
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The products prepared by Wellington Laboratories inc. are for laboratory use -only. This certifled reference material {CRM) was
designed to be used as a standard for the identification andfor quantiﬁcatlon of the specific chemical compound it contains.

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

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

Prior to solution preparation, crystalline matenial is tested for homogeneity using a varlety of techniques (as stated above) and its
solubllity in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition -of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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.

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

X, XX, on which it depends is:
U, (Y(x,,%5,..%,)) = “Zﬂ(_yq x:)z
=l

where x is expressed as a relative standard uncertainty of the individual parz_am'eter.

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

All reference siandard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation ars
regularly tested by an extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST andfor NRC tracsable external weights. All volumetric glassware used is of Class A tolerance and has been
testad 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 ,
Ongoing stability studies of this product have demonstrated stablity 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 defacts in materiai and workmanship and to conform to the stated
technical and purity specifications.
| T; :
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAIl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and [SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
1
e} !
S CALA AI‘%AB
* ACCREDITED
=% Mtrrt‘»":..“rvs; Aheatt NEFERZHIE MATSRLAL

**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-lahs com**
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Figqure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)
08apr2016_MPFHxA_002 08-Apr-2016 14:07:01 I
MPFHxAQ418 10 ug/ml Scan ES-
TIC
L 1.23¢8
aa_
0- Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
08apr2016_MPFHxA_002 118 (1,984} 08-Apr-2016 14:07:01
MPFHxA0416 10 ug/ml Scan ES-
100+ 315 1.63e6
-agb
270
y /271 314 | 218
Ot it e g st /2
160 180 200 220 240 260 280 300 320 340 360
nditi for Fi 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatographi ndition MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 gm, 2.1 x 100 mm Experiment; Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,CAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before retumning to initial conditlons over 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ul/min
Formit:27, Issued 2004-11-10 MPFHxAQ0416 (3 of 4)
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Eigure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

08apr2016_MPFHxA_003 08;Apr-201 6 15:44:06
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Conditions for Fiaure 2;
Injection: Direct foop injection MS Parameters
10 pl {500 ng/ml MPFHxA)
Collision Gas {(mbar) = 3.39¢-3
Mobiie phase: lsocratic 80% (B0:20 MeOH.ACN) / 20% HO Coliision Energy (eV} = 10
(both with 10 mM NH,OAc buffer)
Flow: 300 plimin
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Reagent

LCMPFOS 00019



R:CBC pp/t6  tammIY

ID: LCMPFOS_D00189
Exp: 0913/21 Prpd: SBS

e e e—ere—— S ———— T3C4-Perffuornoclznesulfo
e ———————e— e

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; MPFOS LOT NUMBER: MPFOS0816
COMPOUND: Sodium perfluoro-1-[1,2,3,4-"C Joctanesulfonate
STRUCTURE: CAS #: Not available

\/ \/ X/ S0z Na'

SN N \s}"\w/

" /\ /\ /\ /\

MOLECULAR FORMULA: ®C,"”C,F ,SO,Na MOLECULAR WEIGHT: 526.08
ON T : 50.0 £ 2.5 ug/iml (Na salt) ENT(S): Methanol
47.8 £ 2.4 yg/ml (MPFOS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% "“C
LAST TESTED; mmiuaym 08/03/2016 (1.2,3.4-°C,)
EXPIRY DATE: mmiaaywy 08/03/2021

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 ~ 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. Chittim o)

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

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

Where possible, all of our products are synthesized using single-product unamblguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-tabelled compounds are aise 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
solublility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

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

UNC INTY: .
The maximum combined relative standard uncertainty of our reference standard sclutions Is calculated using the follewing

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

X5 X,...X, 0N which it dépends is:
uc(y(x.,xz,..x,))=1lzuty;x,-)2
jal

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

The individual uncertainties taken into account include those associated with weighls {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (caleulated with a
coverage factor of 2 and & level of confidence of 95%) is_staléq on the Ce_r_liﬂcate of Analysis for all of our prpducls.

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 verifiled 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 fo the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

international interlaboratory studies has also been established.

P D
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 NTY:
At the time of shipmerit, alf products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications,

ENT; _ .
This product was produced using a Quality Management System registered to the fatest versions of ISO 9001 by SAl Global,
IBOAEC 17025 by the Canadian Association for Laboratory Aceraditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

2" CALA afan

L Tolyo g
Actveiwidion he. & 128 NEFEAEHGCE MATERIAL
PHODLIER

**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: MPFOS; LC/MS Data (TIC and Mass Spectrum)
03aug2016_MPFOS_001 03-Aug-2016 12:06:07
MPFOS0816 25 ug/mi Scan ES-
TIC
1004 1.33e8
5H
- T T e e T T T e e e e e 1 ime
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
03aug2016_MPFOS_001 306 (5.146) 03-Aug-2016 12:06:07
MPFOS0816 25 ug/ml Scan ES-
100+ 503 3.39%e6
eSS
s02 | /%
B L B o o S B L S B B g o e e 5 B o e e e 0011 174
2256 25 275 300 325 350 375 400 425 450 475 500 525 550 575 600 825
Conditions for Figure 1;
LC: Waters Acquilty Ultra Performance LC
MS: Micromass Quattro micro APl MS
hr ition 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 MeQH: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 (Vhr} = 50
before returning to initial conditions In 0.5 min. Desoclvation Gas Flow {(I/hr) = 750
Time: 10 min
|Flow: 300 plfmin
Rovisont, Ravised 2075.09-24 Page 96 of 446 NPFOSIRIEE )



Eigure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)
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03aug2016_MPFOS_003 03-Aug-2016  12:49:15
MPFOS0816 500 ng/m!
100- MPFOS ['3C,'2CF,,50,1" — [FSO,) SOSSLQg
' 418
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PFOS [CoF 780, — [FSOI"

PFOSi [CgF 780,51 — [CgFy7)°

13¢;-PFHpS [PC;12C,F1580;" — [FSO4) 452> 98

PFOA [CaF 150" — [CyF 5l 413 > 369

NI, h“ ‘ ‘

660 680  7.00

549 > 99
134

660 680  7.00

499 > 99
138

6.60 6.80 7.00

483 > 419
129

401

249

680 ° 6.80 7.00

injection: Direct loop injection MS Parameters

10 ! {500 ng/mi MPFOS)
Coliision Gas {(mbar} = 3.46e-3

Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) = 40
{both with 10 mM NH, OAg buffer)

Flow: 300 pimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT GODE: MPFOS LOT NUMBER: MPFOS1218
COMPOUND: Sodium perflucro-1-[1,2,3,4-"C Joctanesulfonate
STRUCTURE: CAS #: Not available

\/ \/ X/ soa‘Na‘

/\/\/Wﬁw

" /\ /\ /\ /\

MOLECULAR FORMULA: “C,"C,F ,SO,Na MOLECULAR WEIGHT: 526.08

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

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

LAST TESTED: tnvadvem 12/12/2016 (1.2,3,4-°C))

EXPIRY DATE: (mmisayyy 1211272021

RECOMMENDED STORAGE: Store ampoule in & cool, dark place

0QC TION/ D T

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 Jheptanesuifonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/14/2016

~ B.G. Chittim o)

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 cerfified 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 personne! 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 fimes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

TERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-iabelled 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 & 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 crystaliine material as
well as the stability and homogeneity of the solutions in the storage containers,

UNCERTAINTY:

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

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

X, X,...% 0N which it depends Is: :
U (E0%,) =Jzu(y,xi)’
=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 tha 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 confidencs 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 externa! ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. Al volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

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

LIMITED WARRANTY:

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

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

o1

5 CALA ANAB

— LTI
REFERERCE MATETUAL
PRODIN- A

*For additional information or assistanse 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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Figur MPFOS; L.C/MS Data (TIC and Mass Spectrum)
12dec2016_MPFOS_002 12-Dec-2016 12:07:02
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[Conditions for re 1:
LC: Waters Acquity Ultra Performance LC
MS: Mlcromass Quattro micro AP| MS
hrom hic ons MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobite phase: Gradient Saource; Electrospray (negative)
Start; 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAg buffer) Cone Voitage (V) = 60.00
Ramp to 85% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (i/hr) = 50
before retuming to initial conditions In 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2; MPFOS; LC/MS/MS Data {Selected MRM Transitions)

12dec2016_MPFOS_003 12-Dec-2016  13:54:13
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NS h.‘.m ““ AW ..AJL

Iy
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nditi for ure 2:

Injection: Direct loop injection Pal ter
10 ul {500 ng/ml MPFOS)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 40
{both with 10 mM NH,OAg buffer)

Flow: 300 pifmin
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Method 537 DOD

Perfluorinated Alkyl Acids (LC/MS)
by Method 537 DOD
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LCMS

FORM II

SURROGATE RECOVERY

# Column to be used to flag recovery values

FORM II 537

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low
GC Column (1): GeminiC18 3 ID: 3 (mm)
Client Sample ID Lab Sample ID PFHxA # PFDA #
NAWC-072617-RW-332 320-30191-1 91 123
A
NAWC-072617-RW-332 320-30191-2 100 125
B
NAWC-072617-FRB-33 320-30191-3 101 125
2A
NAWC-072617-RW-341 320-30191-4 81 126
NAWC-072617-FRB-34 320-30191-5 98 127
1
NAWC-072617-RW-349 320-30191-6 56 Q 131 Q
NAWC-072617-FRB-34 320-30191-7 106 130
9
NAWC-072617-RW-343 320-30191-8 84 125
NAWC-072617-FRB-34 320-30191-9 101 126
3
NAWC-072617-RW-345 320-30191-10 90 135 Q
NAWC-072617-FRB-34 320-30191-11 95 120
5
NAWC-072617-DUP0O3 320-30191-12 80 123
NAWC-072617-RW-342 320-30191-13 83 125
NAWC-072617-RW-332 320-30191-14 101 125
B
NAWC-072617-RW-117 320-30191-15 92 120
NAWC-072617-FRB-11 320-30191-16 101 126
7
NAWC-072617-DUP04 320-30191-17 88 124
WGNA-072617-RW-484 320-30191-18 88 136 Q
4
WGNA-072617-FRB-48 320-30191-19 96 138 Q
44
WGNA-072617-RW-310 320-30191-20 89 123
3
WGNA-072617-FRB-31 320-30191-21 98 127
03
WGNA-072617-DUP0O3 320-30191-22 89 123
MB 100 124
320-177640/1-A
MB 98 122
320-177651/1-A
LCS 101 133 @
320-177640/2-A
LCS 107 126
320-177651/2-A
LCSD 102 126
320-177651/3-A
QC LIMITS
PFHxA = 13C2 PFHxA 70-130
PFDA = 13C2 PFDA 70-130
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FORM II
LCMS SURROGATE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low

GC Column (1): GeminiC18 3 ID: 3 (mm)

Client Sample ID Lab Sample ID PFHxA # PFDA #
NAWC-072617-RW-349 320-30191-6 MS 57 Q 130
MS
NAWC-072617-RW-349 320-30191-6 MSD 61 Q 131 Q
MSD

QC LIMITS

PFHxA = 13C2 PFHxA 70-130
PFDA = 13C2 PFDA 70-130

# Column to be used to flag recovery values
FORM II 537
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FORM III
LCMS LAB CONTROL SAMPLE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.08.16 _537C _004.d
Lab ID: LCS 320-177640/2-A Client ID:
SPIKE LCS LCS QcC
ADDED CONCENTRATION % LIMITS
COMPOUND (ng/L) (ng/L) REC REC
Perfluorooctanesulfonic acid 160 184 115 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 79.9 83.8 105 70-130
Perfluorononanoic acid (PFNA) 77.0 99.3 129 70-130
Perfluorohexanesulfonic acid 120 121 100, 70-130
(PFHxS)
Perfluoroheptanoic acid 39.6 45.5 115 70-130
(PFHpA)
Perfluorobutanesulfonic acid 353 343 97  70-130
(PEFBS)

# Column to be used to flag recovery and RPD values

FORM III 537
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FORM III
LCMS LAB CONTROL SAMPLE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.08.16 _537C _023.d
Lab ID: LCS 320-177651/2-A Client ID:
SPIKE LCS LCS QcC
ADDED CONCENTRATION % LIMITS
COMPOUND (ng/L) (ng/L) REC REC
Perfluorooctanesulfonic acid 300 332 110, 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 150 155 104 70-130
Perfluorononanoic acid (PFNA) 144 177 1220 70-130
Perfluorohexanesulfonic acid 225 211 94, 70-130
(PFHxS)
Perfluoroheptanoic acid 74.3 87.2 117 70-130
(PFHpA)
Perfluorobutanesulfonic acid 663 698 105 70-130
(PEFBS)

# Column to be used to flag recovery and RPD values

FORM III 537
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FORM III
LCMS LAB CONTROL SAMPLE DUPLICATE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.08.16 _537C _024.d
Lab ID: LCSD 320-177651/3-A Client ID:
SPIKE LCSD LCSD QC LIMITS
ADDED CONCENTRATION % %

COMPOUND (ng/L) (ng/L) REC | RPD RPD REC
Perfluorooctanesulfonic acid 300 324 108 2 30 70-130
(PFOS)

Perfluorooctanoic acid (PFOA) 150 151 101 3 30 70-130
Perfluorononanoic acid (PFNA) 144 171 119 3 30 70-130
Perfluorohexanesulfonic acid 225 206 91 3 30 70-130
(PFHxS)

Perfluoroheptanoic acid 74.3 84.6 114 3 30 70-130
(PFHpA)

Perfluorobutanesulfonic acid 663 684 103 2 30 70-130
(PEFBS)

# Column to be used to flag recovery and RPD values

FORM III 537
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FORM III
LCMS MATRIX SPIKE RECOVERY

Lab Name: TestAmerica Sacramento Job No.: 320-30191-1
SDG No.:
Matrix: Water Level: Low Lab File ID: 2017.08.16 _537C 011.d
Lab ID: 320-30191-6 MS Client ID: NAWC-072617-RW-349 MS
SPIKE SAMPLE MS MS QcC
ADDED CONCENTRATIONCONCENTRATION % LIMITS
COMPOUND (ng/L) (ng/L) (ng/L) REC REC
Perfluorooctanesulfonic acid 136 173 168 110, 70-130
(PFOS)
Perfluorooctanoic acid (PFOA) 68.0 29 102 107 70-130
Perfluorononanoic acid (PFNA) 65.5 170 90.8 139 70-130
Perfluorohexanesulfonic acid 102 7.2 3 101 92 70-130
(PFHxS)
Perfluoroheptanoic acid 33.7 6.7J 43.3 109 70-130
(PFHpA)
Perfluorobutanesulfonic acid 300 31U 283 94 70-130
(PEFBS)

# Column to be used to flag recovery and RPD values

FORM III