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Definitions/Glossary

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Qualifiers

LCMS

Qualifier Qualifier Description

M Manual integrated compound.

D The reported value is from a dilution.

Q One or more quality control criteria failed.

U Undetected at the Limit of Detection.

Glossary

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

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

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

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Job ID: 320-19022-1

Laboratory: TestAmerica Sacramento

Narrative

CASE NARRATIVE
Client: CH2M Hill Constructors, Inc.
Project: NAS Oceana, VA - 9000 CTO-WEO01

Report Number: 320-19022-1

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

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

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

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

The sample(s) that contain constituents flagged with U are undetected. The result associated with this flag is the limit of detection (LOD).
Calculations are performed before rounding to avoid round-off errors in calculated results.

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

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

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

RECEIPT
The samples were received on 05/20/2016; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 5.6 C.

PFC

Samples OF-STORLAG-PT-0516 (320-19022-1), OF-TRMLAG-PT-0516 (320-19022-2), OF-POLLAG-PT-0516 (320-19022-3),
OF-CLTANK-PT-0516 (320-19022-4), OF-BACKWASH-PT-0516 (320-19022-5), OF-FILTER-PT-0516 (320-19022-6), OF-INF01-PT-0615
(320-19022-7) and OF-PROCESS BLANK-PT-0516 (320-19022-8) were analyzed for PFC in accordance with PFC. The samples were
prepared on 05/25/2016 and analyzed on 05/29/2016, 05/31/2016, 06/01/2016 and 06/02/2016.

Samples OF-STORLAG-PT-0516 (320-19022-1)[5X], OF-TRMLAG-PT-0516 (320-19022-2)[5X], OF-POLLAG-PT-0516 (320-19022-3)[5X],
OF-CLTANK-PT-0516 (320-19022-4)[5X], OF-BACKWASH-PT-0516 (320-19022-5)[10X], OF-FILTER-PT-0516 (320-19022-6)[10X] and

TestAmerica Sacramento
6/2/
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Case Narrative
Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Job ID: 320-19022-1 (Continued)

Laboratory: TestAmerica Sacramento (Continued)

OF-INF01-PT-0615 (320-19022-7)[10X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method recommended limit:
OF-INF01-PT-0615 (320-19022-7). Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1,
which is achieved for all IDA in the sample.

The level 1 standard from the ICAL is used to evaluate the tune criteria. The instrument mass windows are set at +/- 0.5 amu, so detection
of the analyte serves as verification that the assigned mass is within +/- 0.5 amu of the true value, which meets the DOD tune criterion.
(ICV 320-112007/12)

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 320-111374

The following samples were received in laboratory with a pH of 12. Samples were adjusted to a pH of 7 with Acetic Acid prior to extraction.
OF-STORLAG-PT-0516 (320-19022-1), OF-TRMLAG-PT-0516 (320-19022-2), OF-POLLAG-PT-0516 (320-19022-3), OF-CLTANK-PT-0516
(320-19022-4), OF-BACKWASH-PT-0516 (320-19022-5), OF-FILTER-PT-0516 (320-19022-6), OF-INFO1-PT-0615 (320-19022-7) and
OF-PROCESS BLANK-PT-0516 (320-19022-8)

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

TestAmerica Sacramento
6/2/
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Detection Summary

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

TestAmerica Job ID: 320-19022-1

Lab Sample ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.089 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 062 M 0.0026 0.00077 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.021 0.0026 0.00067 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.056 0.0026 0.00094 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.55 M 0.0026 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1.8 DM 0.021 0.0066 ug/L 5 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.078 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.011 0.0026 0.00068 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.057 0.0026 0.00095 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.60 M 0.0026 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 1.3 DM 0.013 0.0039 ug/L 5 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.021 0.0066 ug/L 5 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-POLLAG-PT-0516 Lab Sample ID: 320-19022-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.092 0.0025 0.00082 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 0.75 M 0.0025 0.00076 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00067 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.060 0.0025 0.00093 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 057 M 0.0025 0.00089 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.020 0.0065 ug/L 5 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.087 0.0025 0.00080 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 071 M 0.0025 0.00075 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00066 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.061 0.0025 0.00092 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 057 M 0.0025 0.00087 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 20 DM 0.020 0.0064 ug/L 5 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-BACKWASH-PT-0516 Lab Sample ID: 320-19022-5
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.093 0.0027 0.00087 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0056 0.0027 0.00071 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.15 0.0027 0.0010 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 3.8 DM 0.027 0.0081 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 12 DM 0.027 0.0094 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 16 DM 0.043 0.014 ug/L 10 WS-LC-0025 Total/NA
DL

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

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-FILTER-PT-0516

Lab Sample ID: 320-19022-6

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.11 0.0025 0.00079 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0050 0.0025 0.00064 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.094 0.0025 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 40 DM 0.025 0.0073 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 11 DM 0.025 0.0085 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 1.5 DM 0.039 0.013 ug/L 10 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-INF01-PT-0615 Lab Sample ID: 320-19022-7
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.13 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0064 0.0026 0.00068 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.15 0.0026 0.00095 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 59 DM 0.026 0.0077 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 1.3 DM 0.026 0.0090 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 23 DM 0.041 0.013 ug/L 10 WS-LC-0025 Total/NA
DL

Client Sample ID: OF-PROCESS BLANK-PT-0516

Lab Sample ID: 320-19022-8

[ No Detections.

This Detection Summary does not include radiochemical test results.
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Client: CH2M Hill Constructors, Inc.

Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Client Sample Results

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-1
Matrix: Water

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.089 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 02:25 1
Perfluorooctanoic acid (PFOA) 0.62 M 0.0026 0.00077 ug/L 05/25/16 15:20 05/29/16 02:25 1
Perfluorononanoic acid (PFNA) 0.021 0.0026 0.00067 ug/L 05/25/16 15:20 05/29/16 02:25 1
Perfluorobutanesulfonic acid 0.056 0.0026 0.00094 ug/L 05/25/16 15:20 05/29/16 02:25 1
(PFBS)
Perfluorohexanesulfonic acid 0.55 M 0.0026 0.00090 ug/L 05/25/16 15:20 05/29/16 02:25 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 89 25-150 05/25/16 15:20 05/29/16 02:25 1
13C5 PFNA 69 25-150 05/25/16 15:20 05/29/16 02:25 1
13C4 PFOA 80 25-150 05/25/16 15:20 05/29/16 02:25 1
13C4-PFHpA 83 25-150 05/25/16 15:20 05/29/16 02:25 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 1.8 DM 0.021 0.0066 ug/L ~ 05/25/16 15:20 06/02/16 10:16 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 101 25-150 05/25/16 15:20 06/02/16 10:16 5
Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.078 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 02:47 1
Perfluorononanoic acid (PFNA) 0.011 0.0026 0.00068 ug/L 05/25/16 15:20 05/29/16 02:47 1
Perfluorobutanesulfonic acid 0.057 0.0026 0.00095 ug/L 05/25/16 15:20 05/29/16 02:47 1
(PFBS)
Perfluorohexanesulfonic acid 0.60 M 0.0026 0.00090 ug/L 05/25/16 15:20 05/29/16 02:47 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 88 25.150 05/25/16 15:20 05/29/16 02:47 1
13C5 PFNA 54 25.150 05/25/16 15:20 05/29/16 02:47 1
13C4-PFHpA 77 25.150 05/25/16 15:20 05/29/16 02:47 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 1.3 DM 0.013 0.0039 ug/L ~ 05/25/16 15:20 05/31/16 23:15 5
Perfluorooctanesulfonic acid 19 DM 0.021 0.0066 ug/L 05/25/16 15:20 05/31/16 23:15 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 102 25-150 05/25/16 15:20 05/31/16 23:15 5
13C4 PFOA 84 25-150 05/25/16 15:20 05/31/16 23:15 5
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Client Sample Results

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Client Sample ID: OF-POLLAG-PT-0516 Lab Sample ID: 320-19022-3
Date Collected: 05/19/16 13:35 Matrix: Water

Date Received: 05/20/16 09:40

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.092 0.0025 0.00082 ug/L ~ 05/25/16 15:20 05/29/16 03:08 1
Perfluorooctanoic acid (PFOA) 0.75 M 0.0025 0.00076 ug/L 05/25/16 15:20 05/29/16 03:08 1
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00067 ug/L 05/25/16 15:20 05/29/16 03:08 1
Perfluorobutanesulfonic acid 0.060 0.0025 0.00093 ug/L 05/25/16 15:20 05/29/16 03:08 1
(PFBS)

Perfluorohexanesulfonic acid 0.57 M 0.0025 0.00089 ug/L 05/25/16 15:20 05/29/16 03:08 1
(PFHxS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 89 25150 05/25/16 15:20 05/29/16 03:08 1
13C5 PFNA 66 25150 05/25/16 15:20 05/29/16 03:08 1
13C4 PFOA 73 25.150 05/25/16 15:20 05/29/16 03:08 1
13C4-PFHpA 77 25.150 05/25/16 15:20 05/29/16 03:08 1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac

Perfluorooctanesulfonic acid 19 DM 0.020 0.0065 ug/L "~ 05/25/16 15:20 05/31/16 23:37 5

(PFOS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C4 PFOS 101 25-150 05/25/16 15:20 05/31/16 23:37 5
Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Date Collected: 05/19/16 13:35 Matrix: Water

Date Received: 05/20/16 09:40

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.087 0.0025 0.00080 ug/L ~ 05/25/16 15:20 05/29/16 03:29 1
Perfluorooctanoic acid (PFOA) 0.71 M 0.0025 0.00075 ug/L 05/25/16 15:20 05/29/16 03:29 1
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00066 ug/L 05/25/16 15:20 05/29/16 03:29 1
Perfluorobutanesulfonic acid 0.061 0.0025 0.00092 ug/L 05/25/16 15:20 05/29/16 03:29 1
(PFBS)

Perfluorohexanesulfonic acid 0.57 M 0.0025 0.00087 ug/L 05/25/16 15:20 05/29/16 03:29 1
(PFHxS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 70 25-150 05/25/16 15:20 05/29/16 03:29 1
13C5 PFNA 40 25.150 05/25/16 15:20 05/29/16 03:29 1
13C4 PFOA 48 25.150 05/25/16 15:20 05/29/16 03:29 1
13C4-PFHpA 52 25-150 05/25/16 15:20 05/29/16 03:29 1

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 20 DM 0.020 0.0064 ug/L ~ 05/25/16 15:20 05/31/16 23:58 5
(PFOS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 72 25.150 05/25/16 15:20 05/31/16 23:58 5
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Client: CH2M Hill Constructors, Inc.

Client Sample Results

Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-BACKWASH-PT-0516

Date Collected: 05/19/16 13:35

Lab Sample ID: 320-19022-5
Matrix: Water

Date Received: 05/20/16 09:40

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.093 0.0027 0.00087 ug/L ~ 05/25/16 15:20 05/29/16 03:51 1
Perfluorononanoic acid (PFNA) 0.0056 0.0027 0.00071 ug/L 05/25/16 15:20 05/29/16 03:51 1
Perfluorobutanesulfonic acid 0.15 0.0027 0.0010 ug/L 05/25/16 15:20 05/29/16 03:51 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 40 25150 05/25/16 15:20 05/29/16 03:51 1
13C5 PFNA 35 25.150 05/25/16 15:20 05/29/16 03:51 1
13C4-PFHpA 44 25.150 05/25/16 15:20 05/29/16 03:51 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 38 DM 0.027 0.0081 ug/L ~ 05/25/16 15:20 06/01/16 00:19 10
Perfluorohexanesulfonic acid 1.2 DM 0.027 0.0094 ug/L 05/25/16 15:20 06/01/16 00:19 10
(PFHxS)
Perfluorooctanesulfonic acid 1.6 DM 0.043 0.014 ug/L 05/25/16 15:20 06/01/16 00:19 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 109 25.150 05/25/16 15:20 06/01/16 00:19 10
13C4 PFOS 109 25150 05/25/16 15:20 06/01/16 00:19 10
13C4 PFOA 96 25150 05/25/16 15:20 06/01/16 00:19 10
Client Sample ID: OF-FILTER-PT-0516 Lab Sample ID: 320-19022-6
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.11 0.0025 0.00079 ug/L ~ 05/25/16 15:20 05/29/16 04:12 1
Perfluorononanoic acid (PFNA) 0.0050 0.0025 0.00064 ug/L 05/25/16 15:20 05/29/16 04:12 1
Perfluorobutanesulfonic acid 0.094 0.0025 0.00090 ug/L 05/25/16 15:20 05/29/16 04:12 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 77 25-150 05/25/16 15:20 05/29/16 04:12 1
13C5 PFNA 55 25-150 05/25/16 15:20 05/29/16 04:12 1
13C4-PFHpA 79 25-150 05/25/16 15:20 05/29/16 04:12 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 40 DM 0.025 0.0073 ug/L ~ 05/25/16 15:20 06/01/16 00:41 10
Perfluorohexanesulfonic acid 11 DM 0.025 0.0085 ug/L 05/25/16 15:20 06/01/16 00:41 10
(PFHxS)
Perfluorooctanesulfonic acid 1.5 DM 0.039 0.013 ug/L 05/25/16 15:20 06/01/16 00:41 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 107 25-150 05/25/16 15:20 06/01/16 00:41 10
13C4 PFOS 117 25-150 05/25/16 15:20 06/01/16 00:41 10
13C4 PFOA 87 25-150 05/25/16 15:20 06/01/16 00:41 10

Page 10 of 23

TestAmerica Sacramento

6/2/2016



Client: CH2M Hill Constructors, Inc.

Client Sample Results

Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-INF01-PT-0615

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-7
Matrix: Water

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.13 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 04:33 1
Perfluorononanoic acid (PFNA) 0.0064 0.0026 0.00068 ug/L 05/25/16 15:20 05/29/16 04:33 1
Perfluorobutanesulfonic acid 0.15 0.0026 0.00095 ug/L 05/25/16 15:20 05/29/16 04:33 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 27 25150 05/25/16 15:20 05/29/16 04:33 1
13C5 PFNA 23 Q 25.150 05/25/16 15:20 05/29/16 04:33 1
13C4-PFHpA 29 25.150 05/25/16 15:20 05/29/16 04:33 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 59 DM 0.026 0.0077 ug/L ~ 05/25/16 15:20 06/01/16 01:02 10
Perfluorohexanesulfonic acid 1.3 DM 0.026 0.0090 ug/L 05/25/16 15:20 06/01/16 01:02 10
(PFHxS)
Perfluorooctanesulfonic acid 23 DM 0.041 0.013 ug/L 05/25/16 15:20 06/01/16 01:02 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 105 25.150 05/25/16 15:20 06/01/16 01:02 10
13C4 PFOS 89 25150 05/25/16 15:20 06/01/16 01:02 10
13C4 PFOA 75 25150 05/25/16 15:20 06/01/16 01:02 10
Client Sample ID: OF-PROCESS BLANK-PT-0516 Lab Sample ID: 320-19022-8
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0019 U 0.0024 0.00076 ug/L ~ 05/25/16 15:20 05/29/16 05:58 1
Perfluorooctanoic acid (PFOA) 0.0019 U 0.0024 0.00071 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorononanoic acid (PFNA) 0.0019 UM 0.0024 0.00062 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorobutanesulfonic acid (PFBS) 0.0019 U 0.0024 0.00087 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorohexanesulfonic acid (PFHxS) 0.0019 U 0.0024 0.00083 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorooctanesulfonic acid (PFOS) 0.0029 UM 0.0038 0.0012 ug/L 05/25/16 15:20 05/29/16 05:58 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 129 25150 05/25/16 15:20 05/29/16 05:58 1
13C4 PFOS 127 25_.150 05/25/16 15:20 05/29/16 05:58 1
13C5 PFNA 105 25_.150 05/25/16 15:20 05/29/16 05:58 1
13C4 PFOA 123 25-150 05/25/16 15:20 05/29/16 05:58 1
13C4-PFHpA 121 25-150 05/25/16 15:20 05/29/16 05:58 1
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Isotope Dilution Summary

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

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

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C5PFN/ 3C4 PFO; 3C4-PFHp

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150)
320-19022-1 OF-STORLAG-PT-0516 89 69 80 83
320-19022-1 - DL OF-STORLAG-PT-0516 101

320-19022-2 OF-TRMLAG-PT-0516 88 54 77
320-19022-2 - DL OF-TRMLAG-PT-0516 102 84
320-19022-3 OF-POLLAG-PT-0516 89 66 73 77
320-19022-3 - DL OF-POLLAG-PT-0516 101

320-19022-4 OF-CLTANK-PT-0516 70 40 48 52
320-19022-4 - DL OF-CLTANK-PT-0516 72

320-19022-5 OF-BACKWASH-PT-0516 40 35 44
320-19022-5 - DL OF-BACKWASH-PT-0516 109 109 96
320-19022-6 OF-FILTER-PT-0516 77 55 79
320-19022-6 - DL OF-FILTER-PT-0516 107 117 87
320-19022-7 OF-INFO1-PT-0615 27 23Q 29
320-19022-7 - DL OF-INFO1-PT-0615 105 89 75
320-19022-8 OF-PROCESS BLANK-PT-0516 129 127 105 123 121
LCS 320-111374/2-A Lab Control Sample 114 11 110 113 111
LCSD 320-111374/3-A Lab Control Sample Dup 118 114 112 115 114
MB 320-111374/1-A Method Blank 127 125 121 132 124

Surrogate Legend

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

TestAmerica Sacramento
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

QC Sample Results

TestAmerica Job ID: 320-19022-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

7Lab Sample ID: MB 320-111374/1-A

Matrix: Water
Analysis Batch: 112007

Client Sample ID: Method Blank

Prep Type: Total/NA

Prep Batch: 111374

MB MB
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00080 ug/L ~ 05/25/16 15:20 05/31/16 17:56 1
Perfluorooctanoic acid (PFOA) 0.0020 U 0.0025 0.00075 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00065 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00092 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00087 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorooctanesulfonic acid (PFOS) 0.0030 U 0.0040 0.0013 ug/L 05/25/16 15:20 05/31/16 17:56 1
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 127 25-150 05/25/16 15:20 05/31/16 17:56 1
13C4 PFOS 125 25-150 05/25/16 15:20 05/31/16 17:56 1
13C5 PFNA 121 25-150 05/25/16 15:20 05/31/16 17:56 1
13C4 PFOA 132 25-150 05/25/16 15:20 05/31/16 17:56 1
13C4-PFHpA 124 25-150 05/25/16 15:20 05/31/16 17:56 1
Lab Sample ID: LCS 320-111374/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 112007 Prep Batch: 111374

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0361 ug/L o 90 60-140
Perfluorooctanoic acid (PFOA) 0.0400 0.0339 ug/L 85 60-140
Perfluorononanoic acid (PFNA) 0.0400 0.0348 ug/L 87 60-140
Perfluorobutanesulfonic acid 0.0354 0.0308 ug/L 87  50-150
(PFBS)
Perfluorohexanesulfonic acid 0.0364 0.0308 M ug/L 85  60-140
(PFHxS)
Perfluorooctanesulfonic acid 0.0371 0.0385 M ug/L 104 60-140
(PFOS)

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
1802 PFHxS 114 25-150
13C4 PFOS 111 25-150
13C5 PFNA 110 25-150
13C4 PFOA 113 25-150
13C4-PFHpA 111 25-150
Lab Sample ID: LCSD 320-111374/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 112007 Prep Batch: 111374

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0343 ug/L a 86  60-140 5 30
Perfluorooctanoic acid (PFOA) 0.0400 0.0341 ug/L 85 60 -140 1 30
Perfluorononanoic acid (PFNA) 0.0400 0.0334 ug/L 84 60 - 140 4 30
Perfluorobutanesulfonic acid 0.0354 0.0305 ug/L 86 50-150 1 30
(PFBS)
Perfluorohexanesulfonic acid 0.0364 0.0310 M ug/L 85  60-140 1 30
(PFHxS)
Perfluorooctanesulfonic acid 0.0371 0.0420 M ug/L 113 60-140 9 30
(PFOS)
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QC Sample Results

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits

1802 PFHxS 118 25.150

13C4 PFOS 114 25.150

13C5 PFNA 112 25.150

13C4 PFOA 115 25.150

13C4-PFHpA 114 25.150

TestAmerica Sacramento

Page 14 of 23 6/2/2016



QC Association Summary

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

TestAmerica Job ID: 320-19022-1

LCMS
Prep Batch: 111374
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-1 - DL OF-STORLAG-PT-0516 Total/NA Water 3535
320-19022-1 OF-STORLAG-PT-0516 Total/NA Water 3535
320-19022-2 OF-TRMLAG-PT-0516 Total/NA Water 3535
320-19022-2 - DL OF-TRMLAG-PT-0516 Total/NA Water 3535
320-19022-3 OF-POLLAG-PT-0516 Total/NA Water 3535
320-19022-3 - DL OF-POLLAG-PT-0516 Total/NA Water 3535
320-19022-4 OF-CLTANK-PT-0516 Total/NA Water 3535
320-19022-4 - DL OF-CLTANK-PT-0516 Total/NA Water 3535
320-19022-5 OF-BACKWASH-PT-0516 Total/NA Water 3535
320-19022-5 - DL OF-BACKWASH-PT-0516 Total/NA Water 3535
320-19022-6 - DL OF-FILTER-PT-0516 Total/NA Water 3535
320-19022-6 OF-FILTER-PT-0516 Total/NA Water 3535
320-19022-7 OF-INF01-PT-0615 Total/NA Water 3535
320-19022-7 - DL OF-INF01-PT-0615 Total/NA Water 3535
320-19022-8 OF-PROCESS BLANK-PT-0516 Total/NA Water 3535
LCS 320-111374/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-111374/3-A Lab Control Sample Dup Total/NA Water 3535
MB 320-111374/1-A Method Blank Total/NA Water 3535
Analysis Batch: 111859
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-1 OF-STORLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-2 OF-TRMLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-3 OF-POLLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-4 OF-CLTANK-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-5 OF-BACKWASH-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-6 OF-FILTER-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-7 OF-INF01-PT-0615 Total/NA Water WS-LC-0025 111374
320-19022-8 OF-PROCESS BLANK-PT-0516 Total/NA Water WS-LC-0025 111374
Analysis Batch: 112007
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-2 - DL OF-TRMLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-3 - DL OF-POLLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-4 - DL OF-CLTANK-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-5 - DL OF-BACKWASH-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-6 - DL OF-FILTER-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-7 - DL OF-INF01-PT-0615 Total/NA Water WS-LC-0025 111374
LCS 320-111374/2-A Lab Control Sample Total/NA Water WS-LC-0025 111374
LCSD 320-111374/3-A Lab Control Sample Dup Total/NA Water WS-LC-0025 111374
MB 320-111374/1-A Method Blank Total/NA Water WS-LC-0025 111374
Analysis Batch: 112205
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
OF-STORLAG-PT-0516 Total/NA Water WS-LC-0025 111374

320-19022-1 - DL
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Lab Chronicle

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516

Date Collected: 05/19/16 13:35

Lab Sample ID: 320-19022-1
Matrix: Water

Date Received: 05/20/16 09:40

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 485.8 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 4858 mL 1.00 mL 111859 05/29/16 02:25 JRB TAL SAC
Total/NA Prep 3535 DL 485.8 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 4858 mL 1.00 mL 112205 06/02/16 10:16 JRB TAL SAC
Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 481.7 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1  481.7mL 1.00 mL 111859 05/29/16 02:47 JRB TAL SAC
Total/NA Prep 3535 DL 481.7 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 481.7mL 1.00 mL 112007 05/31/16 23:15 JRB TAL SAC
Client Sample ID: OF-POLLAG-PT-0516 Lab Sample ID: 320-19022-3
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 491 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 491 mL 1.00 mL 111859 05/29/16 03:08 JRB TAL SAC
Total/NA Prep 3535 DL 491 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 491 mL 1.00 mL 112007 05/31/16 23:37 JRB TAL SAC
Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 499 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 499 mL 1.00 mL 111859 05/29/16 03:29 JRB TAL SAC
Total/NA Prep 3535 DL 499 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 499 mL 1.00 mL 112007 05/31/16 23:58 JRB TAL SAC
Client Sample ID: OF-BACKWASH-PT-0516 Lab Sample ID: 320-19022-5
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 460.8 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1  460.8 mL 1.00 mL 111859 05/29/16 03:51 JRB TAL SAC
Total/NA Prep 3535 DL 460.8 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Lab Chronicle

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-BACKWASH-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-5
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab

Total/NA Analysis ~ WS-LC-0025 DL 10 460.8 mL 1.00 mL 112007 06/01/16 00:19 JRB TAL SAC
Client Sample ID: OF-FILTER-PT-0516 Lab Sample ID: 320-19022-6
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
B Batch Batch Dil Initial Final Batch Prepared

Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab

Total/NA Prep 3535 509.4 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC

Total/NA Analysis  WS-LC-0025 1  509.4 mL 1.00 mL 111859 05/29/16 04:12 JRB TAL SAC

Total/NA Prep 3535 DL 509.4 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC

Total/NA Analysis ~ WS-LC-0025 DL 10  509.4 mL 1.00 mL 112007 06/01/16 00:41 JRB TAL SAC
Client Sample ID: OF-INF01-PT-0615 Lab Sample ID: 320-19022-7
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
B Batch Batch Dil Initial Final Batch Prepared

Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab

Total/NA Prep 3535 483.6 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC

Total/NA Analysis  WS-LC-0025 1 483.6mL 1.00 mL 111859 05/29/16 04:33 JRB TAL SAC

Total/NA Prep 3535 DL 483.6 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC

Total/NA Analysis ~ WS-LC-0025 DL 10 483.6mL 1.00 mL 112007 06/01/16 01:02 JRB TAL SAC
Client Sample ID: OF-PROCESS BLANK-PT-0516 Lab Sample ID: 320-19022-8
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40

Batch Batch Dil Initial Final Batch Prepared

Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab

Total/NA Prep 3535 525 mL 1.00 mL 111374 05/25/16 15:20 JER TAL SAC

Total/NA Analysis  WS-LC-0025 1 525 mL 1.00 mL 111859 05/29/16 05:58 JRB TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Certification Summary
Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Laboratory: TestAmerica Sacramento

The certifications listed below are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2928-01 01-31-17
Oregon NELAP 10 4040 01-29-17

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

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2907.01 10-31-17
Oregon NELAP 10 4025 01-09-17

TestAmerica Sacramento
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Method Summary

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1

Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Method Method Description

Protocol Laboratory

WS-LC-0025 Perfluorinated Hydrocarbons

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

Laboratory References:
TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Sample Summary

TestAmerica Job ID: 320-19022-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-19022-1 OF-STORLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-2 OF-TRMLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-3 OF-POLLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-4 OF-CLTANK-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-5 OF-BACKWASH-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-6 OF-FILTER-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-7 OF-INF01-PT-0615 Water 05/19/16 13:35 05/20/16 09:40
320-19022-8 OF-PROCESS BLANK-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
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Login Sample Receipt Checklist

Client: CH2M Hill Constructors, Inc. Job Number: 320-19022-1

Login Number: 19022 List Source: TestAmerica Sacramento
List Number: 1
Creator: Nelson, Kym D

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

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

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

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

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. False No time on COC, logged in per container labels.
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

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

TestAmerica Sacramento
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 320-19022-1
Job Description: NAS Oceana, VA - 9000 CTO-WEO1

For:
CH2M Hill Constructors, Inc.
1100 NE Circle Blvd
Corvallis, OR 97330

Attention: Tiffany Hill

Laura Turpen, Project Manager |
880 Riverside Parkway, West Sacramento, CA, 95605
(916)374-4414
laura.turpen@testamericainc.com
06/02/2016

Approved for release.
Laura Turpen

Project Manager |
6/2/2016 3:05 PM

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

The Lab Certification ID# is 4025.

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

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

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Qualifiers

LCMS

Qualifier Qualifier Description

M Manual integrated compound.

D The reported value is from a dilution.

Q One or more quality control criteria failed.

u Undetected at the Limit of Detection.

Glossary

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

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

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

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
Page 4 of 649 06/02/2016



CASE NARRATIVE
Client: CH2M Hill Constructors, Inc.
Project: NAS Oceana, VA - 9000 CTO-WEO01

Report Number: 320-19022-1

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

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

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

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

The sample(s) that contain constituents flagged with U are undetected. The result associated with this flag is the limit of detection (LOD).
Calculations are performed before rounding to avoid round-off errors in calculated results.

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

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

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

RECEIPT
The samples were received on 05/20/2016; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 5.6 C.

PFC

Samples OF-STORLAG-PT-0516 (320-19022-1), OF-TRMLAG-PT-0516 (320-19022-2), OF-POLLAG-PT-0516 (320-19022-3),
OF-CLTANK-PT-0516 (320-19022-4), OF-BACKWASH-PT-0516 (320-19022-5), OF-FILTER-PT-0516 (320-19022-6), OF-INF01-PT-0615
(320-19022-7) and OF-PROCESS BLANK-PT-0516 (320-19022-8) were analyzed for PFC in accordance with PFC. The samples were
prepared on 05/25/2016 and analyzed on 05/29/2016, 05/31/2016, 06/01/2016 and 06/02/2016.

Samples OF-STORLAG-PT-0516 (320-19022-1)[5X], OF-TRMLAG-PT-0516 (320-19022-2)[5X], OF-POLLAG-PT-0516 (320-19022-3)
[6X], OF-CLTANK-PT-0516 (320-19022-4)[5X], OF-BACKWASH-PT-0516 (320-19022-5)[10X], OF-FILTER-PT-0516 (320-19022-6)[10X]
and OF-INF01-PT-0615 (320-19022-7)[10X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method recommended limit:
OF-INF01-PT-0615 (320-19022-7). Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1,
which is achieved for all IDA in the sample.

The level 1 standard from the ICAL is used to evaluate the tune criteria. The instrument mass windows are set at +/- 0.5 amu, so
detection of the analyte serves as verification that the assigned mass is within +/- 0.5 amu of the true value, which meets the DOD tune
criterion. (ICV 320-112007/12)

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 320-111374

The following samples were received in laboratory with a pH of 12. Samples were adjusted to a pH of 7 with Acetic Acid prior to
extraction.

Page 5 of 649 06/02/2016



OF-STORLAG-PT-0516 (320-19022-1), OF-TRMLAG-PT-0516 (320-19022-2), OF-POLLAG-PT-0516 (320-19022-3),
OF-CLTANK-PT-0516 (320-19022-4), OF-BACKWASH-PT-0516 (320-19022-5), OF-FILTER-PT-0516 (320-19022-6), OF-INFO1-PT-0615
(320-19022-7) and OF-PROCESS BLANK-PT-0516 (320-19022-8)

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

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

Lab Sample ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.089 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 062 M 0.0026 0.00077 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.021 0.0026 0.00067 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.056 0.0026 0.00094 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.55 M 0.0026 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 1.8 DM 0.021 0.0066 ug/L 5 WS-LC-0025 Total/NA

. DL

Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.078 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.011 0.0026 0.00068 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.057 0.0026 0.00095 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.60 M 0.0026 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 13 DM 0.013 0.0039 ug/L 5 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.021 0.0066 ug/L 5 WS-LC-0025 Total/NA

DL

Client Sample ID: OF-POLLAG-PT-0516 Lab Sample ID: 320-19022-3
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.092 0.0025 0.00082 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 0.75 M 0.0025 0.00076 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00067 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.060 0.0025 0.00093 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.57 M 0.0025 0.00089 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.020 0.0065 ug/L 5 WS-LC-0025 Total/NA

DL

Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.087 0.0025 0.00080 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 0.71 M 0.0025 0.00075 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00066 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.061 0.0025 0.00092 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 0.57 M 0.0025 0.00087 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 20 DM 0.020 0.0064 ug/L 5 WS-LC-0025 Total/NA

DL

Client Sample ID: OF-BACKWASH-PT-0516 Lab Sample ID: 320-19022-5
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.093 0.0027 0.00087 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0056 0.0027 0.00071 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.15 0.0027 0.0010 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 38 DM 0.027 0.0081 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 12 DM 0.027 0.0094 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 16 DM 0.043 0.014 ug/L 10 WS-LC-0025 Total/NA
DL

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

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

Lab Sample ID: 320-19022-6

Client Sample ID: OF-FILTER-PT-0516

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.11 0.0025 0.00079 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0050 0.0025 0.00064 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.094 0.0025 0.00090 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 40 DM 0.025 0.0073 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 11 DM 0.025 0.0085 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 15 DM 0.039 0.013 ug/L 10 WS-LC-0025 Total/NA

DL

Client Sample ID: OF-INF01-PT-0615 Lab Sample ID: 320-19022-7
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.13 0.0026 0.00083 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.0064 0.0026 0.00068 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.15 0.0026 0.00095 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 59 DM 0.026 0.0077 ug/L 10 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 1.3 DM 0.026 0.0090 ug/L 10 WS-LC-0025 Total/NA
-DL
Perfluorooctanesulfonic acid (PFOS) - 23 DM 0.041 0.013 ug/L 10 WS-LC-0025 Total/NA
DL

Client Sample ID: OF-PROCESS BLANK-PT-0516

Lab Sample ID: 320-19022-8

[ No Detections.

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

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516
Date Collected: 05/19/16 13:35

Lab Sample ID: 320-19022-1
Matrix: Water

Date Received: 05/20/16 09:40

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.089 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 02:25 1
Perfluorooctanoic acid (PFOA) 0.62 M 0.0026 0.00077 ug/L 05/25/16 15:20 05/29/16 02:25 1
Perfluorononanoic acid (PFNA) 0.021 0.0026 0.00067 ug/L 05/25/16 15:20 05/29/16 02:25 1
Perfluorobutanesulfonic acid 0.056 0.0026 0.00094 ug/L 05/25/16 15:20 05/29/16 02:25 1
(PFBS)
Perfluorohexanesulfonic acid 055 M 0.0026 0.00090 ug/L 05/25/16 15:20 05/29/16 02:25 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 89 25-150 05/25/16 15:20 05/29/16 02:25 1
13C5 PFNA 69 25-150 05/25/16 15:20 05/29/16 02:25 1
13C4 PFOA 80 25-150 05/25/16 15:20 05/29/16 02:25 1
13C4-PFHpA 83 25-150 05/25/16 15:20 05/29/16 02:25 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 1.8 DM 0.021 0.0066 ug/L ~ 05/25/16 15:20 06/02/16 10:16 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 101 25-150 05/25/16 15:20 06/02/16 10:16 5
Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.078 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 02:47 1
Perfluorononanoic acid (PFNA) 0.011 0.0026 0.00068 ug/L 05/25/16 15:20 05/29/16 02:47 1
Perfluorobutanesulfonic acid 0.057 0.0026 0.00095 ug/L 05/25/16 15:20 05/29/16 02:47 1
(PFBS)
Perfluorohexanesulfonic acid 0.60 M 0.0026 0.00090 ug/L 05/25/16 15:20 05/29/16 02:47 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 88 25-150 05/25/16 15:20 05/29/16 02:47 1
13C5 PFNA 54 25-150 05/25/16 15:20 05/29/16 02:47 1
13C4-PFHpA 77 25-150 05/25/16 15:20 05/29/16 02:47 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 1.3 DM 0.013 0.0039 ug/L ~ 05/25/16 15:20 05/31/16 23:15 5
Perfluorooctanesulfonic acid 19 DM 0.021 0.0066 ug/L 05/25/16 15:20 05/31/16 23:15 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 102 25.150 05/25/16 15:20 05/31/16 23:15 5
13C4 PFOA 84 25.150 05/25/16 15:20 05/31/16 23:15 5
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Client: CH2M Hill Constructors, Inc.

Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Client Sample Results

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-POLLAG-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-3
Matrix: Water

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.092 0.0025 0.00082 ug/L ~ 05/25/16 15:20 05/29/16 03:08 1
Perfluorooctanoic acid (PFOA) 0.75 M 0.0025 0.00076 ug/L 05/25/16 15:20 05/29/16 03:08 1
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00067 ug/L 05/25/16 15:20 05/29/16 03:08 1
Perfluorobutanesulfonic acid 0.060 0.0025 0.00093 ug/L 05/25/16 15:20 05/29/16 03:08 1
PFBS
f’erﬂulrohexanesulfcnic acid 057 M 0.0025 0.00089 ug/L 05/25/16 15:20 05/29/16 03:08 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 89 25.150 05/25/16 15:20 05/29/16 03:08 1
13C5 PFNA 66 25.150 05/25/16 15:20 05/29/16 03:08 1
13C4 PFOA 73 25.150 05/25/16 15:20 05/29/16 03:08 1
13C4-PFHpA 77 25-150 05/25/16 15:20 05/29/16 03:08 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 19 DM 0.020 0.0065 ug/L ~ 05/25/16 15:20 05/31/16 23:37 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 101 25.150 05/25/16 15:20 05/31/16 23:37 5
Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.087 0.0025 0.00080 ug/L ~ 05/25/16 15:20 05/29/16 03:29 1
Perfluorooctanoic acid (PFOA) 071 M 0.0025 0.00075 ug/L 05/25/16 15:20 05/29/16 03:29 1
Perfluorononanoic acid (PFNA) 0.019 0.0025 0.00066 ug/L 05/25/16 15:20 05/29/16 03:29 1
Perfluorobutanesulfonic acid 0.061 0.0025 0.00092 ug/L 05/25/16 15:20 05/29/16 03:29 1
PFBS
E’erﬂulrohexanesulfcnic acid 0.57 M 0.0025 0.00087 ug/L 05/25/16 15:20 05/29/16 03:29 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 70 25-150 05/25/16 15:20 05/29/16 03:29 1
13C5 PFNA 40 25-150 05/25/16 15:20 05/29/16 03:29 1
13C4 PFOA 48 25-150 05/25/16 15:20 05/29/16 03:29 1
13C4-PFHpA 52 25-150 05/25/16 15:20 05/29/16 03:29 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 20 DM 0.020 0.0064 ug/L ~ 05/25/16 15:20 05/31/16 23:58 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOS 72 25.150 05/25/16 15:20 05/31/16 23:58 5
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Client Sample Results
Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Client Sample ID: OF-BACKWASH-PT-0516
Date Collected: 05/19/16 13:35

TestAmerica Job ID: 320-19022-1

Lab Sample ID: 320-19022-5
Matrix: Water

Date Received: 05/20/16 09:40

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.093 0.0027 0.00087 ug/L 05/25/16 15:20 05/29/16 03:51 1
Perfluorononanoic acid (PFNA) 0.0056 0.0027 0.00071 ug/L 05/25/16 15:20 05/29/16 03:51 1
Perfluorobutanesulfonic acid 0.15 0.0027 0.0010 ug/L 05/25/16 15:20 05/29/16 03:51 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 40 25-150 05/25/16 15:20 05/29/16 03:51 1
13C5 PFNA 35 25-150 05/25/16 15:20 05/29/16 03:51 1
13C4-PFHpA 44 25-150 05/25/16 15:20 05/29/16 03:51 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 38 DM 0.027 0.0081 ug/L ~ 05/25/16 15:20 06/01/16 00:19 10
Perfluorohexanesulfonic acid 1.2 DM 0.027 0.0094 ug/L 05/25/16 15:20 06/01/16 00:19 10
(PFHxS)
Perfluorooctanesulfonic acid 16 DM 0.043 0.014 ug/L 05/25/16 15:20 06/01/16 00:19 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 109 25-150 05/25/16 15:20 06/01/16 00:19 10
13C4 PFOS 109 25-150 05/25/16 15:20 06/01/16 00:19 10
13C4 PFOA 96 25-150 05/25/16 15:20 06/01/16 00:19 10
Client Sample ID: OF-FILTER-PT-0516 Lab Sample ID: 320-19022-6
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.11 0.0025 0.00079 ug/L 05/25/16 15:20 05/29/16 04:12 1
Perfluorononanoic acid (PFNA) 0.0050 0.0025 0.00064 ug/L 05/25/16 15:20 05/29/16 04:12 1
Perfluorobutanesulfonic acid 0.094 0.0025 0.00090 ug/L 05/25/16 15:20 05/29/16 04:12 1
(PFBS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 77 25-150 05/25/16 15:20 05/29/16 04:12 1
13C5 PFNA 55 25-150 05/25/16 15:20 05/29/16 04:12 1
13C4-PFHpA 79 25-150 05/25/16 15:20 05/29/16 04:12 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 40 DM 0.025 0.0073 ug/L ~ 05/25/16 15:20 06/01/16 00:41 10
Perfluorohexanesulfonic acid 11 DM 0.025 0.0085 ug/L 05/25/16 15:20 06/01/16 00:41 10
(PFHxS)
Perfluorooctanesulfonic acid 1.5 DM 0.039 0.013 ug/L 05/25/16 15:20 06/01/16 00:41 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 107 25-150 05/25/16 15:20 06/01/16 00:41 10
13C4 PFOS 117 25-150 05/25/16 15:20 06/01/16 00:41 10
13C4 PFOA 87 25-150 05/25/16 15:20 06/01/16 00:41 10
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Client Sample Results

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Client Sample ID: OF-INF01-PT-0615 Lab Sample ID: 320-19022-7
Date Collected: 05/19/16 13:35 Matrix: Water

Date Received: 05/20/16 09:40

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.13 0.0026 0.00083 ug/L ~ 05/25/16 15:20 05/29/16 04:33 1
Perfluorononanoic acid (PFNA) 0.0064 0.0026 0.00068 ug/L 05/25/16 15:20 05/29/16 04:33 1
Perfluorobutanesulfonic acid 0.15 0.0026 0.00095 ug/L 05/25/16 15:20 05/29/16 04:33 1
(PFBS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 27 25.150 05/25/16 15:20 05/29/16 04:33 1
13C5 PFNA 23 Q 25-150 05/25/16 15:20 05/29/16 04:33 1
13C4-PFHpA 29 25.150 05/25/16 15:20 05/29/16 04:33 1

7Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 59 DM 0.026 0.0077 ug/L ~ 05/25/16 15:20 06/01/16 01:02 10
Perfluorohexanesulfonic acid 1.3 DM 0.026 0.0090 ug/L 05/25/16 15:20 06/01/16 01:02 10
(PFHxS)
Perfluorooctanesulfonic acid 23 DM 0.041 0.013 ug/L 05/25/16 15:20 06/01/16 01:02 10
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 105 25-150 05/25/16 15:20 06/01/16 01:02 10
13C4 PFOS 89 25-150 05/25/16 15:20 06/01/16 01:02 10
13C4 PFOA 75 25-150 05/25/16 15:20 06/01/16 01:02 10
Client Sample ID: OF-PROCESS BLANK-PT-0516 Lab Sample ID: 320-19022-8
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0019 U 0.0024 0.00076 ug/L ~ 05/25/16 15:20 05/29/16 05:58 1
Perfluorooctanoic acid (PFOA) 0.0019 U 0.0024 0.00071 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorononanoic acid (PFNA) 0.0019 UM 0.0024 0.00062 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorobutanesulfonic acid (PFBS) 0.0019 U 0.0024 0.00087 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorohexanesulfonic acid (PFHxS) 0.0019 U 0.0024 0.00083 ug/L 05/25/16 15:20 05/29/16 05:58 1
Perfluorooctanesulfonic acid (PFOS) 0.0029 UM 0.0038 0.0012 ug/L 05/25/16 15:20 05/29/16 05:58 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 129 25-150 05/25/16 15:20 05/29/16 05:58 1
13C4 PFOS 127 25-150 05/25/16 15:20 05/29/16 05:58 1
13C5 PFNA 105 25-150 05/25/16 15:20 05/29/16 05:58 1
13C4 PFOA 123 25-150 05/25/16 15:20 05/29/16 05:58 1
13C4-PFHpA 121 25-150 05/25/16 15:20 05/29/16 05:58 1
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Default Detection Limits

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 0.0025 0.00092 ug/L WS-LC-0025
Perfluoroheptanoic acid (PFHpA) 0.0025 0.00080 ug/L WS-LC-0025
Perfluorohexanesulfonic acid (PFHxS) 0.0025 0.00087 ug/L WS-LC-0025
Perfluorononanoic acid (PFNA) 0.0025 0.00065 ug/L WS-LC-0025
Perfluorooctanesulfonic acid (PFOS) 0.0040 0.0013 ug/L WS-LC-0025
Perfluorooctanoic acid (PFOA) 0.0025 0.00075 ug/L WS-LC-0025
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Isotope Dilution Summary

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Matrix: Water

Prep Type: Total/NA

8302 PFHx 3C4 PFO! 3C5PFN/ 3C4 PFO/ 3C4-PFHp

Percent Isotope Dilution Recovery (Acceptance Limits)

Surrogate Legend

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

Page 14 of 649

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150)
320-19022-1 OF-STORLAG-PT-0516 89 69 80 83
320-19022-1 - DL OF-STORLAG-PT-0516 101

320-19022-2 OF-TRMLAG-PT-0516 88 54 77
320-19022-2 - DL OF-TRMLAG-PT-0516 102 84
320-19022-3 OF-POLLAG-PT-0516 89 66 73 77
320-19022-3 - DL OF-POLLAG-PT-0516 101

320-19022-4 OF-CLTANK-PT-0516 70 40 48 52
320-19022-4 - DL OF-CLTANK-PT-0516 72

320-19022-5 OF-BACKWASH-PT-0516 40 35 44
320-19022-5 - DL OF-BACKWASH-PT-0516 109 109 96
320-19022-6 OF-FILTER-PT-0516 77 55 79
320-19022-6 - DL OF-FILTER-PT-0516 107 117 87
320-19022-7 OF-INF01-PT-0615 27 23Q 29
320-19022-7 - DL OF-INF01-PT-0615 105 89 75
320-19022-8 OF-PROCESS BLANK-PT-0516 129 127 105 123 121
LCS 320-111374/2-A Lab Control Sample 114 111 110 113 111
LCSD 320-111374/3-A Lab Control Sample Dup 118 114 112 115 114
MB 320-111374/1-A Method Blank 127 125 121 132 124
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

QC Sample Results

TestAmerica Job ID: 320-19022-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Matrix: Water
Analysis Batch: 112007

7Lab Sample ID: MB 320-111374/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 111374

MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00080 ug/L ~ 05/25/16 15:20 05/31/16 17:56 1
Perfluorooctanoic acid (PFOA) 0.0020 U 0.0025 0.00075 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00065 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00092 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00087 ug/L 05/25/16 15:20 05/31/16 17:56 1
Perfluorooctanesulfonic acid (PFOS) 0.0030 U 0.0040 0.0013 ug/L 05/25/16 15:20 05/31/16 17:56 1
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 127 25-150 05/25/16 15:20 05/31/16 17:56 1
13C4 PFOS 125 25_150 05/25/16 15:20 05/31/16 17:56 1
13C5 PFNA 121 25_150 05/25/16 15:20 05/31/16 17:56 1
13C4 PFOA 132 25-150 05/25/16 15:20 05/31/16 17:56 1
13C4-PFHpA 124 25-150 05/25/16 15:20 05/31/16 17:56 1
Lab Sample ID: LCS 320-111374/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 112007 Prep Batch: 111374

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0361 ug/L B 90 60 -140
Perfluorooctanoic acid (PFOA) 0.0400 0.0339 ug/L 85 60 -140
Perfluorononanoic acid (PFNA) 0.0400 0.0348 ug/L 87 60 -140
Perfluorobutanesulfonic acid 0.0354 0.0308 ug/L 87  50-150
(PFBS)
Perfluorohexanesulfonic acid 0.0364 0.0308 M ug/L 85  60-140
(PFHxS)
Perfluorooctanesulfonic acid 0.0371 0.0385 M ug/L 104  60-140
(PFOS)

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
1802 PFHxS 114 25-150
13C4 PFOS 111 25-150
13C5 PFNA 110 25-150
13C4 PFOA 113 25-150
13C4-PFHpA 111 25-150
Lab Sample ID: LCSD 320-111374/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 112007 Prep Batch: 111374

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0343 ug/L B 86 60 -140 5 30
Perfluorooctanoic acid (PFOA) 0.0400 0.0341 ug/L 85 60 -140 1 30
Perfluorononanoic acid (PFNA) 0.0400 0.0334 ug/L 84 60 -140 4 30
Perfluorobutanesulfonic acid 0.0354 0.0305 ug/L 86  50-150 1 30
(PFBS)
Perfluorohexanesulfonic acid 0.0364 0.0310 M ug/L 85  60-140 1 30
(PFHxXS)
Perfluorooctanesulfonic acid 0.0371 0.0420 M ug/L 113 60-140 9 30
(PFOS)
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QC Sample Results

Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1
Project/Site: NAS Oceana, VA - 9000 CTO-WEO01
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits

1802 PFHxS 118 25150

13C4 PFOS 114 25.150

13C5 PFNA 112 25.150

13C4 PFOA 115 25.150

13C4-PFHpA 114 25.150

TestAmerica Sacramento
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QC Association Summary

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

LCMS
Prep Batch: 111374
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-1 - DL OF-STORLAG-PT-0516 Total/NA Water 3535
320-19022-1 OF-STORLAG-PT-0516 Total/NA Water 3535
320-19022-2 - DL OF-TRMLAG-PT-0516 Total/NA Water 3535
320-19022-2 OF-TRMLAG-PT-0516 Total/NA Water 3535
320-19022-3 - DL OF-POLLAG-PT-0516 Total/NA Water 3535
320-19022-3 OF-POLLAG-PT-0516 Total/NA Water 3535
320-19022-4 OF-CLTANK-PT-0516 Total/NA Water 3535
320-19022-4 - DL OF-CLTANK-PT-0516 Total/NA Water 3535
320-19022-5 OF-BACKWASH-PT-0516 Total/NA Water 3535
320-19022-5 - DL OF-BACKWASH-PT-0516 Total/NA Water 3535
320-19022-6 - DL OF-FILTER-PT-0516 Total/NA Water 3535
320-19022-6 OF-FILTER-PT-0516 Total/NA Water 3535
320-19022-7 OF-INF01-PT-0615 Total/NA Water 3535
320-19022-7 - DL OF-INF01-PT-0615 Total/NA Water 3535
320-19022-8 OF-PROCESS BLANK-PT-0516 Total/NA Water 3535
LCS 320-111374/2-A Lab Control Sample Total/NA Water 3535
LCSD 320-111374/3-A Lab Control Sample Dup Total/NA Water 3535
MB 320-111374/1-A Method Blank Total/NA Water 3535
Analysis Batch: 111859
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-1 OF-STORLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-2 OF-TRMLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-3 OF-POLLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-4 OF-CLTANK-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-5 OF-BACKWASH-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-6 OF-FILTER-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-7 OF-INF01-PT-0615 Total/NA Water WS-LC-0025 111374
320-19022-8 OF-PROCESS BLANK-PT-0516 Total/NA Water WS-LC-0025 111374
Analysis Batch: 112007
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-19022-2 - DL OF-TRMLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-3 - DL OF-POLLAG-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-4 - DL OF-CLTANK-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-5 - DL OF-BACKWASH-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-6 - DL OF-FILTER-PT-0516 Total/NA Water WS-LC-0025 111374
320-19022-7 - DL OF-INF01-PT-0615 Total/NA Water WS-LC-0025 111374
LCS 320-111374/2-A Lab Control Sample Total/NA Water WS-LC-0025 111374
LCSD 320-111374/3-A Lab Control Sample Dup Total/NA Water WS-LC-0025 111374
MB 320-111374/1-A Method Blank Total/NA Water WS-LC-0025 111374
Analysis Batch: 112205
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
OF-STORLAG-PT-0516 Total/NA Water WS-LC-0025 111374

320-19022-1 - DL
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Lab Chronicle

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-STORLAG-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 1 111859 05/29/16 02:25 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 112205 06/02/16 10:16 JRB TAL SAC
Client Sample ID: OF-TRMLAG-PT-0516 Lab Sample ID: 320-19022-2
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 111859 05/29/16 02:47 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 DL 5 112007 05/31/16 23:15 JRB TAL SAC
Client Sample ID: OF-POLLAG-PT-0516 Lab Sample ID: 320-19022-3
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 111859 05/29/16 03:08 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 DL 5 112007 05/31/16 23:37 JRB TAL SAC
Client Sample ID: OF-CLTANK-PT-0516 Lab Sample ID: 320-19022-4
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 1 111859 05/29/16 03:29 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 112007 05/31/16 23:58 JRB TAL SAC
Client Sample ID: OF-BACKWASH-PT-0516 Lab Sample ID: 320-19022-5
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 111859 05/29/16 03:51 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Lab Chronicle

TestAmerica Job ID: 320-19022-1

Client Sample ID: OF-BACKWASH-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-5

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis  WS-LC-0025 DL 10 112007 06/01/16 00:19 JRB TAL SAC
Client Sample ID: OF-FILTER-PT-0516 Lab Sample ID: 320-19022-6
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 1 111859 05/29/16 04:12 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 DL 10 112007 06/01/16 00:41 JRB TAL SAC
Client Sample ID: OF-INF01-PT-0615 Lab Sample ID: 320-19022-7
Date Collected: 05/19/16 13:35 Matrix: Water
Date Received: 05/20/16 09:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 1 111859 05/29/16 04:33 JRB TAL SAC
Total/NA Prep 3535 DL 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis  WS-LC-0025 DL 10 112007 06/01/16 01:02 JRB TAL SAC

Client Sample ID: OF-PROCESS BLANK-PT-0516

Date Collected: 05/19/16 13:35
Date Received: 05/20/16 09:40

Lab Sample ID: 320-19022-8

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 111374 05/25/16 15:20 JER TAL SAC
Total/NA Analysis ~ WS-LC-0025 1 111859 05/29/16 05:58 JRB TAL SAC

Laboratory References:

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

Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

TestAmerica Job ID: 320-19022-1

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

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2928-01 01-31-17
Oregon NELAP 10 4040 01-29-17
Laboratory: TestAmerica Denver
The certifications listed below are applicable to this report.
Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2907.01 10-31-17
Oregon NELAP 10 4025 01-09-17
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Method Summary
Client: CH2M Hill Constructors, Inc. TestAmerica Job ID: 320-19022-1

Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

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

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

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

TestAmerica Sacramento
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Client: CH2M Hill Constructors, Inc.
Project/Site: NAS Oceana, VA - 9000 CTO-WEO1

Sample Summary

TestAmerica Job ID: 320-19022-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-19022-1 OF-STORLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-2 OF-TRMLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-3 OF-POLLAG-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-4 OF-CLTANK-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-5 OF-BACKWASH-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-6 OF-FILTER-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
320-19022-7 OF-INF01-PT-0615 Water 05/19/16 13:35 05/20/16 09:40
320-19022-8 OF-PROCESS BLANK-PT-0516 Water 05/19/16 13:35 05/20/16 09:40
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Lab Name:

TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-19022-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID:

ICV 320-111859/13

Client Sample ID:

111859

Date Analyzed: 05/28/16 20:24 Lab File ID: 28MAY2016A6A 014.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
13C2 PFDA 12.38 | Incomplete Integration | barnettj [ 05/29/16 15:17
Lab Sample ID: 320-19022-1 Client Sample ID: OF-STORLAG-PT-0516
Date Analyzed: 05/29/16 02:25 Lab File ID: 28MAY2016A6A 031.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.50 | Isomers barnettj 05/31/16 14:21
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.59 | Isomers barnettj 05/31/16 14:21
Lab Sample ID: 320-19022-2 Client Sample ID: OF-TRMLAG-PT-0516
Date Analyzed: 05/29/16 02:47 Lab File ID: 28MAY2016A6A 032.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.50 | Isomers barnett] 05/31/16 14:26
(PFHxS)
Lab Sample ID: 320-19022-3 Client Sample ID: OF-POLLAG-PT-0516
Date Analyzed: 05/29/16 03:08 Lab File ID: 28MAY2016A6A 033.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.50 | Isomers barnettj 05/31/16 14:27
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.58 | Isomers barnettj 05/31/16 14:27
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-19022-1

SDG No.:

Instrument ID: A6

Analysis Batch Number: 111859

Lab Sample ID: 320-19022-4

Client Sample ID: OF-CLTANK-PT-0516

Date Analyzed: 05/29/16 03:29 Lab File ID: 28MAY2016A6A 034.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.50 | Isomers barnett] 05/31/16 14:29
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.59 | Isomers barnettj 05/31/16 14:29
Lab Sample ID: 320-19022-8 Client Sample ID: OF-PROCESS BLANK-PT-0516
Date Analyzed: 05/29/16 05:58 Lab File ID: 28MAY2016A6A 041.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.53 | Isomers barnettj 05/31/16 14:35
(PFOS)
Perfluorononanoic acid (PFNA) 11.55 | Missed Peak barnettj 05/31/16 14:35
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-19022-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID: LCS 320-111374/2-A

Client Sample ID:

112007

Date Analyzed: 05/31/16 18:18 Lab File ID: 31MAY2016A6A 018.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.51 | Isomers barnett] 06/01/16 11:11
(PFHxS)
Perfluorooctanesulfonic acid 11.54 | Isomers barnett] 06/01/16 11:11
(PFOS)
Lab Sample ID: LCSD 320-111374/3-A Client Sample ID:
Date Analyzed: 05/31/16 18:39 Lab File ID: 31MAY2016A6A 019.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.52 | Isomers barnett] 06/01/16 11:12
(PFHxS)
Perfluorooctanesulfonic acid 11.56 | Isomers barnett] 06/01/16 11:12
(PFOS)
Lab Sample ID: 320-19022-2 DL Client Sample ID: OF-TRMLAG-PT-0516 DL
Date Analyzed: 05/31/16 23:15 Lab File ID: 31MAY2016A6A 032.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 10.60 | Isomers barnettj 06/01/16 14:49
Perfluorooctanesulfonic acid 11.55 | Isomers barnettj 06/01/16 14:49
(PFOS)
Lab Sample ID: 320-19022-3 DL Client Sample ID: OF-POLLAG-PT-0516 DL
Date Analyzed: 05/31/16 23:37 Lab File ID: 31MAY2016A6A 033.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.56 | Isomers barnettj 06/01/16 14:51
(PFOS)
WS-LC-0025
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-19022-1
SDG No.:
Instrument ID: A6 Analysis Batch Number: 112007
Lab Sample ID: 320-19022-4 DL Client Sample ID: OF-CLTANK-PT-0516 DL
Date Analyzed: 05/31/16 23:58 Lab File ID: 31MAY2016A6A 034.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.55 | Isomers barnett]j 06/01/16 14:51
(PFOS)
Lab Sample ID: 320-19022-5 DL Client Sample ID: OF-BACKWASH-PT-0516 DL
Date Analyzed: 06/01/16 00:19 Lab File ID: 31MAY2016A6A 035.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.51 | Isomers barnettj 06/01/16 14:56
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.59 | Isomers barnettj 06/01/16 14:56
Perfluorooctanesulfonic acid 11.54 | Isomers barnettj 06/01/16 14:56
(PFOS)
Lab Sample ID: 320-19022-6 DL Client Sample ID: OF-FILTER-PT-0516 DL
Date Analyzed: 06/01/16 00:41 Lab File ID: 31MAY2016A6A 036.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.51 | Isomers barnett] 06/01/16 14:59
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.60 | Isomers barnettj 06/01/16 14:59
Perfluorooctanesulfonic acid 11.56 | Isomers barnettj 06/01/16 14:59
(PFOS)
WS-LC-0025
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-19022-1
SDG No.:
Instrument ID: A6 Analysis Batch Number: 112007
Lab Sample ID: 320-19022-7 DL Client Sample ID: OF-INF01-PT-0615 DL
Date Analyzed: 06/01/16 01:02 Lab File ID: 31MAY2016A6A 037.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.51 | Isomers barnett]j 06/01/16 15:00
(PFHxS)
Perfluorooctanoic acid (PFOA) 10.60 | Isomers barnettj 06/01/16 15:00
Perfluorooctanesulfonic acid 11.56 | Isomers barnett] 06/01/16 15:00
(PFOS)
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-19022-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID: CCV 320-112205/54

Client Sample ID:

112205

Date Analyzed: 06/02/16 09:35 Lab File ID: 31MAY2016A6A 128.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Perfluorodecanoic acid (PFDA) 12.41 | Incomplete Integration | barnettj [ 06/02/16 10:20
Lab Sample ID: 320-19022-1 DL Client Sample ID: OF-STORLAG-PT-0516 DL
Date Analyzed: 06/02/16 10:16 Lab File ID: 31MAY2016A6A 130.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.56 | Isomers barnettj 06/02/16 11:32
(PFOS)
WS-LC-0025
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY

Job No.: 320-19022-1

SDG No.:

SUMMARY

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFCSU_00041 11/23/16|05/23/16 | Methanol, Lot Baker 10000 uL | LCM2PFHxXDA 00005 200 uL|13C2-PFHxDA 1 ug/mL
115935

LCM2PFTeDA 00005 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00005 200 uL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00006 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00009 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00006 200 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00006 200 uL |[13C2 PFDoA 1 ug/mL
LCMPFHxA 00008 200 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00006 200 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00005 200 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00010 200 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00007 200 uL|13C2 PFUnA 1 ug/mL
.LCM2PFHxDA 00005 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
.LCM2PFTeDA 00005 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM4PFHPA 00005 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpPA 50 ug/mL
.LCM5PFPEA 00006 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
.LCM8FOSA 00009 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
.LCMPFBA 00006 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
.LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDAO0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00006 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA(0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LCMPFHxS 00006 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
.LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00010 01/22/21 Wellington Laboratories, Lot MPFOAO01ll6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
.LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00007 10/31/19 Wellington Laboratories, Lot MPFUdJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC-L1_00019 09/08/16|04/18/16 | MeOH/H20, Lot 90285 5 mL | LCMPFCSU 00036 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00045 25 ul | Perfluorobutyric acid 0.5 ng/mL
Perfluorobutanesulfonic acid 0.442 ng/mL

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

Lab Name: TestAmerica Sacramento Job No.: 320-19022-1

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

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

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

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

(PFOS)
Perfluorooctane Sulfonamide 0.5 ng/mL
Perfluoropentanoic acid 0.5 ng/mL
Perfluorotetradecanoic acid 0.5 ng/mL
Perfluorotridecanoic acid 0.5 ng/mL
Perfluoroundecanoic acid 0.5 ng/mL
.LCMPFCSU 00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 ulL |13C2-PFHxDA 1 ug/mL

115935
LCM2PFTeDA 00004 200 uL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 uL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00005 200 ulL |13C5-PFPeA 1 ug/mL
LCMBFOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |[13C2 PFDoA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL |1802 PFHxS 0.946 ug/mL
LCMPENA 00005 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20| Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20| Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUJA 00006 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-19022-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFCSP_00045 09/08/16|04/18/16 | Methanol, Lot 090285 5 mL | LCPFCSP_00044 0.5 mL |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP 00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL |Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 uL | Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL |Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ulL |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00005 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 uL | Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ul |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 uL | Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 uL | Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 200 ulL |Perfluoroundecanoic acid 1 ug/mL
...LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
...LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
B (PFBS)
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-19022-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
..LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0l11l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L2_00020 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00036 250 ulL | 13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00045 50 ulL|Perfluorobutyric acid 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
Perfluorodecane Sulfonic acid 0.964 ng/mL
Perfluoroheptanoic acid 1 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
Perfluorohexanoic acid 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.946 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 1 ng/mL
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Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctandecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 0.956 ng/mL

(PFOS)
Perfluorooctane Sulfonamide 1 ng/mL
Perfluoropentanoic acid 1 ng/mL
Perfluorotetradecanoic acid 1 ng/mL
Perfluorotridecanoic acid 1 ng/mL
Perfluoroundecanoic acid 1 ng/mL
.LCMPFCSU_ 00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 uL |13C2-PFHxDA 1 ug/mL

115935

LCM2PFTeDA 00004 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |13C2 PFDoOA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00005 200 uL|13C5 PEFNA 1 ug/mL
LCMPFOA 00009 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMB8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPEFNAQO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO1l6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00045 09/08/16|04/18/16 | Methanol, Lot 090285 5 mL | LCPFCSP_ 00044 0.5 mL|Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

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

(PFHpA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
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Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
. .LCPFCSP 00044 09/08/16|03/08/16 |Methanol, Lot 090285 10000 ulL |LCPFBA 00003 200 uL |Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 ulL |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PEBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpPA)
LCPFHpSA 00001 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 ulL | Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ul |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00005 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ulL |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL | pPerfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 uL | Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDAO615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHPA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA(0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDAO707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
B (PFHxS)
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. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSAO0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
...LCPFUJA 00003 06/19/18 Wellington Laboratories, Lot PFUJAO0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L3_00017 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00036 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00045 250 ul | Perfluorobutyric acid 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)
Perfluorodecanoic acid 5 ng/mL
Perfluorododecanoic acid 5 ng/mL
Perfluorodecane Sulfonic acid 4.82 ng/mL
Perfluoroheptanoic acid 5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 4.76 ng/mL
Perfluorohexanoic acid 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.73 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctandecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.78 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 5 ng/mL
Perfluoropentanoic acid 5 ng/mL
Perfluorotetradecanoic acid 5 ng/mL
Perfluorotridecanoic acid 5 ng/mL
Perfluoroundecanoic acid 5 ng/mL
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.LCMPFCSU 00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 ulL |13C2-PFHxDA 1 ug/mL
115935

LCM2PFTeDA 00004 200 uL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 uL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCMBFOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |[13C2 PFDoA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL |1802 PFHxS 0.946 ug/mL
LCMPENA 00005 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20| Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20| Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUJA 00006 10/31/19| Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00045 09/08/16|04/18/16 |Methanol, Lot 090285 5 mL | LCPFCSP_00044 0.5 mL|Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

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

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

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

(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
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Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
..LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL|LCPFBA 00003 200 ulL | Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 uL | Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 uL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ul |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 200 ulL |Perfluorononanoic acid (PEFNA) 1 ug/mL
LCPFOA 00005 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ul |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL | Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 ulL | Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA(0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
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...LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUdJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L4_00020 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00036 250 ulL | 13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00044 100 uL|Perfluorobutyric acid 20 ng/mL
Perfluorobutanesulfonic acid 17.68 ng/mL
(PFBS)
Perfluorodecanoic acid 20 ng/mL
Perfluorododecanoic acid 20 ng/mL
Perfluorodecane Sulfonic acid 19.28 ng/mL
Perfluoroheptanoic acid 20 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 19.04 ng/mL
Perfluorohexanoic acid 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 18.92 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 20 ng/mL
Perfluorooctanoic acid (PFOA) 20 ng/mL
Perfluorooctandecanoic acid 20 ng/mL
Perfluorooctanesulfonic acid 19.12 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 20 ng/mL
Perfluoropentanoic acid 20 ng/mL
Perfluorotetradecanoic acid 20 ng/mL
Perfluorotridecanoic acid 20 ng/mL
Perfluoroundecanoic acid 20 ng/mL
.LCMPFCSU_ 00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 uL |13C2-PFHxDA 1 ug/mL
115935
LCMZ2PFTeDA 00004 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 uL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00008 200 ulL|13C2 PFHxA 1 ug/mL
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LCMPFHxS 00005 200 ulL |1802 PFHxS 0.946 ug/mL
LCMPFNA 00005 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 ulL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 ulL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOA0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL

(PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL | Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ul |Perfluoroheptanoic acid 1 ug/mL

B (PFHPA)
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 uL | Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 uL |Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ulL |Perfluorohexanesulfonic acid 0.946 ug/mL

B (PFHxS)
LCPFNA 00004 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFOA 00005 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL | pPerfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ulL |Perfluorooctanesulfonic acid 0.956 ug/mL

B (PFOS)
LCPFOSA 00006 200 uL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ul |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 uL | Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBAO0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL

(PFBS)
. .LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
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.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
..LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJAO0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L5_00018 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00036 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00044 250 ulL |Perfluorobutyric acid 50 ng/mL
Perfluorobutanesulfonic acid 44 .2 ng/mL
(PFBS)
Perfluorodecanoic acid 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
Perfluorodecane Sulfonic acid 48.2 ng/mL
Perfluoroheptanoic acid 50 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 47.3 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctandecanoic acid 50 ng/mL
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Perfluorooctanesulfonic acid 47.8 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
Perfluorotetradecanoic acid 50 ng/mL
Perfluorotridecanoic acid 50 ng/mL
Perfluoroundecanoic acid 50 ng/mL
.LCMPFCSU_00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 uL |13C2-PFHxDA 1 ug/mL
115935
LCM2PFTeDA 00004 200 ulL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |13C2 PFDoOA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00005 200 uL|13C5 PEFNA 1 ug/mL
LCMPFOA 00009 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL|[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMB8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPEFNAQ0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO1l6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL |Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 uL | pPerfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL |Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
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LCPFHxSA 00001 200 ulL | Perfluorohexanesulfonic acid 0.946 ug/mL
(PFHXS)
LCPFNA 00004 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00005 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL | Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ul |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 uL | Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 200 ulL |Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA011l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
..LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L6_00017 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00036 250 uL | 13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
Page 42 of 649 06/02/2016




Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-19022-1

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

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C2 PFUnA 50 ng/mL
LCPFCSP_00044 1000 ul |Perfluorobutyric acid 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL

(PFBS)
Perfluorodecanoic acid 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
Perfluorodecane Sulfonic acid 192.8 ng/mL
Perfluoroheptanoic acid 200 ng/mL

(PFHpA)
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 189.2 ng/mL

(PFHxS)
Perfluorononanoic acid (PFEFNA) 200 ng/mL
Perfluorooctanoic acid (PFOA) 200 ng/mL
Perfluorooctandecanoic acid 200 ng/mL
Perfluorooctanesulfonic acid 191.2 ng/mL

(PFOS)
Perfluorooctane Sulfonamide 200 ng/mL
Perfluoropentanoic acid 200 ng/mL
Perfluorotetradecanoic acid 200 ng/mL
Perfluorotridecanoic acid 200 ng/mL
Perfluoroundecanoic acid 200 ng/mL
.LCMPFCSU_ 00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ul | LCM2PFHxDA 00004 200 uL |13C2-PFHxDA 1 ug/mL

115935
LCM2PFTeDA 00004 200 ulL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00004 200 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00005 200 uL |13C5-PFPeA 1 ug/mL
LCM8FOSA 00008 200 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 uL |13C2 PFDoOA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00005 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 uL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMB8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
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. .LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 uL |Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL | Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 uL | Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL |Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ulL |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHxS)
LCPFNA 00004 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFOA 00005 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL | pPerfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ulL |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 uL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ul |Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 uL | Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBAO0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
. .LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA(0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_ 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
.LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
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. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L7_00017 09/08/16|04/18/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_ 00036 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00044 2000 ul |Perfluorobutyric acid 400 ng/mL
Perfluorobutanesulfonic acid 353.6 ng/mL
(PFBS)
Perfluorodecanoic acid 400 ng/mL
Perfluorododecanoic acid 400 ng/mL
Perfluorodecane Sulfonic acid 385.6 ng/mL
Perfluoroheptanoic acid 400 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 380.8 ng/mL
Perfluorohexanoic acid 400 ng/mL
Perfluorohexadecanoic acid 400 ng/mL
Perfluorohexanesulfonic acid 378.4 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 400 ng/mL
Perfluorooctanoic acid (PFOA) 400 ng/mL
Perfluorooctandecanoic acid 400 ng/mL
Perfluorooctanesulfonic acid 382.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 400 ng/mL
Perfluoropentanoic acid 400 ng/mL
Perfluorotetradecanoic acid 400 ng/mL
Perfluorotridecanoic acid 400 ng/mL
Perfluoroundecanoic acid 400 ng/mL
.LCMPFCSU_00036 10/07/16|04/07/16 |Methanol, Lot Baker 10000 ulL | LCM2PFHxDA 00004 200 uL |13C2-PFHxDA 1 ug/mL
115935
LCM2PFTeDA 00004 200 uL |13C2-PFTeDA 1 ug/mL
LCM4APFHPA 00004 200 ulL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00005 200 uL|13C5-PFPeA 1 ug/mL
LCMB8FOSA 00008 200 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00005 200 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00005 200 ulL|13C2 PFDoA 1 ug/mL
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LCMPFHxA 00008 200 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00005 200 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00005 200 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00009 200 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 ulL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00006 200 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00004 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00004 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00004 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00005 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00008 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00005 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00005 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00005 08/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00009 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00006 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL|LCPFBA 00003 200 ulL | Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL

B (PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL | Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ulL |Perfluoroheptanoic acid 1 ug/mL

B (PFHpA)
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 uL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 200 ul |Perfluorohexanesulfonic acid 0.946 ug/mL

B (PFHxS)
LCPFNA 00004 200 ulL |Perfluorononanoic acid (PEFNA) 1 ug/mL
LCPFOA 00005 200 ul | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ul |Perfluorooctanesulfonic acid 0.956 ug/mL

B (PFOS)
LCPFOSA 00006 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL | Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 ulL | Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL

(PFBS)
..LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
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..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFCIC_00017 06/16/16|05/14/16 | MeOH/H20, Lot 09285 5 mL | LCMPFCSU_00040 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFACMXB 00007 125 ulL | Perfluorobutanesulfonic acid 44 .25 ng/mL
- (PFBS)
Perfluoroheptanoic acid 50 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 47.25 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 47.75 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
.LCMPFCSU_00040 11/05/16 | 05/11/16 |[Methanol, Lot Baker 10000 ulL |LCM2PFHxDA 00005 200 uL|13C2-PFHxDA 1 ug/mL
115935
LCM2PFTeDA 00005 200 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00005 200 ulL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00006 200 uL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00009 200 uL |13C8 FOSA 1 ug/mL
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LCMPFBA 00006 200 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00007 200 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00006 200 uL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00008 200 uL |13C2 PFHxA 1 ug/mL
LCMPFHxS 00006 200 ulL |1802 PFHxS 0.946 ug/mL
LCMPFNA 00005 200 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00010 200 ulL |13C4 PFOA 1 ug/mL
LCMPFOS 00012 200 uL|13C4 PFOS 0.956 ug/mL
LCMPFUJA 00007 200 ulL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00005 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00005 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00005 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00006 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00009 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00006 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00007 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00006 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00008 04/09/20 Wellington Laboratories, Lot MPFHxA0415 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00006 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00005 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00010 01/22/21 Wellington Laboratories, Lot MPFOAQ0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00012 01/22/21 Wellington Laboratories, Lot MPFOS0116 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00007 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFACMXB 00007 11/06/20 | Wellington Laboratories, Lot PFACMXB1115 (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
(PFBS)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.89 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
LCPFCSP_00049 11/17/16|05/17/16 | Methanol, Lot 090285 10000 uL | LCPFBA 00004 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00003 200 ulL | Perfluorobutane Sulfonate 0.884 ug/mL
LCPFBSA 00001 200 ul | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDS 00005 200 uL | Perfluorodecane Sulfonate 0.964 ug/mL
Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00005 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpS 00008 200 ulL |Perfluoroheptane Sulfonate 0.952 ug/mL
Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00004 200 ulL | Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00001 200 ulL | Perfluorohexane Sulfonate 0.91 ug/mL
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Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHXS)
LCPFNA 00005 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFNS 00002 200 ul | PFNS 0.96 ug/mL
- (Perflouro-l-nonanesulfonate)
LCPFOA 00005 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00005 200 uL | Perfluorooctandecanoic acid 1 ug/mL
LCPFOS-br 00001 200 ul |Perfluorooctanesulfonic acid 0.928 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL |Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFPeS 00002 200 ulL | PFPeS 0.938 ug/mL
B (Perflouro-l-pentanesulfonate)
LCPFTeDA 00004 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00004 200 ulL |Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00004 200 uL | Perfluoroundecanoic acid 1 ug/mL
.LCPFBA 00004 01/30/20 Wellington Laboratories, Lot PFBAO11l5 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBS 00003 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutane Sulfonate 44.2 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
.LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDS_00005 07/02/20 Wellington Laboratories, Lot LPFDS0615 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
.LCPFHpS_ 00008 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptane Sulfonate 47.6 ug/mL
Perfluoroheptanesulfonic Acid 47.6 ug/mL
.LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
.LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00001 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexane Sulfonate 45.5 ug/mL
Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
.LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
.LCPFNS 00002 07/04/17 Wellington Laboratories, Lot LPFNS0712 (Purchased Reagent) PENS 48 ug/mL
- (Perflouro-l-nonanesulfonate)
.LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOAL1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO115 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS-br 00001 10/14/20 | Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
.LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
.LCPFPeS 00002 07/04/17 Wellington Laboratories, Lot LPFPeS0712 (Purchased Reagent) PFPeS 46.9 ug/mL
o (Perflouro-l-pentanesulfonate)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00004 08/19/20 Wellington Laboratories, Lot PFUJAO0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
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1D: LCM2PFHxDA_00004
Exp: 01/07221 Prpd: CBW :
A 13C2-PFHxDA at 50ug/mL .

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MZ2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfluoro-n-[1,2-"*C ]hexadecanoic acid
STRUCTURE: = CAS #: Not available
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MOLECULAR FORMULA: °C,*C HF_ O, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 « 2.5 pg/mi SOLVENT(S): Mathanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: »99% “C
LA TESTED: (mmvaanyyy) 01/07/2016 (1,2-1302)
EXPIRY DATE: (e 01/07/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent canversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.3% of native perfluoro-n-hexadecanslc acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

~ B.G. Shittim {mrmiGdiyyyy)

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

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

Revision#:3, Revised 2015-03-24 Page 51 of 649 06/02/2663_6




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

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

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varisty of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addifion of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required fo be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well a3 the stability and homogeneity of the salutions in the storage containers.

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

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

X,, X,...x_on which it depends is:
(3, %y ,2,)) = -.J Z“(ya x."}l
i=|

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

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

QUALITY MANAGEMENT:

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

~ CALA

4 954 —

it
LGN AmR D R EENE REFENENCE NATENAL
PROPUCER

+7
»

**For additional information or assistance concemning this or any other products from Wellington Laboratories Inc.,
please visit our website al www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions mMS Parg' meters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 1200 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 80% (80:20 MeOH.ACN}/ 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 25.00
Ramp te 100% organic aver 7 min and hold for 1.5 min Cone Gas Flow (l/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr} = 750
Time: 10 min
Flow: 300 plfemin
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Figure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml M2PFHxDA}
Collisich Gas (mbar) = 3.3%e-3

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

Flow: 300 plirmin
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Reagent

LCM2PFHxDA 00005



ELLHI L R-u[F/N6 B

809709

|D: LCMZPFHxXDA_00005
Exp: 0140721 Prpd: CBY
13C2-PFHxDA at 50ug/miL

WELLINGTON  CERTIFICATE OF ANALYSIS

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

\/RWF\/“MF\f“wF\f1j
\/\/\/\./\/\/\/\3 C\

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

MOLECULAR FORMULA: *C,*C HF O MOLECULAR WEIGHT: 816.11

3 2
CONCENTRATION: 5025 |Jg1/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >39% “C
LAST TESTED: (mwuarvywy 01/07/2016 (1,2-"C))
EXPIRY DATE: (mwddvyy 01/07/2021

RECOMMENDED STORAGE: Stere ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaQH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.3% of native perfluoro-n-hexadecanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 01/11/2016

~ B.G. ©hittim ey

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

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

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicais. Due care should be exercised to prevent unnecessary human contact or Ingestion. All procedures should be carried
out in a well-functioning fume hood and suitabie gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SD3s) are available upon request.

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and its
soiubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFG/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogsneity 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 refsrence standard solutions is calculated using the following
equation:

’

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

X, X,...X_ on which it depends is: ”

u, (0%, 25,0 x,)) = Z‘rr(y,_rﬁ)2

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

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

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

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1SO 9041 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Inc, (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
Nationa! Accreditation Board (ANAB; AR-1523).

- +
.
A 4 ACCRREDITED
~ - st ——— I -
Arrod! s N R RCFEACNCE MATETHAL,

PROGVCER

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

M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

,_
o

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

Chromatographic Conditions
Coturmn: Acquity UPLC BEH Shield RP,

1.7 gm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 0% (80:20 MeOH:ACN}/ 40% H,O
{both with 10 mM NH_ OAc buffer)

Ramp to 100% crganic over 7 min and hald for 1.5 min
before returning 1o initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plYmin

M3 Parameters

A

Experiment: Full Scan {225 - 1200 amu)

Source: Electrospray (negative)
Capillary Voltage {kV) = 2.0
Cone Voltage (V) = 25.00

Cone Gas Flow (I/hr) = 60
Desolvation Gas Flow (I/hr) = 750
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Figure 2; M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
29nov2012_M2PFHxDA_006 29-Nov-2012  15:24:50 j
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Conditions for Figure 2:

Injection; Direct loop injection MS Parameters
10 ul (500 ng/ml M2PFHxDA)
Collision Gas (mbar) = 3.39-3

Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 15
{both with 10 mM NH,OAc buffer)
T
Flow: 300 yl/min
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Reagent
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IAEHnm Re2/3/le Caw

591158

|D: LCM2PFTeDA_00004
Exp: 1202720 Prpd: CBW

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

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

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

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

. See page 2 for further details.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/08/2015

~ B.G. Chittim (mmeiyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com
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Reviston#:3, Revised 2015-03-24

Page 61 of 649 06/02/5016




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

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

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

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

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

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

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

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

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1ISQ 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Labaratory Accreditation inc. {CALA; A 12286), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

' CALA

-

ACCHEDITED

Feryiny —
BEERERATH i, A LD BEFERENCE MATERIAL
PRGEULES

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-tabs.com or contact us directly at info@welltabs, com**
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Figure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP,

1.7 pm, 2.1 x 100 mm

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

Flow: 300 plimin

MS Parameters

Experiment: Full Scan (250 - 1250 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00

Cone Voltage (V) = 15.00
Cone Gas Flow {l/hr) = 60

Desolvation Gas Flow (I/hr) = 750

Form#:27, Issued 2004-11-10
Revision# 3, Revised 2075-03-24
Page 63 of 649

M2PFTeDA1115 (3 of 4)

revQ
06/02/2016




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

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

Mobile phase: lsocratic 80% (80:20 MeOH:ACN)/20% H,0 Collision Energy (eV} = 14
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Fanmi#:27, Issued 2604-11-1G M2PFTeDA1115 (4 of 4)
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Reagent
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFTeDA LOT NUMBER: M2PFTeDA1115
COMPQOUND: Perfluoro-n-[1 ,2-‘SCZ]tetradecanoicE acid
STRUCTURE: CAS #: Not avallable

AVAAVAAVIAVEAVIRVY N

\/\/\/\/\/\/\3/\

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

MCLECULAR FORMULA: “C,*C _HF O MOLECULAR WEIGHT: 716.10

72

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

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% "C

LAST TESTED: (mmiddiyyyy} 12/07/2015 (1 ,2-1302)

EXPIRY DATE: ey 12/07/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

by

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 12/08/2015

“B.G. Shittim {mmddyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON ‘N1G 3U5 CANADA
519-822-2436 +« Fax: 519-822.2849 « info@well-labs.com

Form#: 27, Issued 2004-11-10 M2PFTeDAT115 {1 of 4)

Revisions#:3, Revised 2015-03-24 Page 66 of 649 06/02/2rE)V§|’_6




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

HAZARDS:
This product should anly 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 (8DSs} 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 cenfirmed, using a combinatian of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-fabelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline materia! is tested far homogeneity using a variety of techniques (as stated above) and its
solubility In a given diluent is taken inte consideration. Duplicate salutions 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 reguired to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenaity of the crystalline material as
well as the stability and homageneity of the solutions in the storage containers.

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

’

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

i

U V(X X,,.0x, )} = Z'ffj’sxf)z

i=1
where x is expressed as a relative standard uncertainty of the individual parameter.

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

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

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:

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

ACTNEDITED

EFEAENCE MATEAIAL
PROULICER

**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**
L
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M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

3

Chromatographi nditions
Column: Acquity UPLC BEH Shield RP |

1.7 gm, 2.1 x 100 mm

Mobile phase: Gradient
Start: 65% (80:20 MeOH:ACN) / 356% H,0
(Doth with 10 mM NH,OQAc buffer)

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

Time: 10 min

Flow: 300 pl/min

MS Parameters .

Experiment: Full Scan (250 - 1250 amu)

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

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

I
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Figure 2; M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figyre 2:

Injection:; Direct loop injection

Flow: 300 plimin

10 ul (500 ng/ml M2PFTeDA)

MS Parameters
Collision Gas {mbar) = 3.28e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H.O Collision Energy (V) = 14
(both with 10 mM NH,0Ae buffer)
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1D LCMAPFHPA_00004
Exp: 05722220 Prpd: CBW

WELLINGTON

e 1 3C4-Perflucroheptanoic a

CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; M4PFHpA _ LOT NUMBER: M4PFHpA0515
MPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS # Not available
o}
NARYARYAR
S S /C\la/ ~on
/ \ / \ \
MOLECULAR FORMULA: ®C,”C HF 0, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
‘ Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: =99%"C
LAST TESTED: (mmiddiyw 05/22/2015 (1.2,3.4-1304)
EXPIRY DATE: mmdivyyy) 0572212020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further detalls.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyt ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

=728

~ B.G. Cittim

Certified By:

Date: 05/25/2015

(mmiddiyyyy)

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

519-822-2436 + Fax: 519-822-2849

Form#:27, Issued 2004-11-10
Revisiort:3, Revised 2015-03-24
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INTENDED USE:

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

HAZARDS:

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

SYNTHESIS /{ CHARACTERIZATION:

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

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

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

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

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

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

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

LIMITED WARRANTY:
At the time of shipment, all preducts are warranted ta be free of defects in material and workmanship and to canform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:

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

ST CALA

&y Yasumy

ACCREDITED

——— SRR ——

AGErA bl & R REFERINCE LEATERIAL
FHOMUR

**For additional information or assistance concerning this of any other products from Wellingtan Laberateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: M4PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro nricro APl MS
Chromatographic Conditions . MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 gm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Maobile phase: Gradient Source: Electrospray (negative) :
Start: 40% (80:20 MeOH:ACN})/ 60% H,0 Capillary Voltage {(kV) = 2.00 i
(both with 10 mM NH,QAgc buffer) Cone Voltage (V) = 15.00 |
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min ;
Formit:27, issued 2004-11-10 M4PFHpAQS15 (3 of 4)
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Figure 2; M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2;

injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M4PFHpA)
Collision Gas (mbar) = 3.35e-3

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

Flow: 300 pl/min
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ID: LCM4PFHPA_ 00005
W . Exp: 05/22/20 Pipd: CBWY

13C4-Perfluoroheptanoic a

WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpA0515
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not available

NSNS NS

/\/\a/c\@/\

F OH
/ \, / N\ / \
MOLECULAR FORMULA: “C,*CHF 0O, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: 209%"C
LAST TESTED: (nmtanym 05/22/2015 {1 ,2,3.4-”04)
EXPIRY DATE: tnmicanyy 05/22/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

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

A
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _(05/25/2015
~B.G. Chittim (i)
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON 'N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-2849 -+ info@well-labs.com
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INTENDED USE:

The products prepared by Wellington 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 chemica! compound it contains.

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

SYNTHESIS / CHARACTERIZATION:

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

HOMOGENEITY:
Prior to sclution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above} and its
solubility in & 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/IMS.
The relative response factors of the analyte of intarest in each solution are required to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the hamogeneity of the crystaline material as
well as the stability and homogeneity of the solutions In the storage containers.

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

‘

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

X, X,...x_on which it depends is:
u (V0% x,)) = 1/er(y,-\u)2
i=|

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

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

TRACEABILITY:

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management Syster registerad to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Ine. {(CALA: A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

ACCREDITED
RN TeAlng — ———
AL b B 2R TEFERENCE MAZERIAL
e

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-Jabs.com or contact us directly at info@well-labs.com**
T
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M4PFHpA; LC/MS Data (TIC and Mass Spectrum)

22may201 5_M4PFHpA_002 22-May-2015 14:49:34
m4PFHPADS15 10 ug/mi Scan ES-
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240 260 280 300 320 340 360 380 400 420
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Calumn: Acquity UPLC BEH Shield RP oA
1.7 ym, 2.1 x 100 mm Experiment. Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,C Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V} = 15.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
befare returning to initial conditions in 0.5 min. Desalvation Gas Flow (Ithr) = 730
Time: 10 min
Flow: 3G0 ulimin
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Eigure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
22may2015_M4PFHpA 003 22-May-2015 15:38:37
M4PFHpAO515 500 ng/mil
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0‘I‘ll‘|||ll|ill!|\I!rllel\I\l]lTlﬂr!lllIIII[I\I\I\IYII\II\II\|\Iill\IIIII‘Iflle\lLlJllTIll\ll'
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 . 4860
PFOS [C4F 17805 — [FSO,4] 499 > 99
100+
3 87.8
- INVAA
0_lll\Ilrl\|III'\|III\|\II1IIIII|I\I\I|\\ll\IiI‘I\IFI\I\I|[I\\|l\lFl\l\IJIIIIEIIlll\lill\lllllm
2.80 3.00 3.20 3.40 3.60 3.80 4.00 - 4.20 4,40 4.80
1004 PFOA [CaF150,0" — [CoFysl 413 > 369
] \/\ 60.5
3
4ll‘llf\l'lf\[_{\_r/l\/l\lA[I‘/(\I[-\r\Alf\lI{WAIMIMI{\‘KJI]IIQWMIM
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
10 PFHxSi [CeF3S0,1" — [CgFy,l 383 > 319
Og /&\/\f\ /\/\/‘\/\’\/\/\M -
=2
&l\lllllIIIIJIIIIllilllli'IWIIIIIIMIII/I\IM[\T\IMIIJIIIIIJFIi|m
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.60
10 PFHpA [C7F130,0 — [CgFyal 363 > 319
67.9
P
OIIIKIIIIII}ITA/\I_/\I-I\[II/Vl\/\I_AI/I\A_/I\JIIWIIIM\WMWHIPMIIIIIIILIIIF1
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
100 [C,™2CF ,HO, ) — [1°C,12C,Fy ) 349 > 284
. 122
S i M
0‘|\I\{\MI}IA'III%TII[M}I\II’/I\I/\I\llllF[IIrI"I\'lill\II|1TIJ|IFI\]\TFIJIWI/l-"\I/’\\I»‘I/\?IllllIII11
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4,40 4.60
10 13C,-PFHxA [3C312C,4F,0,1" — [3C,12C,F,,T 316 > 271
121
B
Ollllllll[]|l'Iilll‘l!ljl‘\\llllllIllJ||r|ll||lll|lllllll1|lIlllllmTATAQ/I\IIIMI
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFHxA [CeF11020" — [CsFyq]" 313> 269
100 94 .1
= )
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Conditions for Figure 2;
Injection: Direct [oop injection MS Parameters
10 ul (500 ng/ml M4PFHpA)
Collision Gas (mbar) = 3.35e-3 -
Mabile phase: Isacratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 11
(both with 10 mM NH,OAc buifer) :
Flow: 300 pl¥min . '
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ID: LCMBRFFPEA_00005
Exp: 05722720 Prpd: CBW ‘

13G5-Perfluoropentanoic a

WELLINGTON CERTIF;CATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M5FPFPeA - LOT NUMBER: M5PFPeA0515
COMPOUND: Perfluoro-n-[*C Jpentanoic acid
STRUCTURE: CAS #: Not available

FEF F F a
oo sl
F/Cwsc/c‘q:b/c\m
VANV
F F F F
MOLECULAR FORMULA: “C.HF,0, MOLECULAR WEIGHT: 269.01
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmidiyyy) 05/22/2015 (°C,)

EXPIRY DATE: (i

RECOMMENDED STORAGE:

05/22/2020
Store ampoule in a cool, dark place

DOCUMENTATION! DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/25/2015

~ B.G. Chittim mmieiyyy)

Formih:27, Issued 2004-11-18
Revision#.3, Revised 2015-03-24

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

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

SYNTHESIS / CHARACTERIZATION:

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

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

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

The combined relative standard uncertainty, u (v), of a value y and the uncerainty of the independent paramaters
X, X,..x_on which it depends is:

i

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

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

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

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

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

QUALITY MANAGEMENT:
This product was praoduced. using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Globa,
ISO/IEG 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 150 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

L
: f,' CALA ACCPREDITED

Tl

-~ i I —
AL LAY N D AEFERENCE MATERMAL
BABDUCEA

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

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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’ Eigure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)

22may2105_M5PFPeA_002 22-May-2015 14:38:34
MSPFPeAD515 10 ug/ml Scan ES-
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22may2105_M5PFPeA_002 150 (2.522) 22-May-2015 14:38:34
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
Chrematographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu}
Mobile phase: Gradient Source: Electrospray {negative)
Start: 40% (80:20 MeQH:ACN) / 80% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 60
1.5 min before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 MSPFPeADS15 (3 of 4)
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Figure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)

22may2105_M5PFPeA_003 ' 22-May-2015 15:25:19
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 Wl (500 ng/ml MEPFPeA)
Collisicn Gas {mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV} =9
{both with 10 mM NH, OAc buffer) :
Flow: 300 plimin
Form#:27, lssusd 2004-11-10 M5PFPeA0515 (4 ol 4)
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Reagent
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ID: LCMSPFPEA_00006
Exp: 05/22/20 Prpd; CEWY
13C5-Perflucropentanoic a

WELLINGTTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M5PFPeA LOT NUMBER: M5PFPeA0515
COMPOUND: Perflucro-n-[°C Jpentanoic acid
STRUCTURE: CAS #: Not available

0
\3 \ 13!—!
e \13 2 ~g ~on
/ \ / \
MOLECULAR FORMULA; “C,HF,Q, MOLECULAR WEIGHT:, 269.01
CONCENTRATION: 50 + 2.5 yg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% °C
LAST TESTED: tmncdyyy 05/22/2015 . (G,
EXPIRY DATE: {mmiddiyyyy) 05/22/2020

RECOMMENDED STORAGE;  Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/25/2015

~ B.G. Chittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The products prepared by 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 shauld 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 furne heod and suitable gloves, eye protection, and clothing should be wormn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upen request.

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

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

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

’

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

w (y(x,,x,, %, 0= /Zu(y,xi)“"
i=]

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

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

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

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

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

on a routine basls.

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by $Al Globall,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523). -

ACCREDITED

*For additional information or assistance concerning this or any other products from Welfington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™* :
L
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Figure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)

22may2105_M5PFPeA_002 22-May-2015 14:38:34
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Conditions for Figure 1:

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

Chromatographic Conditions
Column: Acquity UPLC BEH Shietd RP

1.7 pm, 2.1 x 160 mm

Mobile phase: Gradient
Start: 40% (80:20 MeOH:ACN) / 6G% H,O
{both with 10 mM NH, OAc buffer)

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

Flow: 300 plfmin

MS Parameters oA

Experiment: Full Scan (225 - 850 amu)

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

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

T
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Eigure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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? 109
1. 60 1 80 2.00 2.20 240 2.60 2 80 3.00 3. 20
PFOS [CeF38Q,4) — [FSO,] 499 > 99
% /\w N
llllllllllrlllllllfi'l|/i\Al\ll/ll\lll‘lllfll]llrlll!lll!IIIIIIIlIIIIIII1
1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20
PFOQA [CgF 50,1 — [C,F, 5] 413 > 369
3 50.0
|I|f‘||IllfllllllllllllIllf'llrl||Ill'llr]||lil|/'l/\llA/T\\ll/l\lI/IX/\IZ\II/T\'III!'%\I(W_Jﬂ
1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.20
PFHxA [CeF 0, — {CsF 4T 313 > 269
‘g 70.2
|l|IllJl,IIIlIllIlIIIIrIll[lllf|l!ll|l!ll|ll|llll[Illrllllllll/_\AlA/\\l/l\/\Tlme
1.60 . 1.80 2.00 2.20 2.40 2.60 2.80 3.00 4320
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 Wl (500 ng/mi M5PFPeA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOM:ACN) / 20% H,0 Collision Energy (eV) =
{bath with 10 mM NH,OAc buffer)
Flow: 300 pimin
Formi:27, lssued 2004-11-10 MSPFPEA%%Slg 22@0 16

Revision#.3, Revisad 2015-03-24 Page 89 of 649




Reagent

LCM8FOSA 00008



T R:3/3/16 Ca

591143

ID: LCMBFOSA_00003
Exp: 1222117 Prod; CBW

L — 12C8-Perfluorooctanesulfo |—

WELLINGTON  CERTIFICATE OF ANALYSIS

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

VARV VI

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

/\ /\ /\ /\

MOLECULAR FORMULA: PG H,F.NO,S MOLECULAR WEIGHT: 507.09
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S}): Isopropancl
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% °C
LAST TESTED: tmmvadiyy 12/22/2015 (1305)
EXPIRY DATE: immdaywy 12/22/2017
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions}
ADDITIONAL INFORMATION:
. See page 2 for further details.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _01/14/2016
” B.G. thittim (misyon)
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 « info@well-labs.com
Fnrrfl#??,-fssueat 2004-11-10 MBFOSA12151 (1 of g)
Revisiont:3, Revised 2015-03-24 Page 91 of 649 06/02/2%’16




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

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

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

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

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

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

w (P, x,0.x, )= ‘/m

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

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 35%) is stated on the Certificate of Analysis for all of our products.

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

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

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

' CALA

L AGCGHEBITED
A AR P R R PLFENENEE MATCRLAL
FRODUCIA

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

Formi:27, Issued 2004-11-16 M8FQOSA1215l (2 ulg)
Revision#.3, Revised 2015-03-24 revi
' Page 92 of 649 : : 06/02/2016



Figure 1: MBFOSA-I; LC/MS Data (TIC and Mass Spectrum)

22dec2015_MBFOSA_001 22-Dec-2015  16:24:09
M8FOSA1215) 25 ug/ml Scan ES-
TIC
100 1.19e8
52

L

- e e T e e e T e T T e e e e | e
1.50 2.00 2.50 300 350 400 450 500 550 600 650 700 750 B.0OC

22dec2015_MBFOSA_001 338 (5.684) 22-Dec-2015 16:24:09
MBFOSA12151 25 ug/ml Scan ES-
100- 506 3.58e6
i
i 505 | 508
0 LI L e ) e B rr'| e AT T m)’Z

Y N e mm e
160 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575

Conditions for Fiqure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
r I: I ndition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 Jm, 2.1 x 100 mm Experiment; Full Scan (150 - 850 amu}
Mobile phase: Gradient Source; Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% crganic over 7 min and hold for 2 min Cone Gas Flow {I/hr) = 50
before returning fo initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750

Time: 10 min

Flow: 300 plmin

Form#t: 27, 1ssued 2004-11-10 MEFOSA1215! (3 of 4)
Revisionit:d, Revised 2015-03-24 revl
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Figure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)

22dec2015_MBFOSA_002 ' 22-Dec-2015 17:02:42
|
MBFOS5A12151 500 ng/m MBEOSA [13C3HF17NOZS]' — [NO,ST 506> 78
100 2.08e5
E\\D |
G||\\\)_l||l‘\IIII\|\|||||I1\LII'II\ikl\\Il\[I.]—FITF‘IFFIII\\\[I1ll[lllf’lllll\lr!llll'\"\llllll’\l[l|ll‘
2.6 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4 40 4.60
100 13C,-FOSA [*%C,'2CHF ,NO,S — [NO,SJ" 502 > 78
2.27e3
*
C|III\‘llllllIIlIJ\\\IIIIII\iIIlII\l‘IJ\II'\\lllllll*ll}lllll\‘\llllllll‘l.llll\\\Illll!‘\llllll\rlllll‘
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40 4.60
| M8PFOA [PCF150,0" —  [1%CFygl 421> 376
10 82.6
e .
' j - 3|
2.60 2.60 3.00 3.20 340 3.60 3.80 4.00 4,20 4.40 4.60
13¢,-FHpSA [13C,HFsNO,S]" — [NO,S]- 455 > 78
68.8|
T ' - '
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
M8PFOS [¥C4F 78051 — {FSO;T 507 > 99
1005 86.6
=
05
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20 440 460
FOSA [CgHF;;NO,8]" — [NO,STI 498> 78
1004 721
2
03 . ‘
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFOS [C4F1,80,17 — [FSO4 499 > 99
72.3
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4,20 4.40 4.60
PFOA [CaFy50, —  [C;Fygl 413 > 369
10 76.1
’ M il o
O FTFITIIMI‘IIIIIII\Illl\\‘l\\ll\\\l]llll\\IIII\\LI_I_I_I'['l\fll’T1lI‘lllllll\llllll'l\ll{i(‘\\/\llTlme
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 . 440 4.60
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml MBFQOSA-I)
) Collision Gas (mbar) = 3.39%e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 30
{both with 10 mM NH_OAc buffer}
Flow: - 300 pl/min
Formif:27, issuat 2004-11-10 MBFOSA1215] (4 of 4}
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Reagent
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0 UL R4/ CB

509714

ID: LCMBFOSA_DD0D9
Exp: 1222417 Prpd: CBW
13C8-Perfluorcoctanesulio

WELLINGTON

CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M8BFOSA-I LOT NUMBER: MBFOSA1215l
COMPQUND: Perfluoro-1-[“C,Joctanesulfonamide
STRUCTURE: CAS #: Not available

VOV VY o
/ \3/ \3/ \3/ \3/ e
/ \ / \ / \ L/ \

MOLECULAR FORMULA: ®C,HF _NOS MOLECULAR WEIGHT: 507.09
CONCENTRATION: 50 + 2.5 pgiml SOLVENT(S): Isopropanct
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >09% “C
LAST TESTED: tmmaamyw) 12/22/2015 (°C,)
EXPIRY DATE: {mmiddiyyyy) 12/22/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

~ Certified By: % Date: 01/14/2018

~ B.G. Thittim imvyyyy)

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

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

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 taboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it cantains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets (SD8s) are available upon reguest.

SYNTHESIS / CHARACTERIZATION:

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

HOMOGENE|TY:

Prior to solution preparation, crystalline material is tested for hornogeneity using a variety of techniques (as stated above) and its
solubflity in a given diluent is taken inte consideration, Duplicate solutions of a new product are prepared frem the same crystalline
lot and, after the addition of an appropriate internal standard, they are tompared by GC/MS, LG/IMS/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 homageneity of the crystalline material as
well as the stability and homaogeneity of the sclutions in the storage containers.

UNCERTAINTY:

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

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

X5 X,,...X 0n which it depends is:
w008, 0) = 1Y (v, 3,
i=]

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

The individual uncertainties taken into account Inelude those asscciated with weights (calibration of the balance) and velumes
(catibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level 6f confidence of 95%}) is stated on the Certificate of Analysis for all of our products,

TRACEABILITY:

All reference slandard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior 1o each
weighing using NIST and/ar 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 uitimately traceable to NIST. For certain products, traceability to
international interlabaratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Cngoing stabifity studies of this product have demonstrated stability in its cormposition 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 perfarmed
on a routine basis.

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of IS0 ofol by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226}, and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

v,
: L CALA EDITED
\ ’ - ACCR ’

Wik —
Anarnnte iz RIS REFCRENCE MATEMAL
EROOULLA

**For additional information or assistance concerning this or any other preducts from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly akinfo@well-labs.com**
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M8FOSA-I; LC/MS Data (TIC and Mass Spectrum)

I'MsFOSA12151 25 ug/ml

B 2dec2015_MBFOSA_001 22-Dec-2015  16:24:09

Scan ES-

100W
?..27
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150 200 250 300 350 400 450 500 350 6 00 650 7.00 750 800
22dec2015 M8FOSA_001 338 (5.684) 22-Dec-2015 16:24:09
MBFQOSA1215125 ug/ml ’ Scan ES-
100~ 506 3.58¢6
ae._ -
] 505 | 508
0'r1|||| LIS 0 e e e RN A L B M B LA T T Il\\j‘(|llll .|.|-rn.v'z

150 175 200 225 250 275 300 325 350 375 406 425 450 475 500 525 550 575

Conditions for Figure 1;

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

Column: Acquity UPLC BEH Shield RP

1.7 um, 2.1 x 100 mm

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

Flow: 300 pl¥min

Par, ter:
Experiment: Full Scan (158 - 850 amu)

Source: Electrospray {negative)
Capillary Voltage (kV) = 2.50
Cone Voltage (V) = 40.00

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

Formi 27, lssued 2004-11-10
Revision#:3, Revised 2015-03-24
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Figure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)
22dec2015_M8FOSA_002 22-Dec-2015 17:02:42
MS8FOSA12151 500 ng/ml MSFOSA [13CBHF17N028]' —  [NO,ST 506 > 78
100
2.08eb5
52 .
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2 .
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2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
" M8PFOS [°CF7S0,1° — [FSO,I" 507 > 99
86.6
2
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2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4 40 4,80
FOSA [CgHF;NO, ST — [NO,S]" 498 > 78
100% ' 72.1
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2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFOS [CeF47S0;" — [FSO51 499 > 99
100 : 7213
b
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
PFOA [CeF 150, —  [C;Fy5l 413 > 369
100 761
2 .
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2.60 2.80 3.00 3.20 3.40 3.60 3.80 4,00 4.20 4.40 4.60
Conditions for Figure 2;
Injection: Direct Iobp injection MS Parameters
10 pl (500 ng/ml MBFOSA-I)
Collision Gas (mbar) = 3.3%e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV} = 30
(both with 10 mM NH,OAc buffer) ‘
Flow: 300 plmin !
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Reagent
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WELLINGTON |

LABORATORIES

munmn - R:2i3/le Cgw

591161

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

CERTIFICATE OF ANALYSIS

DOCUMENTATION

PRODUCT CODE:

MPFBA

LOT NUMBER: MPFBA1014

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

CHEMICAL PURITY: >98% ISOTQPIC PURITY: 299%"C
LAST TESTED: immiayyyy 10/31/2014 (1.2,3,4-°C,)
EXPIRY BATE: (v 10/31/2019
RECOMMENDED STORAGE; Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further details.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %

~ B.G. Eiittim

Date: _03/31/2015

(mmiddiyyyy}

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

Formi#; 27, Isstied 2004-11-10
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INTENDED USE:

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

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

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

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

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

The combined relative standard uncertainty, v (y), of a value y and the uncertainty of the independent parameters
X, XX, 0n which it depends is:

U (X, 0,0, ) =

M
>uly,x)’
=l

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

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

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

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

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

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

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

“ CALA

LI ACCAEDITED
-~

‘l

A nmnnuuhn AvE REFERENSE MATIIAL
PHEFUCER

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

please visit our website at www.well-labg com or contact us directly at info@well-labs.com**
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Figure 1: MPFBA; LC/MS Data (TIC and Mass Spectrum)
31oct2014_MPFBA_002 31-0Oct-2014 15:12:51
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Condijtions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (200 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)}
Start: 40% (80:20 MeOH:ACN)/ 60% H. 0O Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buifer) Cone Voltage (V) = 8.00
Ramp to 90% organic over 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 (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

Form#:27, lssued 2604-11-10
Ravision#:3, Revised 2015-03-24
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Figure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

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

Flow: 300 pl/min
Fornmt: 27, lssued 2004-11-1CG MPFBA1014 (4 of 4)
Revision#:3, Revised 2015-03-24 ) rev
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609707

ID: LCMPFBA_DOODE
Exp: 10/21/19 Prpd: cBW
13C4-Perfluorobutanoic ac ——

WELLINGTON

LABORATORIES

CERTIFICATE OF ANALYSIS

- DOCUMENTATION

PRODUCT CODE:
COMPQUND:

STRUCTURE:

MOLECULAR FORMULA:

CONCENTRATION;

CHEMICAL PURITY:
LAST TESTED: i)
EXPIRY DATE: {mmiddiyyyy)

RECOMMENDED STORAGE:

MPFBA
Perfluoro-n-[1,2,3,4-"C Jbutanoic acid

F,F Q
E 1\30/ 1SC|
N NG TN

ANEAN

OH

’

*C,HF.O,
50 + 2.5 pg/mi

>98%
10/31/2014
10/31/2019

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

LOT NUMBER: MPFBA1014

CAS #: Not available

MOLECULAR WEIGHT: 218.01

SOLVENT{(S}: Methanol
Water (<1%)

ISOTOPIC PURITY: 289%"C
(1,2,3,4-°C,}

Store ampoule in a cool, dark place

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %;,

~ B.G. ©hittim

Date: 03/31/2015

{mmidadiyyyy)

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

Formit 27, lssued 2004-11-10
Revisior#:3, Revised 2015-03-24

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

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

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 retevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labeiled compounds are also canfirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varisty of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS3, LC/MS/MS and/or SFC/UV/IMSIMS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further contirms 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 fallowing
equation: ‘

The combined relative standard uncertainty, v (¥), of a value y and the uncertainty of the independent parameters
X, X,...X, 0N which It depends is:

)

u (v{x, .2, 0= Ztr(_y,xi)z

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots, The microbalances used for soluticn preparation are
regularly tested by an external ISO/IEC 17025 accredited cafibration 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
tesled according to the appropriate ASTM procedures, which are uttimately traceable ta NIST. For certain products, traceability to
international interlaboratory studies has also been established.

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

on a routine basis.

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

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

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

Ly
LY CALA
w
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-~ B TRt -
el ae b AR NEFEMENEE MATERIAL
PEODUCTR

ACCREDITED

»Eor additional information or assistance concerning this or any othet products from Wellington Laboratories Inc.,
please visit our website at www.well-dabs.com or contact us directly at info@well-labg.com™*
’ ]
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Fiqure 1:

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

‘31oct2014_MPFBA_002 31-Oct-2014 15:12:51
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31oct2014_MPFBA_002 81 (1,3é2) 31-Oct-2014 15:12:51
MPFBA1014 25 ug/ml Scan ES-
100+ 217 9.17e5
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Conditions for Figure 1:
LC: Waters Acgquity Ultra Performance LC
MS: Micromass Quattro micro AP MS
Chrom ion MS Parameters . A
Column: Acquity UPLC BEM Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (200 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,O Capillary Voltage (kV)=2.00
(both with 10 mM NH,OAc huffer) Cone Voltage (V) = 8.00
Ramp to 90% organic over § min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min ,
Flow: 360 plmin
Formi27, |\ o 4-11- MPE, 14
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Fiqure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)

3oct2014_MPFBA_003 31-0ct-2014 16:34:40 1
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Gonditions for Figure 2:

Injection:

MS Parameters

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

Direct loop injection
10 ul (500 ng/ml MPFBA)

Mobile phase: Isocratic 80% (B0:20 MeOH:ACN} / 20% HO
{both with 10 mM NH CAc buffer)

Flow; 300 pl/min '

Form#:27, Issued 2004-11-10
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODBUCT CODE: MPFDA LOT NUMBER: MPFDAQB15
COMPOUND: Petfluoro-n-[1,2-"C }decanoic acid
STRUCTURE: CAS #: Not available

F F F F F F F f 9
\VARVARVERNV ﬂ
\/\/\/\/\3/ oH
/ \ / N\ / \ / \ / \
MOLECULAR FORMULA: *C,"”CHF .0, MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% *C
LAST TESTED: twwaawyw 08/19/2015 (1,2-°C,)
EXPIRY DATE: mmdciyyy) 08/19/2020
RECOMMENDED STORAGE: Stere ampoule in a cocl, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of “C -PFNA.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

“B.G. Chittim (mvaclyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2848 « info@well-labs.com !
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INTENDED USE:
The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specffic chemical compound it contains.

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

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

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

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

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the iIndependent parameiers

TRCICICR ) Qe
i=l

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

X,y Xy X, ON which it depends is:

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Glabal,
ISO/IEC 17025 by the Canadlan Association for Laboratory Accreditation Inc. {CALA; A 1226), and 150 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

ACCHEDITED

»—— TR ——-
RFERENCE MATE AL

*For additional information or assistance concerning this or any other products from Wellington Labaratories Inc.,
please visit our website at www.well-fabs.com or contact us directly at info@well-labs.com*™
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Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ulimin
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. Eigure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFDA)
Collision Gas {mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0 Callision Energy (V) = 13
{both with 10 mM NH,OAc buffer} :
Flow: 3C0 pl/min
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Reagent

LCMPFDoA 00005



| ' :3)3/16 ¢
- R3/3/16 e

e ID: LOMPFDoA_D0005
Exp: 071713 Frpd: CBW 1 1
13C2- Perﬂuorncdodecanom

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDcA LOT NUMBER: MPFDoAO07 14
COMPOUND: Perfluoro-n-{1,2-"C ]dodecanoic acid
STRUCTURE: CAS #: Not available

F\/\/\/\/\/ﬁ

/\/\/\/\/\a/c\

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

MOLECULAR FORMULA; *C,"*C, HF,0, MOLECULAR WEIGHT: 616.08

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

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

LAST TESTED: immuavmw) 07/17/2014 (1,2-°C,)

EXPIRY DATE: (nmicdiyyy; 07/17/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

~B.G. thittim e

ya
;

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

Formi#:27, Issued 2004-11-10 MPFDoAO0714 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for taboratary use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains,

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

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 retevant techniques, such as NMR, GC/MS, L.C/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting paint. Isotopic purities of mass-labetled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS, :

HOMCGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varisty of techniques {as stated above)} and its
solubility in a given diluent is taken inta consideration. Duplicate solutions of a new product are prepared from the same crystalline
lat and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MSIMS 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 salution [ots of existing
products are compared to oider lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers,

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

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

n

, (Ve )} = | D (0, x,)?

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

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

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

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

LIMITED WARRANTY:

At the time of shipment, all producis are warranted to be free of defects in material and workmanship and te conferm to the stated
technical and purity specifications. :

QUALITY MANAGEMENT:

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

o2,
* CALA
" i 1
4 . ACChREDITEDR

K Taiing .- ——

A pie %o

s i, M NCEERENCE MATER| AL
FRODUGER

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

please visit our website at www.well-labs.com or contact us directly at infowell-labs com**
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Eigure 1: MPFDoA; LC/MS Data (TIC and Mass Spectrum)
17july2014_MPFDoA_002 17-Jul-2014 13:32:04
MPFDoAQ714 25 ug/ml Scan ES-
TIC
100 4.29%e7
P
- T T e e e e e e 1iMe
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
17july2014_MPFDoA_002 341 (5.734) 17-Jul-2014 13:32:04 ‘
MPFDoA0714 25 ug/ml Scan ES- |
100+ 615 7.04e5
1 i
|
\
32
570 :
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0 o e s o g s gl spcop s ()7
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment. Full Scan (225 - 950 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 2.00
{both with 10 mM NH,QAc buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I’/hr) = 100
before returning te initial conditions In 0.5 min, Desolvation Gas Flow {I/hr) = 7560
Time: 10 min
Flow: 300 plfmin ‘
Formi#27, fssued 2004-11-10 MPFDcAD714 (3 of 4) r
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Figure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

17july2014_MPFDoA_003 17-Jul-2014  15:13:11
MPFDoAQ714 500 ng/ml
10 MPFDoA [3C,12C oF,30,]" — [13C,12C,oF 1" 615> 570
5.65e4
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 hg/ml MPFDoA)
Collision Gas (fmbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) = 13
(both with 10 mM NH,QAc buffer)
Flow: 300 plfmin
Forni27, lssued 2004-11-10 . MPFDoAOT14 (4 of 4)
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Reagent

LCMPFDoA 00006



L LTV R: Hi/le  cew

60a708

|D: LCMPFDoA_00006

Exp: 0717119 Prpd; CBW .
13C2-Perfluomododecanoic

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoA(0714
COMPOUND: Perfluoro-n-[1,2-"*C )Jdodecanoic acid
STRUCTURE: CAS #: Not available

NN NN N A

/\/\/\/\/"“JE/C\

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

MOLECULAR FORMULA: *C,*C, HF, O MOLECULAR WEIGHT: 616.08

2172
CONCENTRATION: 50 2.5 Hg/mti SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >88% ISOTOPIC PURITY: =99% “C
LAST TESTED: tmmednwy 0711712014 ('1 ,2-1302)
EXPIRY DATE: immeaiywy) 07/17/2019 .

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

w

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (04/01/2015

~B.G. chittim Gy

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

Form#:27, {ssued 2004-11-10 MPFDaAC714 (1 of 4)
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INTENDED USE:
The products prepared hy Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: -

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

SYNTHESIS / 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, GCIMS, LCIMSIMS,
SFEC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelied compounds are alse confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystaliine material is tested for homageneity using a variety of technigques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/ME/MS.
The relative response factors of the anaiyte of interest in each solution are required to be <5% RSD. New solution lats of existing
vroducts 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 relalive standard uncertainty of our reference standard solutions is calcu'ated using the following
equation: ’

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

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

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

TRACEABILITY:
All reference standard selutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC iraceable 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. Far certain products, traceability to
international interlacoratory studies has also been established.

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

on a routine basis.

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

UALL ANAGEMENT:
This product was produced using a Quality Management System registered to the fatest versions of [SO 9001 by SAl Global,
1SO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1 523).

“.&
: -": CALA ACCHEDITED

~ il - ——
£ gk o R L A NCFERENCE KATEAIAL
PROSLICER

*Egr additional information ar assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at im‘o@wen-labs.com**
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Figure 1: MPFDoA; LC/MS Data (TIC and Mass Spectrum)

225 250 275 300 325 350 375 400 425 450 475 500
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Conditions for Figure 1:

-
0

Waters Acqulty Ultra Performance LC
Micromass Quattro micro APl MS

G5

Chromategraphic Conditions
Column: Acquity UPLC BEH Shie|d RP

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 55% (80:20 MeOH:ACN}/ 456% H,C
(both with 10 mM NH, OAc buffer}
Ramp to 90% organic over 7 min and hoeld for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plimin

MS$ Parameters
A

Experiment: Full Scan (225 - 960 amu)

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

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

Form#:27, {ssued 2004-11-10
Revision#.3, Revised 2015-03-24 Page 123 Of 649
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Eigure 2: MPFDoA; LC/MS/MS Data (Selected MRM Transitions)

17july2014_MPFDoA_003 17-Jul-2014  15:13:11

MPFD0AO714 500 ng/mi
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Condltions for Figure 2;

Injection: Direct loop injection M3 Parameters
10 ul {500 ng/ml MPFDoA)
Collisior: Gas (mbar) = 3.43e-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#t 27, Issued 2004-1