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Client: CH2M Hill, Inc.

Definitions/Glossary

Project/Site: CTO WE7G PFC Sampling

TestAmerica Job ID: 320-17859-1

Qualifiers

LCMS

Qualifier Qualifier Description

U Undetected at the Limit of Detection.

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

B Blank contamination: The analyte was detected above one-half the reporting limit in an associated blank.

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

M Manual integrated compound.

D The reported value is from a dilution.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

jol
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

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

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

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

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

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

Toxicity Equivalent Quotient (Dioxin)

Page 3 of 21
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

Job ID: 320-17859-1

Laboratory: TestAmerica Sacramento

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.
Project: CTO WE7G PFC Sampling

Report Number: 320-17859-1

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 3/22/2016 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 2.0° C.

Receipt Exceptions

The sample ID for the following sample was corrected at the request of the client. The document with the request is included with the
chain of custody in the report.

OF-HP01P-0316 (320-17859-5)

PFC

TestAmerica Sacramento
4/1/
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

Job ID: 320-17859-1 (Continued)
Laboratory: TestAmerica Sacramento (Continued)

Samples OF-FB07-0316 (320-17859-1), OF-RW07-0316 (320-17859-2), OF-HPFB01-0316 (320-17859-3), OF-HP01-0316 (320-17859-4)
and OF-HP01P-0316 (320-17859-5) were analyzed for PFC in accordance with PFC. The samples were prepared on 03/28/2016 and
analyzed on 03/29/2016 and 03/31/2016.

Perfluorooctanoic acid (PFOA) was detected in method blank MB 320-104553/1-A at a level that was above the method detection limit but
below the reporting limit. The value should be considered an estimate, and has been flagged. If the associated sample reported a result
above the MDL and/or RL, the result has been flagged. Refer to the QC report for details.

Perfluorooctanesulfonic acid (PFOS) failed the recovery criteria low for the MS/MSD of sample OF-HP01-0316MS (320-17859-4) in batch
320-105043. Perfluorohexanesulfonic acid (PFHxS) and Perfluorooctanoic acid (PFOA) failed the recovery criteria high.

Samples OF-HP01-0316 (320-17859-4)[5X] and OF-HP01P-0316 (320-17859-5)[5X] required dilution prior to analysis. The reporting
limits have been adjusted accordingly.

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 320-104824/11) and (ICV 320-105043/11)

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

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

TestAmerica Sacramento
4/1/
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Detection Summary

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316

Lab Sample ID: 320-17859-1

[ No Detections.

Client Sample ID: OF-RW07-0316

Lab Sample ID: 320-17859-2

| DL

This Detection Summary does not include radiochemical test results.
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Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 0.00072 JB 0.0023 0.00069 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.0011 J 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA

Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 0.0015 J 0.0024 0.00087 ug/L 1 WS-LC-0025 Total/NA

Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.068 0.0023 0.00074 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.011 0.0023 0.00061 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.028 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 045 MJ 0.0023 0.00081 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 062 DBJ 0.012 0.0035 ug/L 5 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 22 DMJ 0.019 0.0059 ug/L 5 WS-LC-0025 Total/NA

| DL

Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.063 0.0023 0.00074 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 0.72 B 0.0023 0.00069 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.012 0.0023 0.00060 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.027 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 048 M 0.0023 0.00080 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.018 0.0059 ug/L 5 WS-LC-0025 Total/NA

TestAmerica Sacramento
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Client Sample Results

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316
Date Collected: 03/21/16 09:25

Lab Sample ID: 320-17859-1
Matrix: Water

Date Received: 03/22/16 10:00

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00082 ug/L ~ 03/28/16 10:11 03/29/16 21:27 1
Perfluorooctanoic acid (PFOA) 0.0020 U 0.0025 0.00076 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00067 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00093 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00089 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorooctanesulfonic acid (PFOS) 0.0031 U 0.0041 0.0013 ug/L 03/28/16 10:11  03/29/16 21:27 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 125 25-150 03/28/16 10:11 03/29/16 21:27 1
13C4 PFOA 127 25-150 03/28/16 10:11 03/29/16 21:27 1
13C5 PFNA 114 25-150 03/28/16 10:11 03/29/16 21:27 1
1802 PFHxS 100 25-150 03/28/16 10:11 03/29/16 21:27 1
13C4 PFOS 119 25-150 03/28/16 10:11 03/29/16 21:27 1
Client Sample ID: OF-RW07-0316 Lab Sample ID: 320-17859-2
Date Collected: 03/21/16 09:30 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0019 U 0.0023 0.00074 ug/L ~ 03/28/16 10:11 03/29/16 21:49 1
Perfluorooctanoic acid (PFOA) 0.00072 JB 0.0023 0.00069 ug/L 03/28/16 10:11 03/29/16 21:49 1
Perfluorononanoic acid (PFNA) 0.0019 U 0.0023 0.00061 ug/L 03/28/16 10:11  03/29/16 21:49 1
Perfluorobutanesulfonic acid 0.0011 J 0.0023 0.00085 ug/L 03/28/16 10:11 03/29/16 21:49 1
PFBS
I(:’erfluolohexanesulfonic acid (PFHxS) 0.0019 U 0.0023 0.00081 ug/L 03/28/16 10:11  03/29/16 21:49 1
Perfluorooctanesulfonic acid (PFOS) 0.0028 U 0.0037 0.0012 ug/L 03/28/16 10:11  03/29/16 21:49 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 109 25-150 03/28/16 10:11 03/29/16 21:49 1
13C4 PFOA 98 25-150 03/28/16 10:11 03/29/16 21:49 1
13C5 PFNA 81 25-150 03/28/16 10:11 03/29/16 21:49 1
1802 PFHxS 111 25-150 03/28/16 10:11 03/29/16 21:49 1
13C4 PFOS 121 25-150 03/28/16 10:11 03/29/16 21:49 1
Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Date Collected: 03/21/16 10:10 Matrix: Water
Date Received: 03/22/16 10:00
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 ~ 03/28/16 10:11  03/29/16 22:10 1
Perfluorooctanoic acid (PFOA) 0.0019 U 0.0024 0.00071 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorononanoic acid (PFNA) 0.0019 U 0.0024 0.00062 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorobutanesulfonic acid 0.0015 J 0.0024 0.00087 ug/L 03/28/16 10:11  03/29/16 22:10 1
PFBS
I(:’erflquOhexanesulfonic acid (PFHxS) 0.0019 U 0.0024 0.00082 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorooctanesulfonic acid (PFOS) 0.0028 U 0.0038 0.0012 ug/L 03/28/16 10:11 03/29/16 22:10 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 119 25-150 03/28/16 10:11 03/29/16 22:10 1
13C4 PFOA 113 25-150 03/28/16 10:11 03/29/16 22:10 1

Page 7 of 21

TestAmerica Sacramento

4/1/2016



Client Sample Results
Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Client Sample ID: OF-HPFB01-0316
Date Collected: 03/21/16 10:10
Date Received: 03/22/16 10:00

TestAmerica Job ID: 320-17859-1

Lab Sample ID: 320-17859-3
Matrix: Water

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

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C5 PFNA 95 25-150 03/28/16 10:11 03/29/16 22:10 1
1802 PFHxS 98 25-150 03/28/16 10:11 03/29/16 22:10 1
13C4 PFOS 111 25-150 03/28/16 10:11 03/29/16 22:10 1
Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4
Date Collected: 03/21/16 10:15 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.068 0.0023 0.00074 ug/L ~ 03/28/16 10:11 03/29/16 22:31 1
Perfluorononanoic acid (PFNA) 0.011 0.0023 0.00061 ug/L 03/28/16 10:11 03/29/16 22:31 1
Perfluorobutanesulfonic acid 0.028 0.0023 0.00085 ug/L 03/28/16 10:11 03/29/16 22:31 1
(PFBS)
Perfluorohexanesulfonic acid 045 MJ 0.0023 0.00081 ug/L 03/28/16 10:11  03/29/16 22:31 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 81 25-150 03/28/16 10:11 03/29/16 22:31 1
13C4 PFOA 71 25-150 03/28/16 10:11 03/29/16 22:31 1
13C5 PFNA 65 25-150 03/28/16 10:11 03/29/16 22:31 1
1802 PFHxS 105 25-150 03/28/16 10:11 03/29/16 22:31 1
13C4 PFOS 62 25-150 03/28/16 10:11 03/29/16 22:31 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 0.62 DBJ 0.012 0.0035 ug/L ~ 03/28/16 10:11 03/31/16 15:47 5
Perfluorooctanesulfonic acid 22 DMJ 0.019 0.0059 ug/L 03/28/16 10:11 03/31/16 15:47 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 111 25-150 03/28/16 10:11 03/31/16 15:47 5
13C4 PFOA 102 25-150 03/28/16 10:11 03/31/16 15:47 5
13C5 PFNA 97 25-150 03/28/16 10:11 03/31/16 15:47 5
1802 PFHxS 126 25-150 03/28/16 10:11 03/31/16 15:47 5
13C4 PFOS 86 25-150 03/28/16 10:11 03/31/16 15:47 5
Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Date Collected: 03/21/16 10:20 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.063 0.0023 0.00074 ug/L ~ 03/28/16 10:11 03/29/16 23:35 1
Perfluorooctanoic acid (PFOA) 0.72 B 0.0023 0.00069 ug/L 03/28/16 10:11 03/29/16 23:35 1
Perfluorononanoic acid (PFNA) 0.012 0.0023 0.00060 ug/L 03/28/16 10:11 03/29/16 23:35 1
Perfluorobutanesulfonic acid 0.027 0.0023 0.00085 ug/L 03/28/16 10:11 03/29/16 23:35 1
(PFBS)
Perfluorohexanesulfonic acid 048 M 0.0023 0.00080 ug/L 03/28/16 10:11  03/29/16 23:35 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 87 25-150 03/28/16 10:11 03/29/16 23:35 1
13C4 PFOA 72 25-150 03/28/16 10:11 03/29/16 23:35 1
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Client Sample Results

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-HP01P-0316
Date Collected: 03/21/16 10:20
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-5
Matrix: Water

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

13C4 PFOS 101
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Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C5 PFNA 70 25_-150 03/28/16 10:11 03/29/16 23:35 1
1802 PFHxS 114 25.150 03/28/16 10:11 03/29/16 23:35 1
13C4 PFOS 65 25.150 03/28/16 10:11 03/29/16 23:35 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 19 DM 0.018 0.0059 ug/L ~ 03/28/16 10:11 03/31/16 16:51 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 104 25-150 03/28/16 10:11 03/31/16 16:51 5
13C4 PFOA 107 25-150 03/28/16 10:11 03/31/16 16:51 5
13C5 PFNA 76 25-150 03/28/16 10:11 03/31/16 16:51 5
1802 PFHxS 139 25_150 03/28/16 10:11 03/31/16 16:51 5
25_-150 03/28/16 10:11 03/31/16 16:51 5
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Isotope Dilution Summary

TestAmerica Job ID: 320-17859-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Matrix: Water

Prep Type: Total/NA

3C4-PFHp 3C4 PFO/ 3C5PFN/ 802 PFHx 3C4 PFO!

Percent Isotope Dilution Recovery (Acceptance Limits)

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150)
320-17859-1 OF-FB07-0316 125 127 114 100 119
320-17859-2 OF-RW07-0316 109 98 81 111 121
320-17859-3 OF-HPFB01-0316 119 113 95 98 111
320-17859-4 OF-HP01-0316 81 71 65 105 62
320-17859-4 - DL OF-HP01-0316 111 102 97 126 86
320-17859-4 MS OF-HP01-0316 85 64 69 99 62
320-17859-4 MS - DL OF-HP01-0316 114 100 102 144 96
320-17859-4 MSD OF-HP01-0316 84 62 61 106 59
320-17859-4 MSD - DL OF-HP01-0316 107 83 91 128 90
320-17859-5 OF-HP01P-0316 87 72 70 114 65
320-17859-5 - DL OF-HP0O1P-0316 104 107 76 139 101
LCS 320-104553/2-A Lab Control Sample 109 104 112 94 116
MB 320-104553/1-A Method Blank 123 109 116 110 128

Surrogate Legend

13C4-PFHpA = 13C4-PFHpA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

QC Sample Results

TestAmerica Job ID: 320-17859-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

Lab Sample ID: MB 320-104553/1-A
Matrix: Water
Analysis Batch: 104824

Client Sample ID: Method Blank

Prep Type: Total/NA

Prep Batch: 104553
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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 ~ 03/28/16 10:11 03/29/16 20:45 1
Perfluorooctanoic acid (PFOA) 0.00217 J 0.0025 0.00075 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00065 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00092 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00087 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorooctanesulfonic acid (PFOS) 0.0030 U 0.0040 0.0013 ug/L 03/28/16 10:11 03/29/16 20:45 1
vMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 123 25-150 03/28/16 10:11 03/29/16 20:45 1
13C4 PFOA 109 25-150 03/28/16 10:11 03/29/16 20:45 1
13C5 PFNA 116 25-150 03/28/16 10:11 03/29/16 20:45 1
1802 PFHxS 110 25150 03/28/16 10:11 03/29/16 20:45 1
13C4 PFOS 128 25150 03/28/16 10:11 03/29/16 20:45 1
Lab Sample ID: LCS 320-104553/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0409 ug/L o 102 60-140
Perfluorooctanoic acid (PFOA) 0.0400 0.0380 ug/L 95 60-140
Perfluorononanoic acid (PFNA) 0.0400 0.0417 ug/L 104 60-140
Perfluorobutanesulfonic acid 0.0354 0.0307 ug/L 87  50-150
(PFBS)
Perfluorohexanesulfonic acid 0.0378 0.0385 ug/L 102 60-140
(PFHxS)
Perfluorooctanesulfonic acid 0.0382 0.0336 ug/L 88  60-140
(PFOS)
LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 109 25-150
13C4 PFOA 104 25-150
13C5 PFNA 112 25-150
1802 PFHxS 94 25150
13C4 PFOS 116 25.150
Lab Sample ID: 320-17859-4 MS Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.068 0.0377 0.111 ug/L a 115  60-140
Perfluorononanoic acid (PFNA) 0.011 0.0377 0.0427 ug/L 84 60-140
Perfluorobutanesulfonic acid 0.028 0.0333 0.0591 ug/L 94 50-150
(PFBS)
Perfluorohexanesulfonic acid 045 MJ 0.0357 0.552 M4 ug/L 299 60-140
(PFHxS)

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 85 25-150

TestAmerica Sacramento
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QC Sample Results
Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

TestAmerica Job ID: 320-17859-1

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

Lab Sample ID: 320-17859-4 MS
Matrix: Water
Analysis Batch: 104824

Client Sample ID: OF-HP01-0316

Prep Type: Total/NA
Prep Batch: 104553

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 64 25-150
13C5 PFNA 69 25-150
1802 PFHxS 99 25-150
13C4 PFOS 62 25-150
Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluoroheptanoic acid (PFHpA) 0.068 0.0373 0.108 ug/L o 109 60-140 3 30
Perfluorononanoic acid (PFNA) 0.011 0.0373 0.0520 ug/L 110 60-140 20 30
Perfluorobutanesulfonic acid 0.028 0.0329 0.0549 ug/L 82 50-150 7 30
(PFBS)
Perfluorohexanesulfonic acid 045 MJ 0.0353 0.530 M4 ug/L 239 60-140 4 30
(PFHXxS)

MSD MSD
Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 84 25-150
13C4 PFOA 62 25-150
13C5 PFNA 61 25-150
1802 PFHxS 106 25-150
13C4 PFOS 59 25-150
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL

Lab Sample ID: 320-17859-4 MS Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105043 Prep Batch: 104553

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorooctanoic acid (PFOA) - 0.62 DBJ 0.0377 0.709 D4 ug/L a 247  60-140
DL
Perfluorooctanesulfonic acid 22 DMJ 0.0360 207 DM4 ug/L -314 60 - 140
(PFOS) - DL

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA - DL 114 25-150
13C4 PFOA - DL 100 25-150
13C5 PFNA - DL 102 25-150
1802 PFHxS - DL 144 25-150
13C4 PFOS - DL 96 25-150
Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105043 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanoic acid (PFOA) - 062 DBJ 0.0373 0.797 D4 ug/L o 487 60 -140 12 30

DL

Page 12 of 21

TestAmerica Sacramento

4/1/2016



QC Sample Results

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

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

Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105043 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanesulfonic acid 22 DMJ 0.0356 219 DM4 ug/L o 41 60-140 6 30
(PFOS) - DL

MSD MSD

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA - DL 107 25-150
13C4 PFOA - DL 83 25-150
13C5 PFNA - DL 91 25-150
1802 PFHXxS - DL 128 25-150
13C4 PFOS - DL 90 25-150

TestAmerica Sacramento
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

QC Association Summary

TestAmerica Job ID: 320-17859-1

LCMS
Prep Batch: 104553
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-1 OF-FB07-0316 Total/NA Water 3535
320-17859-2 OF-RWO07-0316 Total/NA Water 3535
320-17859-3 OF-HPFB01-0316 Total/NA Water 3535
320-17859-4 OF-HP01-0316 Total/NA Water 3535
320-17859-4 - DL OF-HP01-0316 Total/NA Water 3535
320-17859-4 MS - DL OF-HP01-0316 Total/NA Water 3535
320-17859-4 MS OF-HP01-0316 Total/NA Water 3535
320-17859-4 MSD - DL OF-HP01-0316 Total/NA Water 3535
320-17859-4 MSD OF-HP01-0316 Total/NA Water 3535
320-17859-5 - DL OF-HP01P-0316 Total/NA Water 3535
320-17859-5 OF-HP0O1P-0316 Total/NA Water 3535
LCS 320-104553/2-A Lab Control Sample Total/NA Water 3535
MB 320-104553/1-A Method Blank Total/NA Water 3535
Analysis Batch: 104824
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-1 OF-FB07-0316 Total/NA Water WS-LC-0025 104553
320-17859-2 OF-RWO07-0316 Total/NA Water WS-LC-0025 104553
320-17859-3 OF-HPFB01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MS OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MSD OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-5 OF-HP01P-0316 Total/NA Water WS-LC-0025 104553
LCS 320-104553/2-A Lab Control Sample Total/NA Water WS-LC-0025 104553
MB 320-104553/1-A Method Blank Total/NA Water WS-LC-0025 104553
Analysis Batch: 105043
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-4 - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MS - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MSD - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-5 - DL OF-HP01P-0316 Total/NA Water WS-LC-0025 104553
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Lab Chronicle

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316
Date Collected: 03/21/16 09:25
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 491 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 491 mL 1.00 mL 104824 03/29/16 21:27 CBW TAL SAC
Client Sample ID: OF-RW07-0316 Lab Sample ID: 320-17859-2
Date Collected: 03/21/16 09:30 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 539.1 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 539.1mL 1.00 mL 104824 03/29/16 21:49 CBW TAL SAC
Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Date Collected: 03/21/16 10:10 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 527.9 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 527.9mL 1.00 mL 104824 03/29/16 22:10 CBW TAL SAC
Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4
Date Collected: 03/21/16 10:15 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 539.3 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 539.3mL 1.00 mL 104824 03/29/16 22:31 CBW TAL SAC
Total/NA Prep 3535 DL 539.3 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 539.3mL 1.00 mL 105043 03/31/16 15:47 JRB TAL SAC
Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Date Collected: 03/21/16 10:20 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3535 541.2 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 5412mL 1.00 mL 104824 03/29/16 23:35 CBW TAL SAC
Total/NA Prep 3535 DL 541.2 mL 1.00 mL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 541.2mL 1.00 mL 105043 03/31/16 16:51 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, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

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 CA200005 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, Inc. TestAmerica Job ID: 320-17859-1

Project/Site: CTO WE7G PFC Sampling

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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Sample Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

Lab Sample ID Client Sample ID Matrix Collected Received

320-17859-1 OF-FB07-0316 Water 03/21/16 09:25 03/22/16 10:00
320-17859-2 OF-RW07-0316 Water 03/21/16 09:30 03/22/16 10:00
320-17859-3 OF-HPFB01-0316 Water 03/21/16 10:10 03/22/16 10:00
320-17859-4 OF-HP01-0316 Water 03/21/16 10:15 03/22/16 10:00
320-17859-5 OF-HP01P-0316 Water 03/21/16 10:20 03/22/16 10:00

TestAmerica Sacramento
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MEMORANDUM CH2REHILL

Corrections to File

T0: Laura Turpen
COPIES: File
NALF_Fentress Perfluorinated Compound Investigation
FROM: Juliana Dean
Chemist
CH2M HILL
DATE: March 23, 2016

This memo is to document corrections made to the sample IDs for NALF Fentress PFC SDG
320-17859.

OF-HP01D-0316 OF-HPO1P-0316 32216 320-17859

VBO/NAL FENTRESS PFC 8DG 320-17858
COPYRIGHT 2016 BY CH2M HILL, INC. » COMPANY CONFIDENTIAL

Page 19 of 21

4/1/2016




AdoD B8l - NI “SICWES S yiim SABIS - AMYNYD HOGSH UM JUSID O] PeUniSy - TLHM NOLLNGIHISI

swounoy 9
m
auny aeq AG poNSIoH € ey e} Ag paysbuyey € W
iy 2087 e \ ﬁ\ g~ Agpevessy E S 7 preg AG paysiibLya;
vod| AFret \N\\\ 7 Sk W Tolfizfee % Nﬂ ‘
E a7 m.. Ag pesrsosyt “f ey 3T A poysimburay f
— mpo [| sMegie ] seas [ Sege [ smomer [ Sm0HrE [
{(W2ads) siuawanbay o0 PaunDAE St PUNAIY LY
poutei sue seyduss  possones oq e oy oY saq sy [] 98745 /65005 [] EMMMHNEM wnoon O] guosey [ ey [ qeuiseiy ] preseion O]
; LOREINILSD) PIEZEH SISO
4 X SHEEIIER qMep- AP~ 20
O o) L[] Siof (S-Nep - TFHH
,, = X NBER SU-ATED- - Hg
1 A A FIY | eI - wo o
i T 4 nREE \ g IR
T L x| [<gbo | ANep -£INF -
X 2 % X[ [ szbo| alfnfe NeD-L091-J9
] N 2| a ] L
1I8234 JO SUCIDUCD [~ mW\NMHMM\WM xuep OO O g\ \W . .NV\O Omm.w \ a\t\ CQ
/SUORINRSUY 18reds § JQ\Q.G.M mv R %%G\\n.wh\mwﬁ %M.K%W
SIGLUON \\\qsvw\wmsmu N\ (IEIS) uonea07 DUE SIUBN 199y
{pBossls sy oIS 8101 Tm . .«0_6_5
_ = J ISy yoey) sysAreuy 1B GET JOBIL0D YIS ﬁ &Eu,mﬁ vmm/ %ﬁwm 47
jo 2d NN\ ¥y _ Wmn ) Qm m“
¢l GNU 8¢ .NEME =7 Aﬁ\ LGy M&L@W&M&E&M oLy 0ae U‘ﬁ;.m 2 g w\mSQMQ | ssaupoy
L) _
SBGUITIN APGISTID JO UBYD & \\ _ \ % Mm%&w._mﬁl i h\g\ﬁs g
- (2001} p210-TVL

fpojsny Jo UBYD BEBLLOZE &Q? me\n L197EM Bupyia
p1023y Apoisn)

oo il e e



Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 320-17859-1

Login Number: 17859 List Source: TestAmerica Sacramento
List Number: 1
Creator: Nelson, Kym D

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

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

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

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

HTs)

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

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

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

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

TestAmerica Sacramento
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 320-17859-1
Job Description: CTO WE7G PFC Sampling

For:

CH2M Hill, Inc.
5701 Cleveland Street
Suite 200
Virginia Beach, VA 23462

Attention: Laurie George

Laura Turpen, Project Manager |
880 Riverside Parkway, West Sacramento, CA, 95605
(916)374-4414
laura.turpen@testamericainc.com
04/01/2016

Approved for release.
Laura Turpen

Project Manager |
4/1/2016 4:49 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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Client: CH2M Hill, Inc.

Definitions/Glossary

Project/Site: CTO WE7G PFC Sampling

TestAmerica Job ID: 320-17859-1

Qualifiers

LCMS

Qualifier Qualifier Description

u Undetected at the Limit of Detection.

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

B Blank contamination: The analyte was detected above one-half the reporting limit in an associated blank.

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

M Manual integrated compound.

D The reported value is from a dilution.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o 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)

Page 4 of 526

TestAmerica Sacramento

04/01/2016



CASE NARRATIVE
Client: CH2M Hill, Inc.
Project: CTO WE7G PFC Sampling

Report Number: 320-17859-1

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 3/22/2016 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 2.0° C.

Receipt Exceptions

The sample ID for the following sample was corrected at the request of the client. The document with the request is included with the
chain of custody in the report.
OF-HP01P-0316 (320-17859-5)

PFC

Samples OF-FB07-0316 (320-17859-1), OF-RW07-0316 (320-17859-2), OF-HPFB01-0316 (320-17859-3), OF-HP01-0316 (320-17859-4)
and OF-HP01P-0316 (320-17859-5) were analyzed for PFC in accordance with PFC. The samples were prepared on 03/28/2016 and
analyzed on 03/29/2016 and 03/31/2016.

Perfluorooctanoic acid (PFOA) was detected in method blank MB 320-104553/1-A at a level that was above the method detection limit but
below the reporting limit. The value should be considered an estimate, and has been flagged. If the associated sample reported a result
above the MDL and/or RL, the result has been flagged. Refer to the QC report for details.

Perfluorooctanesulfonic acid (PFOS) failed the recovery criteria low for the MS/MSD of sample OF-HP01-0316MS (320-17859-4) in batch
320-105043. Perfluorohexanesulfonic acid (PFHxS) and Perfluorooctanoic acid (PFOA) failed the recovery criteria high.

Samples OF-HP01-0316 (320-17859-4)[5X] and OF-HP01P-0316 (320-17859-5)[5X] required dilution prior to analysis. The reporting
limits have been adjusted accordingly.

Page 5 of 526 04/01/2016



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 320-104824/11) and (ICV 320-105043/11)

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

Organic Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Detection Summary

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316

Lab Sample ID: 320-17859-1

[ No Detections.

Client Sample ID: OF-RW07-0316

Lab Sample ID: 320-17859-2

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorooctanoic acid (PFOA) 0.00072 JB 0.0023 0.00069 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.0011 J 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA

Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 0.0015 J 0.0024 0.00087 ug/L 1 WS-LC-0025 Total/NA

Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4

7Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.068 0.0023 0.00074 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.011 0.0023 0.00061 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.028 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 045 MJ 0.0023 0.00081 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) - DL 062 DBJ 0.012 0.0035 ug/L 5 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 22 DMJ 0.019 0.0059 ug/L 5 WS-LC-0025 Total/NA

DL

Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluoroheptanoic acid (PFHpA) 0.063 0.0023 0.00074 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 072 B 0.0023 0.00069 ug/L 1 WS-LC-0025 Total/NA
Perfluorononanoic acid (PFNA) 0.012 0.0023 0.00060 ug/L 1 WS-LC-0025 Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.027 0.0023 0.00085 ug/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 048 M 0.0023 0.00080 ug/L 1 WS-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) - 19 DM 0.018 0.0059 ug/L 5 WS-LC-0025 Total/NA

| DL

This Detection Summary does not include radiochemical test results.
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Client Sample Results

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316
Date Collected: 03/21/16 09:25
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-1
Matrix: Water

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0020 U 0.0025 0.00082 ug/L ~ 03/28/16 10:11  03/29/16 21:27 1
Perfluorooctanoic acid (PFOA) 0.0020 U 0.0025 0.00076 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00067 ug/L 03/28/16 10:11  03/29/16 21:27 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00093 ug/L 03/28/16 10:11 03/29/16 21:27 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00089 ug/L 03/28/16 10:11 03/29/16 21:27 1
Perfluorooctanesulfonic acid (PFOS) 0.0031 U 0.0041 0.0013 ug/L 03/28/16 10:11 03/29/16 21:27 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 125 25-150 03/28/16 10:11 03/29/16 21:27 1
13C4 PFOA 127 25-150 03/28/16 10:11 03/29/16 21:27 1
13C5 PFNA 114 25-150 03/28/16 10:11 03/29/16 21:27 1
1802 PFHxS 100 25-150 03/28/16 10:11 03/29/16 21:27 1
13C4 PFOS 119 25-150 03/28/16 10:11 03/29/16 21:27 1
Client Sample ID: OF-RW07-0316 Lab Sample ID: 320-17859-2
Date Collected: 03/21/16 09:30 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.0019 U 0.0023 0.00074 ug/L ~ 03/28/16 10:11  03/29/16 21:49 1
Perfluorooctanoic acid (PFOA) 0.00072 JB 0.0023 0.00069 ug/L 03/28/16 10:11 03/29/16 21:49 1
Perfluorononanoic acid (PFNA) 0.0019 U 0.0023 0.00061 ug/L 03/28/16 10:11  03/29/16 21:49 1
Perfluorobutanesulfonic acid 0.0011 J 0.0023 0.00085 ug/L 03/28/16 10:11  03/29/16 21:49 1
PFBS
I(Derflquohexanesquonic acid (PFHxS) 0.0019 U 0.0023 0.00081 ug/L 03/28/16 10:11 03/29/16 21:49 1
Perfluorooctanesulfonic acid (PFOS) 0.0028 U 0.0037 0.0012 ug/L 03/28/16 10:11 03/29/16 21:49 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 109 25-150 03/28/16 10:11 03/29/16 21:49 1
13C4 PFOA 98 25-150 03/28/16 10:11 03/29/16 21:49 1
13C5 PFNA 81 25-150 03/28/16 10:11 03/29/16 21:49 1
1802 PFHxS 111 25-150 03/28/16 10:11 03/29/16 21:49 1
13C4 PFOS 121 25-150 03/28/16 10:11 03/29/16 21:49 1
Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Date Collected: 03/21/16 10:10 Matrix: Water
Date Received: 03/22/16 10:00
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 ~ 03/28/16 10:11 03/29/16 22:10 1
Perfluorooctanoic acid (PFOA) 0.0019 U 0.0024 0.00071 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorononanoic acid (PFNA) 0.0019 U 0.0024 0.00062 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorobutanesulfonic acid 0.0015 J 0.0024 0.00087 ug/L 03/28/16 10:11 03/29/16 22:10 1
PFBS
Lerﬂquohexanesulfonic acid (PFHxS) 0.0019 U 0.0024 0.00082 ug/L 03/28/16 10:11 03/29/16 22:10 1
Perfluorooctanesulfonic acid (PFOS) 0.0028 U 0.0038 0.0012 ug/L 03/28/16 10:11  03/29/16 22:10 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 119 25-150 03/28/16 10:11 03/29/16 22:10 1
13C4 PFOA 113 25-150 03/28/16 10:11 03/29/16 22:10 1
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Client Sample Results
Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-HPFB01-0316
Date Collected: 03/21/16 10:10
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-3
Matrix: Water

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

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C5 PFNA 95 25-150 03/28/16 10:11 03/29/16 22:10 1
1802 PFHxS 98 25-150 03/28/16 10:11 03/29/16 22:10 1
13C4 PFOS 111 25-150 03/28/16 10:11 03/29/16 22:10 1
Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4
Date Collected: 03/21/16 10:15 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.068 0.0023 0.00074 ug/L ~ 03/28/16 10:11 03/29/16 22:31 1
Perfluorononanoic acid (PFNA) 0.011 0.0023 0.00061 ug/L 03/28/16 10:11 03/29/16 22:31 1
Perfluorobutanesulfonic acid 0.028 0.0023 0.00085 ug/L 03/28/16 10:11  03/29/16 22:31 1
PFBS
f’erfluc)wohexanesulfonic acid 045 MJ 0.0023 0.00081 ug/L 03/28/16 10:11  03/29/16 22:31 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 81 25-150 03/28/16 10:11 03/29/16 22:31 1
13C4 PFOA 71 25-150 03/28/16 10:11  03/29/16 22:31 1
13C5 PFNA 65 25-150 03/28/16 10:11 03/29/16 22:31 1
1802 PFHxS 105 25_150 03/28/16 10:11 03/29/16 22:31 1
13C4 PFOS 62 25_150 03/28/16 10:11 03/29/16 22:31 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanoic acid (PFOA) 062 DBJ 0.012 0.0035 ug/L ~ 03/28/16 10:11 03/31/16 15:47 5
Perfluorooctanesulfonic acid 22 DMJ 0.019 0.0059 ug/L 03/28/16 10:11 03/31/16 15:47 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 111 25-150 03/28/16 10:11 03/31/16 15:47 5
13C4 PFOA 102 25-150 03/28/16 10:11 03/31/16 15:47 5
13C5 PFNA 97 25-150 03/28/16 10:11 03/31/16 15:47 5
1802 PFHxS 126 25-150 03/28/16 10:11 03/31/16 15:47 5
13C4 PFOS 86 25-150 03/28/16 10:11 03/31/16 15:47 5
Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Date Collected: 03/21/16 10:20 Matrix: Water
Date Received: 03/22/16 10:00
Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 0.063 0.0023 0.00074 ug/L ~ 03/28/16 10:11 03/29/16 23:35 1
Perfluorooctanoic acid (PFOA) 0.72 B 0.0023 0.00069 ug/L 03/28/16 10:11 03/29/16 23:35 1
Perfluorononanoic acid (PFNA) 0.012 0.0023 0.00060 ug/L 03/28/16 10:11 03/29/16 23:35 1
Perfluorobutanesulfonic acid 0.027 0.0023 0.00085 ug/L 03/28/16 10:11  03/29/16 23:35 1
PFBS
E’erﬂuc))rohexanesulfonic acid 048 M 0.0023 0.00080 ug/L 03/28/16 10:11  03/29/16 23:35 1
(PFHxS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 87 25-150 03/28/16 10:11 03/29/16 23:35 1
13C4 PFOA 72 25-150 03/28/16 10:11 03/29/16 23:35 1
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Client Sample Results

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-HP01P-0316
Date Collected: 03/21/16 10:20
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-5
Matrix: Water

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

13C4 PFOS 101
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Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C5 PFNA 70 25.150 03/28/16 10:11 03/29/16 23:35 1
1802 PFHxS 114 25.150 03/28/16 10:11 03/29/16 23:35 1
13C4 PFOS 65 25.150 03/28/16 10:11 03/29/16 23:35 1
Method: WS-LC-0025 - Perfluorinated Hydrocarbons - DL
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 19 DM 0.018 0.0059 ug/L ~03/28/16 10:11 03/31/16 16:51 5
(PFOS)
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 104 25.150 03/28/16 10:11 03/31/16 16:51 5
13C4 PFOA 107 25.150 03/28/16 10:11 03/31/16 16:51 5
13C5 PFNA 76 25.150 03/28/16 10:11 03/31/16 16:51 5
1802 PFHxS 139 25-150 03/28/16 10:11 03/31/16 16:51 5
25-150 03/28/16 10:11 03/31/16 16:51 5
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Default Detection Limits

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

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

TestAmerica Sacramento
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Isotope Dilution Summary

TestAmerica Job ID: 320-17859-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons
Matrix: Water

Prep Type: Total/NA

3C4-PFHp 3C4 PFO/ 3C5PFN/ 302 PFHx 3C4 PFO!

Percent Isotope Dilution Recovery (Acceptance Limits)

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150)
320-17859-1 OF-FB07-0316 125 127 114 100 119
320-17859-2 OF-RW07-0316 109 98 81 111 121
320-17859-3 OF-HPFB01-0316 119 113 95 98 111
320-17859-4 OF-HP01-0316 81 71 65 105 62
320-17859-4 - DL OF-HP01-0316 111 102 97 126 86
320-17859-4 MS OF-HP01-0316 85 64 69 99 62
320-17859-4 MS - DL OF-HP01-0316 114 100 102 144 96
320-17859-4 MSD OF-HP01-0316 84 62 61 106 59
320-17859-4 MSD - DL OF-HP01-0316 107 83 91 128 90
320-17859-5 OF-HP01P-0316 87 72 70 114 65
320-17859-5 - DL OF-HP01P-0316 104 107 76 139 101
LCS 320-104553/2-A Lab Control Sample 109 104 112 94 116
MB 320-104553/1-A Method Blank 123 109 116 110 128

Surrogate Legend

13C4-PFHpA = 13C4-PFHpA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

QC Sample Results

TestAmerica Job ID: 320-17859-1

Method: WS-LC-0025 - Perfluorinated Hydrocarbons

7Lab Sample ID: MB 320-104553/1-A
Matrix: Water
Analysis Batch: 104824

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 104553

Page 13 of
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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 ~ 03/28/16 10:11 03/29/16 20:45 1
Perfluorooctanoic acid (PFOA) 0.00217 J 0.0025 0.00075 ug/L 03/28/16 10:11  03/29/16 20:45 1
Perfluorononanoic acid (PFNA) 0.0020 U 0.0025 0.00065 ug/L 03/28/16 10:11  03/29/16 20:45 1
Perfluorobutanesulfonic acid (PFBS) 0.0020 U 0.0025 0.00092 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorohexanesulfonic acid (PFHxS) 0.0020 U 0.0025 0.00087 ug/L 03/28/16 10:11 03/29/16 20:45 1
Perfluorooctanesulfonic acid (PFOS) 0.0030 U 0.0040 0.0013 ug/L 03/28/16 10:11 03/29/16 20:45 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4-PFHpA 123 25_150 03/28/16 10:11 03/29/16 20:45 1
13C4 PFOA 109 25_150 03/28/16 10:11 03/29/16 20:45 1
13C5 PFNA 116 25_150 03/28/16 10:11 03/29/16 20:45 1
1802 PFHxS 110 25_150 03/28/16 10:11 03/29/16 20:45 1
13C4 PFOS 128 25_150 03/28/16 10:11 03/29/16 20:45 1
Lab Sample ID: LCS 320-104553/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.0400 0.0409 ug/L B 102 60 -140
Perfluorooctanoic acid (PFOA) 0.0400 0.0380 ug/L 95 60 -140
Perfluorononanoic acid (PFNA) 0.0400 0.0417 ug/L 104 60 -140
Perfluorobutanesulfonic acid 0.0354 0.0307 ug/L 87  50-150
(PFBS)
Perfluorohexanesulfonic acid 0.0378 0.0385 ug/L 102 60-140
(PFHxS)
Perfluorooctanesulfonic acid 0.0382 0.0336 ug/L 88 60-140
(PFOS)
LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 109 25_150
13C4 PFOA 104 25.150
13C5 PFNA 112 25.150
1802 PFHxS 94 25_150
13C4 PFOS 116 25_150
Lab Sample ID: 320-17859-4 MS Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluoroheptanoic acid (PFHpA) 0.068 0.0377 0.111 ug/L B 115 60 -140
Perfluorononanoic acid (PFNA) 0.011 0.0377 0.0427 ug/L 84 60 -140
Perfluorobutanesulfonic acid 0.028 0.0333 0.0591 ug/L 94  50-150
(PFBS)
Perfluorohexanesulfonic acid 0.45 MJ 0.0357 0.552 M4 ug/L 299 60 - 140
(PFHxS)

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 85 25_150
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

QC Sample Results

TestAmerica Job ID: 320-17859-1

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

Lab Sample ID: 320-17859-4 MS
Matrix: Water
Analysis Batch: 104824

Client Sample ID: OF-HP01-0316
Prep Type: Total/NA
Prep Batch: 104553

13C4 PFOS 59

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 64 25_150
13C5 PFNA 69 25_150
1802 PFHxS 99 25_150
13C4 PFOS 62 25_150
Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 104824 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluoroheptanoic acid (PFHpA) 0.068 0.0373 0.108 ug/L B 109 60 -140 3 30
Perfluorononanoic acid (PFNA) 0.011 0.0373 0.0520 ug/L 110 60 -140 20 30
Perfluorobutanesulfonic acid 0.028 0.0329 0.0549 ug/L 82 50-150 7 30
(PFBS)
Perfluorohexanesulfonic acid 0.45 MJ 0.0353 0.530 M4 ug/L 239 60 - 140 4 30
(PFHxS)

MSD MSD
Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA 84 25_150
13C4 PFOA 62 25_150
13C5 PFNA 61 25_150
1802 PFHxS 106 25.150
25.150

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

Lab Sample ID: 320-17859-4 MS
Matrix: Water
Analysis Batch: 105043

Client Sample ID: OF-HP01-0316
Prep Type: Total/NA
Prep Batch: 104553
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Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorooctanoic acid (PFOA) - 062 DBJ 0.0377 0.709 D4 ug/L n 247  60-140
DL
Perfluorooctanesulfonic acid 22 DMJ 0.0360 207 DM4 ug/L -314 60 - 140
(PFOS) - DL

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA - DL 114 25_150
13C4 PFOA - DL 100 25_150
13C5 PFNA - DL 102 25_150
1802 PFHxS - DL 144 25_-150
13C4 PFOS - DL 96 25_-150
Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105043 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanoic acid (PFOA) - 062 DBJ 0.0373 0.797 D4 ug/L - 487 60-140 12 30
DL
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QC Sample Results

Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

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

Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316
Matrix: Water Prep Type: Total/NA
Analysis Batch: 105043 Prep Batch: 104553

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorooctanesulfonic acid 22 DMJ 0.0356 219 DM4 ug/L B 41 60-140 6 30
(PFOS) - DL

MSD MSD

Isotope Dilution %Recovery Qualifier Limits
13C4-PFHpA - DL 107 25-150
13C4 PFOA - DL 83 25-150
13C5 PFNA - DL 91 25-150
1802 PFHxS - DL 128 25-150
13C4 PFOS - DL 90 25-150
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

QC Association Summary

TestAmerica Job ID: 320-17859-1

LCMS
Prep Batch: 104553
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-1 OF-FB07-0316 Total/NA Water 3535
320-17859-2 OF-RW07-0316 Total/NA Water 3535
320-17859-3 OF-HPFB01-0316 Total/NA Water 3535
320-17859-4 - DL OF-HP01-0316 Total/NA Water 3535
320-17859-4 OF-HP01-0316 Total/NA Water 3535
320-17859-4 MS OF-HP01-0316 Total/NA Water 3535
320-17859-4 MS - DL OF-HP01-0316 Total/NA Water 3535
320-17859-4 MSD OF-HP01-0316 Total/NA Water 3535
320-17859-4 MSD - DL OF-HP01-0316 Total/NA Water 3535
320-17859-5 OF-HP01P-0316 Total/NA Water 3535
320-17859-5 - DL OF-HP01P-0316 Total/NA Water 3535
LCS 320-104553/2-A Lab Control Sample Total/NA Water 3535
MB 320-104553/1-A Method Blank Total/NA Water 3535
Analysis Batch: 104824
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-1 OF-FB07-0316 Total/NA Water WS-LC-0025 104553
320-17859-2 OF-RW07-0316 Total/NA Water WS-LC-0025 104553
320-17859-3 OF-HPFBO01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MS OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MSD OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-5 OF-HP01P-0316 Total/NA Water WS-LC-0025 104553
LCS 320-104553/2-A Lab Control Sample Total/NA Water WS-LC-0025 104553
MB 320-104553/1-A Method Blank Total/NA Water WS-LC-0025 104553
Analysis Batch: 105043
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-17859-4 - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MS - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-4 MSD - DL OF-HP01-0316 Total/NA Water WS-LC-0025 104553
320-17859-5 - DL OF-HP01P-0316 Total/NA Water WS-LC-0025 104553
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Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

Lab Chronicle

TestAmerica Job ID: 320-17859-1

Client Sample ID: OF-FB07-0316
Date Collected: 03/21/16 09:25
Date Received: 03/22/16 10:00

Lab Sample ID: 320-17859-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 104824 03/29/16 21:27 CBW TAL SAC
Client Sample ID: OF-RW07-0316 Lab Sample ID: 320-17859-2
Date Collected: 03/21/16 09:30 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 104824 03/29/16 21:49 CBW TAL SAC
Client Sample ID: OF-HPFB01-0316 Lab Sample ID: 320-17859-3
Date Collected: 03/21/16 10:10 Matrix: Water
Date Received: 03/22/16 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 104824 03/29/16 22:10 CBW TAL SAC
Client Sample ID: OF-HP01-0316 Lab Sample ID: 320-17859-4
Date Collected: 03/21/16 10:15 Matrix: Water
Date Received: 03/22/16 10:00
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 104824 03/29/16 22:31 CBW TAL SAC
Total/NA Prep 3535 DL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 105043 03/31/16 15:47 JRB TAL SAC
Client Sample ID: OF-HP01P-0316 Lab Sample ID: 320-17859-5
Date Collected: 03/21/16 10:20 Matrix: Water
Date Received: 03/22/16 10:00
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 1 104824 03/29/16 23:35 CBW TAL SAC
Total/NA Prep 3535 DL 104553 03/28/16 10:11 HJA TAL SAC
Total/NA Analysis  WS-LC-0025 DL 5 105043 03/31/16 16:51 JRB TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605,
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Certification Summary

Client: CH2M Hill, Inc.
Project/Site: CTO WE7G PFC Sampling

TestAmerica Job ID: 320-17859-1

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 CA200005 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, Inc. TestAmerica Job ID: 320-17859-1

Project/Site: CTO WE7G PFC Sampling

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

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

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

TestAmerica Sacramento
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Sample Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 320-17859-1
Project/Site: CTO WE7G PFC Sampling

Lab Sample ID Client Sample ID Matrix Collected Received

320-17859-1 OF-FB07-0316 Water 03/21/16 09:25 03/22/16 10:00
320-17859-2 OF-RW07-0316 Water 03/21/16 09:30 03/22/16 10:00
320-17859-3 OF-HPFB01-0316 Water 03/21/16 10:10 03/22/16 10:00
320-17859-4 OF-HP01-0316 Water 03/21/16 10:15 03/22/16 10:00
320-17859-5 OF-HP01P-0316 Water 03/21/16 10:20 03/22/16 10:00

TestAmerica Sacramento
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-17859-1

SDG No.:

Instrument ID: A6

Analysis Batch Number: 104824

Lab Sample ID: STD 320-104824/3 IC

Client Sample ID:

Date Analyzed: 03/28/16 18:22 Lab File ID: 28MAR2016A6A 004b.d GC Column: Acquity ID: 1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST DATE
Perfluorodecane Sulfonic acid 12.65 | Assign Peak westendor | 03/30/16 14:58
fc
Lab Sample ID: 320-17859-4 Client Sample ID: OF-HP01-0316
Date Analyzed: 03/29/16 22:31 Lab File ID: 28MAR2016A6A 083b.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.11 | Isomers westendor | 03/30/16 15:45
(PFHxS) fc
Lab Sample ID: 320-17859-4 MS Client Sample ID: OF-HP01-0316 MS
Date Analyzed: 03/29/16 22:52 Lab File ID: 28MAR2016A6A 084b.d GC Column: Acquity ID: 1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.11 | Isomers westendor | 03/30/16 15:45
(PFHxS) fc
Lab Sample ID: 320-17859-4 MSD Client Sample ID: OF-HP01-0316 MSD
Date Analyzed: 03/29/16 23:14 Lab File ID: 28MAR2016A6A 085b.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.11 | Isomers westendor | 03/30/16 15:44
(PFHxS) fc
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-17859-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID: 320-17859-5

104824

Client Sample ID: OF-HP01P-0316

Date Analyzed: 03/29/16 23:35 Lab File ID: 28MAR2016A6A 086b.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 9.11 | Isomers westendor | 03/30/16 15:46
(PFHXS) fc
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-1

7859-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID: STD 320-105043/3 IC

105043

Client Sample ID:

Date Analyzed: 03/31/16 12:36 Lab File ID: 31MAR2016B6B 003.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 10.20 | Assign Peak westendor | 03/31/16 15:13
fc
Perfluoroheptanesulfonic Acid 10.21 | Assign Peak westendor | 03/31/16 15:13
(PFHPS) fc
Perfluorodecane Sulfonic acid 12.66 | Assign Peak westendor | 03/31/16 15:13
fc
Lab Sample ID: STD 320-105043/4 IC Client Sample ID:
Date Analyzed: 03/31/16 12:57 Lab File ID: 31MAR2016B6B 004.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorodecane Sulfonic acid 12.64 | Assign Peak westendor | 03/31/16 15:13
fc
Lab Sample ID: 320-17859-4 DL Client Sample ID: OF-HP01-0316 DL
Date Analyzed: 03/31/16 15:47 Lab File ID: 31MAR2016B6B 012.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.15 | Isomers westendor | 04/01/16 09:17
(PFOS) fc
Lab Sample ID: 320-17859-4 MS DL Client Sample ID: QOF-HP01-0316 MS DL
Date Analyzed: 03/31/16 16:08 Lab File ID: 31MAR2016B6B 013.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.15 | Isomers westendor | 04/01/16 09:18
(PFOS) fc
WS-LC-0025
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-17859-1

Instrument ID: A6

Analysis Batch Number:

Lab Sample ID: 320-17859-4 MSD DL

105043

Client Sample ID: OF-HP01-0316 MSD DL

Date Analyzed: 03/31/16 16:30 Lab File ID: 31MAR2016B6B 014.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.15 | Isomers westendor | 04/01/16 09:19
(PFOS) fc
Lab Sample ID: 320-17859-5 DL Client Sample ID: OF-HP01P-0316 DL
Date Analyzed: 03/31/16 16:51 Lab File ID: 31MAR2016B6B 015.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 11.15 | Isomers westendor | 04/01/16 09:19
(PFOS) fc
WS-LC-0025
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY

Job No.: 320-17859-1

SDG No.:

SUMMARY

Parent Reagent

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

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

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

Lab Name: TestAmerica Sacramento Job No.: 320-17859-1

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

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

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

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

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

115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoOA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPENA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDAO414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PENA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-17859-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.LCPFCSP_00040 06/30/16|12/30/15 | Methanol, Lot 090285 5 mL | LCPFCSP_00039 0.5 mL |Perfluorobutyric acid 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
Perfluorodecane Sulfonic acid 0.0964 ug/mL
Perfluoroheptanoic acid 0.1 ug/mL
(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.0946 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctandecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0956 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
Perfluoropentanoic acid 0.1 ug/mL
Perfluorotetradecanoic acid 0.1 ug/mL
Perfluorotridecanoic acid 0.1 ug/mL
Perfluoroundecanoic acid 0.1 ug/mL
..LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
(PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
...LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
...LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
B (PFBS)
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-17859-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L2_00019 06/29/16]01/08/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00024 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00040 50 ulL|Perfluorobutyric acid 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
Perfluorodecane Sulfonic acid 0.964 ng/mL
Perfluoroheptanoic acid 1 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
Perfluorohexanoic acid 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.946 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 1 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-17859-1

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

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

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

115491

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

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

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

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

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

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

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

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

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
..LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA0O414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0O714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL

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

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

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

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

(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA(0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
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.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
..LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA0714T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJAO0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L5_00016 06/29/16|12/30/15 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00024 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 250 uL | Perfluorobutyric acid 50 ng/mL
Perfluorobutanesulfonic acid 44 .2 ng/mL
(PFBS)
Perfluorodecanoic acid 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
Perfluorodecane Sulfonic acid 48.2 ng/mL
Perfluoroheptanoic acid 50 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 47.3 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctandecanoic acid 50 ng/mL
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Perfluorooctanesulfonic acid 47.8 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
Perfluorotetradecanoic acid 50 ng/mL
Perfluorotridecanoic acid 50 ng/mL
Perfluoroundecanoic acid 50 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8BFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA1214T (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA(0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPEFNAQ0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOAQ0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00003 0.1 mL |Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL|Perfluorohexadecanoic acid 1 ug/mL
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LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
(PFHXS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL|Perfluorotridecanoic acid 1 ug/mL
LCPFUdJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
..LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODAQ0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(07141I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
..LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L6_00015 06/29/16|12/30/15 |MeOH/H20, Lot 090285 2 mL|LCMPFCSU_00024 100 uL | 13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
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13C2 PFUnA 50 ng/mL
LCPFCSP_00039 400 uL|Perfluorobutyric acid 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL
(PFBS)
Perfluorodecanoic acid 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
Perfluorodecane Sulfonic acid 192.8 ng/mL
Perfluoroheptanoic acid 200 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 189.2 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 200 ng/mL
Perfluorooctanoic acid (PFOA) 200 ng/mL
Perfluorooctandecanoic acid 200 ng/mL
Perfluorooctanesulfonic acid 191.2 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 200 ng/mL
Perfluoropentanoic acid 200 ng/mL
Perfluorotetradecanoic acid 200 ng/mL
Perfluorotridecanoic acid 200 ng/mL
Perfluoroundecanoic acid 200 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 |Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20 | Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA1214T (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDA(0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
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. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 |Methanol, Lot 090285 5 mL | LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00003 0.1 mL|Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00003 0.1 mL|Perfluorododecanoic acid 1 ug/mL
LCPFDSA 00001 0.1 mL|Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 0.1 mL|Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpSA 00001 0.1 mL|Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00003 0.1 mL|Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 0.1 mL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxSA 00001 0.1 mL |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHxS)
LCPFNA 00004 0.1 mL|Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00004 0.1 mL|Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 0.1 mL|Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 0.1 mL|Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00005 0.1 mL|Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00003 0.1 mL|Perfluoropentanoic acid 1 ug/mL
LCPFTeDA 00003 0.1 mL|Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 0.1 mL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 0.1 mL|Perfluoroundecanoic acid 1 ug/mL
. .LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBAO0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
..LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
. .LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
. .LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpA(0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
. .LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_ 00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSAQ0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA(0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
.LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
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. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
. .LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFC-L7_00015 06/29/16|12/30/15 | MeOH/H20, Lot 090285 2 mL | LCMPFCSU 00024 100 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00039 800 uL |Perfluorobutyric acid 400 ng/mL
Perfluorobutanesulfonic acid 353.6 ng/mL
(PFBS)
Perfluorodecanoic acid 400 ng/mL
Perfluorododecanoic acid 400 ng/mL
Perfluorodecane Sulfonic acid 385.6 ng/mL
Perfluoroheptanoic acid 400 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 380.8 ng/mL
Perfluorohexanoic acid 400 ng/mL
Perfluorohexadecanoic acid 400 ng/mL
Perfluorohexanesulfonic acid 378.4 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 400 ng/mL
Perfluorooctanoic acid (PFOA) 400 ng/mL
Perfluorooctandecanoic acid 400 ng/mL
Perfluorooctanesulfonic acid 382.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 400 ng/mL
Perfluoropentanoic acid 400 ng/mL
Perfluorotetradecanoic acid 400 ng/mL
Perfluorotridecanoic acid 400 ng/mL
Perfluoroundecanoic acid 400 ng/mL
.LCMPFCSU_00024 06/29/16|12/29/15 | Methanol, Lot Baker 10 mL|LCM2PFHxDA 00003 0.2 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.2 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.2 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.2 mL|13C5-PFPeA 1 ug/mL
LCMBFOSA 00006 0.2 mL|13C8 FOSA 1 ug/mL
LCMPFBA 00004 0.2 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00004 0.2 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00004 0.2 mL|13C2 PFDoA 1 ug/mL
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LCMPFHxA 00005 0.2 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.2 mL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00003 0.2 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.2 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.2 mL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00005 0.2 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCM8FOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141 (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
..LCMPFDA 00004 04/13/19 Wellington Laboratories, Lot MPFDAQ0414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00004 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00005 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00005 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00039 06/30/16|12/30/15 | Methanol, Lot 090285 5 mL|LCPFBA 00003 0.1 mL|Perfluorobutyric acid 1 ug/mL
LCPFBSA 00001 0.1 mL|Perfluorobutanesulfonic acid 0.884 ug/mL

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

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

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

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

(PFBS)
. .LCPFDA 00003 06/18/18 Wellington Laboratories, Lot PFDA0613 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00003 01/03/18 Wellington Laboratories, Lot PFDoA0113 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
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..LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
. .LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDA0707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxXSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHxS)
. .LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA(0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
..LCPFOA 00004 10/11/18 Wellington Laboratories, Lot PFOA1013 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
. .LCPFOSA 00005 07/31/18 Wellington Laboratories, Lot FOSA(0714I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
. .LCPFPeA 00003 01/03/18 Wellington Laboratories, Lot PFPeA0113 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
. .LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
. .LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
LCPFCIC_00016 06/16/16|12/22/15 |MeOH/H20, Lot 09285 5 mL|LCMPFCSU_00023 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5-PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFACMXB 00008 125 ulL | Perfluorobutanesulfonic acid 44 .25 ng/mL
- (PFBS)
Perfluoroheptanoic acid 50 ng/mL
(PFHpPA)
Perfluorohexanesulfonic acid 47.25 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 47.75 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
.LCMPFCSU_00023 06/21/16|12/21/15 |Methanol, Lot Baker 5 mL | LCM2PFHxDA 00002 0.1 mL|13C2-PFHxDA 1 ug/mL
115491
LCM2PFTeDA 00003 0.1 mL|13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00003 0.1 mL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00004 0.1 mL|13C5-PFPeA 1 ug/mL
LCM8FOSA 00006 0.1 mL|13C8 FOSA 1 ug/mL
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LCMPFBA 00004 0.1 mL|13C4 PFBA 1 ug/mL
LCMPFDA 00005 0.1 mL|13C2 PFDA 1 ug/mL
LCMPFDoA 00003 0.1 mL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00006 0.1 mL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00004 0.1 mL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00003 0.1 mL|13C5 PFNA 1 ug/mL
LCMPFOA 00007 0.1 mL|13C4 PFOA 1 ug/mL
LCMPFOS 00009 0.1 mL|13C4 PFOS 0.956 ug/mL
LCMPFUJA 00004 0.1 mL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00002 11/29/17 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00003 11/29/17 | Wellington Laboratories, Lot M2PFTeDA1112 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00003 05/22/20| Wellington Laboratories, Lot M4PFHpA0515 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00004 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5-PFPeA 50 ug/mL
. .LCMBFOSA 00006 12/15/16 | Wellington Laboratories, Lot M8FOSA12141I (Purchased Reagent) 13C8 FOSA 50 ug/mL
..LCMPFBA 00004 10/31/19 Wellington Laboratories, Lot MPFBA1014 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00005 04/13/19 Wellington Laboratories, Lot MPFDA0O414 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00003 07/17/19 Wellington Laboratories, Lot MPFDoA0714 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00006 04/13/19 Wellington Laboratories, Lot MPFHxA0414 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00004 07/25/18 Wellington Laboratories, Lot MPFHxS0713 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00003 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00007 04/10/20 Wellington Laboratories, Lot MPFOA0415 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00009 05/15/20 Wellington Laboratories, Lot MPFOS0515 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00004 10/31/19 Wellington Laboratories, Lot MPFUJdA1014 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFACMXB 00008 06/20/19| Wellington Laboratories, Lot PFACMXB0614 (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
(PFBS)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.89 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
LCPFCSP_00044 09/08/16|03/08/16 | Methanol, Lot 090285 10000 uL | LCPFBA 00003 200 ulL |Perfluorobutyric acid 1 ug/mL
LCPFBS 00003 200 ulL | Perfluorobutane Sulfonate 0.884 ug/mL
LCPFBSA 00001 200 ul | Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00004 200 ulL | Perfluorodecanoic acid 1 ug/mL
LCPFDoA 00004 200 ulL |Perfluorododecanoic acid 1 ug/mL
LCPFDoS 00003 200 ulL | PFDoS 0.968 ug/mL
B (Perflouro-l-dodecanesulfonate
)
LCPFDS 00003 200 ulL | Perfluorodecane Sulfonate 0.964 ug/mL
LCPFDSA 00001 200 ulL | Perfluorodecane Sulfonic acid 0.964 ug/mL
LCPFHpA 00004 200 ulL |Perfluoroheptanoic acid 1 ug/mL
B (PFHPA)
LCPFHpS 00005 200 ul |Perfluoroheptane Sulfonate 0.952 ug/mL
LCPFHpSA 00001 200 ul | Perfluoroheptanesulfonic Acid 0.952 ug/mL
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LCPFHxA 00003 200 ulL |Perfluorohexanoic acid 1 ug/mL
LCPFHxDA 00004 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS 00003 200 ul |Perfluorohexane Sulfonate 0.946 ug/mL
LCPFHxSA 00001 200 ul |Perfluorohexanesulfonic acid 0.946 ug/mL
B (PFHXS)
LCPFNA 00004 200 ul | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPENS 00002 200 ulL | PENS 0.96 ug/mL
- (Perflouro-l-nonanesulfonate)
LCPFOA 00005 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00004 200 ulL |Perfluorooctandecanoic acid 1 ug/mL
LCPFOS 00004 200 ulL |Perfluorooctanesulfonic acid 0.956 ug/mL
B (PFOS)
LCPFOSA 00006 200 ulL | Perfluorooctane Sulfonamide 1 ug/mL
LCPFPeA 00004 200 ulL |Perfluoropentanoic acid 1 ug/mL
LCPFPeS 00002 200 ulL | PFPeS 0.938 ug/mL
o (Perflouro-l-pentanesulfonate)
LCPFTeDA 00003 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
LCPFTrDA 00003 200 ulL | Perfluorotridecanoic acid 1 ug/mL
LCPFUJA 00003 200 ulL | Perfluoroundecanoic acid 1 ug/mL
.LCPFBA 00003 03/05/18 Wellington Laboratories, Lot PFBA(0313 (Purchased Reagent) Perfluorobutyric acid 50 ug/mL
.LCPFBS 00003 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutane Sulfonate 44 .2 ug/mL
.LCPFBSA 00001 10/09/19 Wellington Laboratories, Lot LPFBS1014 (Purchased Reagent) Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
.LCPFDA 00004 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid 50 ug/mL
.LCPFDoA 00004 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
.LCPFDoS 00003 10/06/16 Wellington Laboratories, Lot LPFDoS1011 (Purchased Reagent) PFDoS 48.4 ug/mL
B (Perflouro-1l-dodecanesulfonate
)
.LCPFDS 00003 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
.LCPFDSA 00001 09/13/18 Wellington Laboratories, Lot LPFDS0913 (Purchased Reagent) Perfluorodecane Sulfonic acid 48.2 ug/mL
.LCPFHpA 00004 05/09/19 Wellington Laboratories, Lot PFHpAO0514 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
.LCPFHpS 00005 01/28/19 Wellington Laboratories, Lot LPFHpS0114 (Purchased Reagent) Perfluoroheptane Sulfonate 47.6 ug/mL
-LCPFHpSA 00001 11/21/17 Wellington Laboratories, Lot LPFHpS1112 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
.LCPFHxA 00003 05/09/19 Wellington Laboratories, Lot PFHxA0514 (Purchased Reagent) Perfluorohexanoic acid 50 ug/mL
-LCPFHxDA 00004 11/28/17 Wellington Laboratories, Lot PFHxDAO707 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS 00003 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexane Sulfonate 47.3 ug/mL
.LCPFHxSA 00001 05/09/19 Wellington Laboratories, Lot LPFHxS0514 (Purchased Reagent) Perfluorohexanesulfonic acid 47.3 ug/mL
(PFHXS)
.LCPFNA 00004 05/09/19 Wellington Laboratories, Lot PFNA0514 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
.LCPENS 00002 07/04/17 Wellington Laboratories, Lot LPENS0712 (Purchased Reagent) PFNS 48 ug/mL
B (Perflouro-l-nonanesulfonate)
.LCPFOA 00005 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
.LCPFODA 00004 04/25/17 Wellington Laboratories, Lot PFODA0807 (Purchased Reagent) Perfluorooctandecanoic acid 50 ug/mL
.LCPFOS_00004 06/20/19 Wellington Laboratories, Lot LPFOS0614 (Purchased Reagent) Perfluorooctanesulfonic acid 47.8 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
.LCPFPeA 00004 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
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.LCPFPeS 00002 07/04/17 Wellington Laboratories, Lot LPFPeS0712 (Purchased Reagent) PFPeS 46.9 ug/mL
(Perflouro-l-pentanesulfonate)
.LCPFTeDA 00003 06/19/18 Wellington Laboratories, Lot PFTeDA0613 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
.LCPFTrDA 00003 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic acid 50 ug/mL
.LCPFUdA 00003 06/19/18 Wellington Laboratories, Lot PFUdJA0613 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
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13C2-PFHXDA at 50ug/mL

WELLINGTON CERTIFICATE OF ANALYgIS

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

NNV N NN NV

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

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

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

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

RECOMMENDED STORAGE: Store ampouile in a cool, dark place

DOCUMENTATION/ DATA ATTACHED: ‘

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 01/10/2013

“B.G. Shittim (rméddyn]

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

Formi#: 27, Issued 2004-11-10

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

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

chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried

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

disposed of according to national and regional regulations. Material Safety Data Sheets (MSDSs} are available upon request.

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

HOMOGENEITY:

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

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

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

1003y 2, = D )

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

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

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

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

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

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

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to ISO 9001:2008 by SAl Global, I1ISO/IEC
17025:2005 by the Canadian Assaciation for Laboratory Accreditation Inc, (CALA; A 1226), and 1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).

v,
i CALA

Testmg
Acarodanon b, & 1126
REFERENCE MATERIAL PRODUGER

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

Formit:27, Issued 2004-11-10 M2PFHXDA1112 (2 of 4)
Revisiont:2, Ravised 2012-06-13 revt
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Eigure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 1200 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,O Capillary Voltage (kV} = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr} = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ulmin
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Figure 7; MZPFHXDA; LC/MS/MS Data {Seiectad MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml M2PFHxDA)
Collision Gas (mbar} = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 15
(both with 10 mM NH, OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 ‘ M2PFHxDA1112 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfluoro-n-1,2-*C Jhexadecanoic acid
STRUCTURE: CAS # Not available

o]
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MOLECULAR FORMULA: ®C,*C HF, 0, MOLECULAR WEIGHT: 816.11
CONCENTRATION: 50 2.5 pg/ml SOLVENT(S): Methanol

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/01/2015

“ B.G. Shittim mmiciyyyyT

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

Formi#:27, Issued 2004-11-10 M2PFHxDA1112 (1 of 4)

Revision#:3, Revissed 2015-03-24 Page 53 Of 526 04/0 1%16



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

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

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

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

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

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

X, X,...%_ on which it depends is:
Mc(y(,\fl nxls"'xn)) = 1 Zl"(yuxt)z
i=l

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management Systemn registered to the latest versions of 1ISO 2001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

Aty
< ¢ CALA AN
"5?‘% . AL!_IltDITED

ATRrECI AT Em b A T REFERCHCTE MATEIHAL
PRODUCER

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™™*
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Figure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)

29nov2012_M2PFHxDA_004 29-Nov-2012 14:27:19 !
M2PFHxDA1112 25 ug/ml Scan ES- X
TIC i

100 4.81e7

=

0\|\|||\||||l\|llr|||\||1r||\‘w|1||||||||\||||rl|\||<||;\-|\|r|||\||w||||Time

2.00 3.00 4.00 5.00 6.00 7.00 8.00

29nov2012_M2PFHxDA_004 297 (4.994) 29-Nov-2012 14:27:19
M2PFHxDA1112 25 ug/ml Scan ES-
100 815 2.71eb

a&_

770
] 816
771
o l||\|L!‘|1I|I||\||\H||\||‘||\||1l:l‘ll\l|||1|L||\|||\|![1|||‘|i|\|\||\|\|\|‘||1T|I||\"lr||‘|\l|‘l|\|‘l|:||\|\ ‘Hll.ll}||\|\I|H|\|MII“_ mJ’Z
250 300 350 400 450 500 550 600 650 700 750 800 850 900

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Ch raphic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan {225 - 1200 amu}
Mobile phase: Gradient Source: Electrospray {negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer} Cone Voltage (V} = 256.00
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (Ifhr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MZPFHXDAT12 {3 of 4)
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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)
Collision Gas {mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACNY)/ 20% H,0 Collision Energy (eV} = 15

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

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

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:. Date: 04/01/2015

~ B.G. Shittim (mmicdyyyy)

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

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

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

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

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

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

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

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

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well4abs.com™
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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
Chr ographic ditions MS Parameters
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: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 100% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin

Formit:27, Issued 2064-11-10
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Eigure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml M2PFTeDA)

Collision Gas (mbar) = 3.66e-3

Mobile phase: Isocratic 80% (80:20 MeOH.ACN) / 20% H,0 Collision Energy {eV) = 14

(both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
Fornwt:27, Issued 2004-11-10 : M2PFTeDA1112 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpAQ515
COMPOUND: Perfluoro-n-[1,2,3,4-"C Jheptanoic acid
STRUCTURE: CAS #: Not available
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AN /\ AN
MOLECULAR FORMULA: *C,*CHF 0O, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 + 2.5 pg/ml SOLVENTI(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: (mmuaymy) 05/22/2015 (1,2,3,4-°C)
EXPIRY DATE: (nmacivwy) 05/22/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

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

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

. See page 2 for further detalls.

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

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

~ B.G. Chittim iy}

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

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

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

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

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

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

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

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

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

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

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

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

QUALITY MANAGEMENT:
This produet was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,
ISOHEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1228}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@weli-labs.com™**
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Figure 1:

MAPFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditlons MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (hegative)
Start: 40% (80:20 MeOH:ACN)/ 60% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (l/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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ndifions for Figure 2:

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

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

{both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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CERTIFICATE OF ANALYSIS
DOCUMENTATION

PRODUCT CODE: M5PFPeA
COMPQUND: Perfluoro-n-[“C Jpentanoic acid
STRUCTURE:
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F “ OH
/N /
F F F

F

F

LOT NUMBER: M5PFPeA0515

CAS #: Not available

MOLECULAR FORMULA: “*CHF,0, MOLECULAR WEIGHT: 269.01
CONCENTRATION: 50 1 2.5 pg/ml SOLVENT(S): . Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (novaayym 05/22/2015 (MC,)
EXPIRY DATE: (mmuayyy 05/2212020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaCH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perfluorc-n-pentanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m

~ B.G. Chittim

Date: _05/25/2015
{mmiddiyyyy)

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

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

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

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

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

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

1 K
ud)’(&,n,...xﬁ):\/ﬁ
i=1

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of [SO 9001 by SAl Global,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.corn or contact us directly at info@well-labs.com™*
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Figure 1:

M5PFPeA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatographic itions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - B50 amu)
Mobile phase: Gradient Source: Electrospray {negative}
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capilllary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow {I/hr} = 60
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plimin
Formit:27, Issued 2004-11-10 MEPFPeAd515 {3 of 4)
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Figure 2:

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

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

Flow:

300 pl/min

Collision Energy (eV) =
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WELLINGTO—N CERTIFICATE OF ANALYSIS

LAB

ORATORIES

DOCUMENTATION

PRODUCT CODE: -

MBFOSA-

COMPOUND: Perfluoro-1-["C,Joctanesulfonamide
STRUCTURE:
VYV Ve
F/ \s/ \a/ NN
/ \ / N/ \ / \

MOLECULAR FORMULA: “C,H,F, NO,S
CONCENTRATION: 50 + 2.5 pg/ml
CHEMICAL PURITY: >98%
LAST TESTED: sy 12/15/2014
EXPIRY DATE: immaaryyy) 12/15/2016

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/! DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

LOT NUMBER: M8FOSA1214|

CAS #: Not available

MOLECULAR WEIGHT: 507.09

LVEN : Isopropancl
ISOTOPIC PURITY: >98% “C

(1305)

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:_,

“ B.G. Chittim

Date;

04/01/2015

(mimiddiyyyy)

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

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

SYNTHESIS /{ CHARACTERIZATION:

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

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

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

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

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

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

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

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

EXPIRY DATE / PERIOD OF VALIDITY:

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

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

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

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation nc. (CALA: A 1226), and 1SC GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-Jabs.com or contact us directly at info@well-labs.com**
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Figure 1: M8FOSA-I: LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

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

ct hic Conditi
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient
Start: 55% (80:20 MeOH:ACN) / 46% H,0
(both with 10 mM NH,OAc buffer)
Ramp lo 90% organic over 7.5 min and hold for 1 min
before returning to initial conditions in 0.5 min.
Tima: 10 min

Flow: 300 plfmin

MS Parameters
Experiment. Full Scan (150 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage {kv) = 2.50
Cone Voltage (v} = 40.00

Cane Gas Flow {/hr) = 50
Desolvation Gas Flow (/hr) = 750
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Figure 2: M8FOSA-I; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 l (500 ng/m{ M8FOSA-I)
Collision Gas (mbar} = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy (eV} = 30
(both with 10 mM NH,OAg buffer) .
Flow: 300 pl/min
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WELLI TON  CERTIFICATE OF ANALYSIS
LABO ORIES

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 03/31/2015

g B.G. h’nﬂhm (mméddiyyyy)

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

Formit:27, Issuod 2004-11-10 MPFBA1014 (1 of 4)
Revisions#3, Revised 2016-03-24
evisiontt3, Revised 2015-03 Page 78 of 526 04/01/3016



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

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

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

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

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

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

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

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

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

1 Roree

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

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

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

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

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

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

FCALA

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

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

1.7 pm, 2.1 x 100 mm

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

Flow: 300 plmin

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

Experiment: Full Scan (200 - 850 amu)

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

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

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

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

10 il (500 ng/ml MPFBA)

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

Flow: 300 pkimin

Collision Gas (mbar) = 3.28e-3
Collision Energy (eV} =10
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Injection: Direct loop injection MS Parameters
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WELLINGTON CERTIFICATE OF ANALYSIS

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

AVARVARVERVEN

R N T e N NP e N

/\ /\ /\ /\ /\

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

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

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

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

EXPIRY DATE: jmrisavyyy 04/07/2014

RECOMMEND E: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid fo the methy| ester.
T Contains ~ 0.1% of *C-PFNA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/19/2011

“ B.G. Cittim omddivyyy)

P o 2o 2t ¢

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

Forma: 27, Issusd 2004-11-10 : MPFDAD411 (1 of 4)
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INTEN : _ , _
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used
as reference standards for the identification and/or quantification of specific chemical compound(s).

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

SYNTHESIS | CHARACTERIZATION:

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

HOMOGENEITY:

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

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

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

X, X,,...x on which it depends Is:
uc(y(x| 1Kz ae Xy, n= 1 Zu(y,xj)z
i=l

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

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

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

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

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

LIMITED WARRANTY:

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

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

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

07apr2011_MPFDA_003 07-Apr-2011 16:16:19
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MPFDAQ411 25 ug/ml Scan ES-
100—| 515 2.64e5
-69‘,
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240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu}
Mobile phase: Gradient Source.: Electrospray (negative)
Start: 60% (80:20 MeQH:ACN) / 40% H,0 Capillary Valtage (kV} = 2.00
(both wilh 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 plfmin

Formrt: 27, Issusd 2004-11-10
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Eigure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)

07apr2011_MPFDA_004 : 07-Apr-2011  16:40:59
MPFDAQ411 500 ng/ml
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4.680 4.80 5.00- 5.20 5.40 5.60 5.80 6.00 6.20 6.40
Conditions for Figure 2: -
Injection: Direct loop injection MS Parameters
10 Wl (500 ng/ml MPFDA) .
. . Caollision Gas {(mbar) = 3.39¢-3
Mobile phase: Isocratic 70% (80:20 MeQH:ACN) / 30% H,0 Collision Energy (eV) = 13
{both with 10 mM NH,QAc buffer) '
Flow: 300 plimin
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a WELLINGT CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDA0414
COMPOUND: Perfluoro-n-{1,2-°C ]Jdecanoic acid
STRUCTURE: CAS #: Not available

F fF F F F F £ F @
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CH

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

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/15/2014

~ B.G. Crittim iy}

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

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

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

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

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

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

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

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

X, XX on which it depends is:

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 9001:2008 by SAl Global, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1ISO GUIDE 34:2009 by ACLASS
* (certificate number AR~1523),
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Eigure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LE: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditigns MS Parameters

Column: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

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

Flow: 300 plfmin

Experiment. Full Scan (250 - 850 amu)

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

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow (I/hr} = 750

Form#.27, issued 2004-11-12
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Figure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct lgop injection MS Parameters
10 pl {500 ng/mi MPFDA)
. ’ Collision Gas {mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 13
{both with 10 mM NH QAg buffer)
Flow: 300 pi/min
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Exp:08/19:20 Prpd:CBW Opn:02/2516
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WELLINGTON  CERTIFICATE OF ANALYSIS

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

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

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 08/21/2015

~ B.G. Thittim oYY

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

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

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

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

UNCERTAINTY:

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

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

2 KAy
1 5y ) = S
=l

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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*For additional information or assistance concerning this or any other products from Wellington Laboratories Ine.,
plaase visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
19aug2015_MPFDA_0D01 19-Aug-2015 10:09:49
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP MS
Chromatographic Conditions MS Parameters
Column: Agcquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment; Full Scan (150 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0O Capillary Voltage (k) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% crganic over 7 min and hold for 2 min - Cone Gas Flow (I/hr) = 50
hefore returning te initial conditions in 0.5 min. Desolvation Gas Flow {/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: MPEDA; LC/MS/MS Data (Selected MRM Transitions)
1%aug2015_MPFDA_002 19-Aug-2015 11:53:41
MPFDAO0815 500 ng/ml
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Conditions for Figure 2:
tnjection: Direct loop injection MS Parameters
10 wl (500 ng/ml MPEDA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collisian Energy (eV} =13
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

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

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m’ Date: 07/21/2014

“ B.G. Chittim mvevey)

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

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

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

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

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

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

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

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to 1SO 8001:2008 by SAl Glebal, ISO/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and I1SO GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs com or contact us directly at info@well-labs.com™*
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Figure 1:

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

MS: Micromass Quattro micro APl MS

Chromatographjc Conditions
Column: Acquity UPLC BEH Shield RP

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 55% (80:20 MeOH:ACN) / 45% H,0
(both with 10 mb NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 2 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plmin
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Conditions for Figure 1:
LC: Waters Acquity Uitra Performance LC

MS Paral ers

Experiment: Full Scan (225 - 950 amu})

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

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

Formit 27, Issued 2004-11-10
Revision#:2, Revised 2012-06-13

Page 100 of 526

MPFERATY 116




Figure 2:

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

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoAQ0714
COMPOUND: Perfluoro-n-[1,2-"C Jdodecanoic acid
STRUCTURE: CAS #: Not available

e \/ \/ \/ \/ \/ Al

/\/\/\/\/\43/\

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

MOLECULAR FORMULA; *C,*C HF,0, MOLECULAR WEIGHT: 616.08
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Meathanol

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:_, Date: 04/01/2015

~ B.G. Chittim (mmiadyyyy;

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

Formit:27, Issued 2004-11-10 MPFD0AQD714 {1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.

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

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

HOMOGENEITY:

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

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

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

uc(y(xpxzs---xn)) =1 Z”:u(y,xijz
il

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

X, XX 0N which it depends is:

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

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {(CALA; A 1226), and I1SC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

atr,
:} .;f( CALA

ACCREDITED

fasking
Adgrmikangn By AR5 MEFERENCE MATERIAL
PROBUCER

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

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

Gradient

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

(both with 10 miM NH,OAc buffer)

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

Mobile phase:

Flow: 300 pl/min

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

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

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

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

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

LABORATORIES DOCUMENTATION
PRODUCT CQODE: MPFHxA LOT NUMBER: MPFHxAQ414
COMPOUND: Perfluoro-n-[1,2-*C jhexanoic acid
STRUCTURE: CAS #: Not available

F F F F ﬁ
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F F F F F F

MOLECULAR FORMULA: *C,”CHF O, MOLECULAR WEIGHT: 316.04
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S): Methanol

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0,1% of perfluore-n-hexancic acid and ~ 0.3% of perfluoro-n-octanoic acid. '

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: _(04/15/2014

~ B.G. Chittim sy

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

Formi#t27, issued 2004-11-10 MPFHxAD414 {1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or quantification of specific chemical compound(s).

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

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

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

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

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

U T, ) =D

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

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

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

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

LIMITED WARRANTY:

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

QUALITY MANAGEMENT:
This product was produced using a Qualily Management System registered to I1SO 9001:2008 by SAl Global, ISGQ/IEC
17025:2005 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 12286), and 13O GUIDE 34:2009 by ACLASS
(certificate number AR-1523).
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**For additional information or assistance concerning this or any 6ther products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)

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

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

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

MPFHxA0414 10 ug/mi Scan ES-
6.80e5
100 3156
2 )
|
|
| 270 316
e T i I e A Ry s e SRS w1114
250 260 270 280 290 300 310 320 330 340
Conditions fi iqure 1:
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Columnn: Acquity UPLC BEH Shield RP, |
1.7 ym, 2.1 x 100 mm Experiment. Full Scan (250 - 850 amu) ‘
Mobile phase: Gradient Source: Electrospray {negative) j
Start: 50% (80:20 MeOH:ACN} / 50% H,C Capillary Veltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00 |
Ramp to 90% organic over 7 min and hotd for 2 min Cone Gas Flow (Ifhr) = 100
before retuming to initial conditions over 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow; 300 pl/min
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Figure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 yl (500 ng/ml MPFHxA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 10
(both with 10 mM NH,OAc buffer}
Flow: 300 plfmin
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D LCMPFHxA_00007
Exp:04/09720 Prpd:CBW Opn:02/25/16
13C2-Perfluorchexanoic ac

WELLINGTON  CERTIFICATE OF ANALYSIS

DOCUMENTATION

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

F /F F\ /F ﬁ
Foom O Gy O

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

CH

LOT NUMBER: MPFHxAQ415

CAS #: Not available

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %

“ B.G. Chittim

Date: _04/14/2015

{mm/dd/yyyy)

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

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

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

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

SYNTHESIS / CHARACTERIZATION:

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

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

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

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

u, (V(x,x,0x,)) = Z‘u{y,x,)2
i=l

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

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

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

TRACEABILITY:

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

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

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

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 2001 by SAl Global,
ISO/NEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc, (CALA; A 1226), and 130 GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523}.
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**For additional information or assistance concerning this or any other praducts from Wellingtor Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com*™
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Figure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;
LC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro APl MS
hromatograph nditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 85¢ amu)
Mobile phase: Gradient Source: Electrospray (negative}
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage {(kv) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic over 7 min and hold for 2 min Cone Gas Flow (/hr) = 100
befare returning to initial conditions over 0.5 min. Desalvation Gas Flow (I/br) = 750
Time: 10 min
Flow; 300 yl/min
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Figure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection; Direct loop injection MS Parameters
10 pl {500 ng/ml MPFHxA)
Collislon Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Ceollision Energy (V) =10
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
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WELLINGTO CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

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

\/ \/ \/ stogron:

/\/\/\

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

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

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

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

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 03/30/2015

~ B.G. chittim {mriddiyyyy)

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

Formit 27, Issued 2004-11-10 MPFHxS0713 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

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

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

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

X
(0 et ) = f S50,
=l

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

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

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

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

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

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

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

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

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

MPFHxS; LC/MS Data (TIC and Mass Spectrum)
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nditions fo re 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu})
Mobite phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 7 min and held for 1.5 min Cone Gas Flow (i/hr) = 60
befare retuming to initial conditions in 8.5 min. Desolvation Gas Flow (Ithr) = 750
Time: 10 min
Flow: 300 pl/min
Forrpff:Z?,. fssued_ 2004-11-10 MPFHxS0713 (3 of 4)
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Eigure 2: MPFHxS; LC/MS/MS Data (Selected MRM Transitions)
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Condition Igure 2:
Injection: Direct loop injection M$ Parameters
10 pl {500 ng/ml MPFHxS)
Collislon Gas (mbar) = 3.58e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFNA LOT NUMBER: MPFNAQ414
CONPOUND: Perfluoro-n-[1,2,3,4,5-°C,Jnonanoic acid
STRUCTURE: CAS # Not available
F F F.F Q
\ / \ / 130 1\30/ 13|(!
/ \ / \ 5 13C, }C/ \OH
/ \ / \ \
F F F
MOLECULAR FORMULA: *C*CHF O, MOLECULAR WEIGHT: 469.04
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >09%"*C
LAST TESTED: (e 04/13/2014 (1,2,3,4,5-"C))
EXPIRY DATE: immwddywy 04/13/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

% Date:

“ B.G. ehittim

Certified By: 04/13/2014

(mméddfyyyy)

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

Form#:27, Issued 2004-11-10
Revision#:2, Revised 2012-06-13
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. They are designed to be used as reference
standards for the identification and/or guantification of specific chemical compound(s).

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

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

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

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

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

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

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

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

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

LIMITED WARRANTY:

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

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

Aty '
v o CALA

Aunemit o Wi Aol
REFEFIENCE MATERIAL PRODUCER

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

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

,_
AR

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

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

Ramp to 90% org