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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: FOSA-I LOT NUMBER: FOSA08171
COMPOUND: Perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 754-91-6
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MOLECULAR FORMULA: C,H,F, NO.S MOLECULAR WEIGHT: 499.14
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Isopropanol
CHEMICAL PURITY: >98%

LAST TESTED: (mmddyy 09/01/2017

EXPIRY DATE: (mmiddlyyyy) 09/01/2022

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATCORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (09/14/2017

R mm/dd/
B.G. Chittim, General Manager IR

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

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. Safety Data Sheets (SDSs) are available upon request.

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product sheuld be performed using calibrated

measuring equipment.

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

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

X, X,...x_on which it depends is: W
I Y O R B & zu(y,x.}‘
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 calibraticn is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used Is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

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

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

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

N

. CALA

*Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit cur website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: FOSA-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
hr ogr i ition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeCH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 8 min and hold for 1 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 FOSA0817I (3 of 4)
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Figure 2: FOSA-I; 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 FOSA-)
Collision Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAAQ117
COMPOUND: N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2355-31-9
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. MOLECULAR FORMULA: C H.F.NO,S MOLECULAR WEIGHT: 571.21
CONCENTRATION: 50 = 2.5 pyg/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (mwaayyy) 01/11/2017
EXPIRY DATE: immaamyy) 01/11/2022

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 01/12/2017

~ B.G. ehittim immicciysy]

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

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

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/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 tachniques (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 sclutions in the storage containers.

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

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

u, (v(x,.x,..x,)) = i rf(}',.\“,}z
il

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

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

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

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

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

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

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

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

Chald
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mabile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN) / 35% H,0 Capillary Veltage (kV} = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7.5 min and hald for Cone Gas Flow (I/hr) = 50
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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*Note: N-MeFQSA is formed by in-source fragmentation.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml N-MeFOSAA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =
(both with 10 mM NH,OAc buffer)
Flow: 300 ul/min
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ELLI TON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

PRODUCT CODE: N-EtFOSAA - LOT NUMBER: NEtFOSAAQ0117
COMPOUND: N-ethylperfluore-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2991-50-6
F F R F F F F_F GHyCH3
\C/ \C/ \C/ \C/ So2N/
F/ \C/ \C/ \C/ \C/ \

MOLECULAR FORMULA: C H,F _NO,S MOLECULAR WEIGHT: 585.23

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

CHEMICAL PURITY: >98%

LAST TESTED: (mmciyyy) 01/11/2017

EXPIRY DATE: (mwadyyy) 01/11/2022

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:

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

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/12/2017

~ B.G. Chittim Kk )

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

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

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of 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/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 caloulated using the following
equation:

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

X,, X,..X, ON which it depends is:
U (X, 0 X, )) = J_Z:-ﬂ(_\;
i=]

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

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

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

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

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

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

4T

<L CALA

*Eor 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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Figqure 1: N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column; Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN) / 35% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 35.00
Ramp to 80% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (l/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)
11jan2017_NEtFOSAA_003 11-Jan-2017 17:40:54
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Note: N-EtFOSA is formed by fragmentation of N-EtFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 wl (500 ng/ml N-EtFOSAA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSA-M LOT NUMBER: NMeFOSAQ0717M
COMPOUND: N-methylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 31506-32-8

F, F F. F F F F F H
W R R
F/ \C/ \C/ \C/’ \C/ 2\
ik TR . T S & Gy
RS R - R - T N -
MOLECULAR FORMULA: CBHAFWNOZS MOLECULAR WEIGHT: 513.17
CONCENTRATION: 50 + 2.5 pyg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: (nmicaywyy 07/05/2017
EXPIRY DATE: (nrioaiyy) 07/05/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 07/10/2017

e R et (mmiddiyyyy)
B.G. Chittim, General Manager B

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 NMeFOSAOT17M (1 of 4)
Revisiont:4, Revised 2017-03-06 revo
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upcn 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,
SFEC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compeounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparaticn, 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 sclution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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,y 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 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
reqularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this preduct have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopenad 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, ail 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 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

) |
L

2 - CALA

**Far additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.weli-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
at hic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% H,0 / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 80% organic over 7.5 min and hold for Cone Gas Flow (I/hr) = 60
1.5 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plmin

NMeFOSAO717M (3 of 4)

Formi#:27, lssued 2004-11-10
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Figure 2: N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
05july2017_NMeFOSAM_002 05-Jul-2017 16:48:10
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi N-MeFOSA-M)
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN) / 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSA-M LOT NUMBER: NEtFOSAQ717M
COMPOUND: N-ethylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2

R, F F. F F F F F H

LT S S Y e,
2

F/ \c/ \C/ \C/ \C/ N

MOLECULAR FORMULA: C,HF,NO,S MOLECULAR WEIGHT: 527.20
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%

LAST TESTED: (mmvaayyyy 07/05/2017

EXPIRY DATE: nmaayyy) 07/05/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _07/18/2017

=5 A et (mm/ddlyyyy)
B.G. Chittim, General Manager R

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 NEtFOSAQT17M (1 of 4)
Ravision#:4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

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

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

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

equation:

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

X,, X,...X, on which it depends s :
" 2
0, (PO¥ 8ty ) = o D 000, %)

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

The individua! uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent refative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the 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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 te conform to the stated
technical and purity specifications.

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

492
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*For additional information or assistance concerning this or any other products from Weillington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**

Formi:27, Issued 2004-11-10 NEtFOSAQT17M (2 of 4)
Revision#:4, Revised 2017-03-06 rev0

Work Order 1800860 Page 471 of 522



{ & B(Ss -

Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hr tographic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP |
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% H,0 / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 80% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

Formi#:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06
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Eigure 2: N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml N-EtFOSA-M)
Collision Gas (mbar) = 3.43e-3
Moblle phase: Isccratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, issued 2004-11-10 NEtFOSAD717M (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSE-M LOT NUMBER: NMeFOSE0417M
COMPOUND: 2-(N-methylperfluoro-1-octanesulfonamido)-ethanol
STRUCTURE: CAS #: 24448-09-7

F, F F F F [ T = CH
TR YT I
T e T e W e
k. TNY & R 6. Wl 1 o
F F F F F FOF F
MOLECULAR FORMULA: C H,F,,NO.S MOLECULAR WEIGHT: 557.22
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S}): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: (mwadmyy) 04/24/2017 (HRGC/LRMS)
04/21/2017 (LC/MS)
EXPIRY DATE: (nmigaywy) 04/24/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: HRGC/LRMS Data (TIC and Mass Spectrum)
Figure 2: LC/MS Data (TIC and Mass Spectrum)
Figure 3: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. In order to see the molecular ion (adduct free), the LC mobile phase should be free of ammonium

acetate buffer.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/05/2017

- Moy dd
B.G. Chittim, Geheral Manager L

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436  Fax: 519-822-2849 + info@well-labs.com
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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 womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

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

HRGC/HRMS andfor LC/MS/MS.
HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of 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. In order to maintain the integrity of the assigned
value(s}, and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

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

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

X,, X,...X_ 0N which it depends is: W
1 V(X)X 00X, )) = er(y,)c,)2

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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 8001 by SAl Global,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

4

**Eor additional information or assistance concerning this or any other praducts 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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N-MeFOSE-M; HRGC/LRMS Data (TIC and Mass Spectrum)
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HRGC/LRMS:

Agilent 7890A (HRGC)
Agilent 5975C (LRMS)

Chromatographic Conditions:

Column: 30 m DB-5 (0.25 mm id, 0.25 pm film thickness) Agilent J&W
Injector: 250 °C (Splitless Injection)
Qven: 100 °C (5 min)
10 °C/min to 325 °C
325 °C (20 min)
lonization: El+
Detector: 250 °C

Full Scan (50-1000 amu)

NMeFOSE0417M (3 of 5)
rev0
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Figure 2: N-MeFOSE-M; LC/MS Data (TIC and Mass Spectrum)
21apr2017_NMeFOSEM_005 21-Apr-2017 15:23:22
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Conditions for Figure 2:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS
hromatogr onditions

Column: Acquity UPLC BEH Shield RP

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 60% MeOH / 40% H,0
Ramp to 80% organic over 7 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pl/min

MS Parameters

Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.50
Cone Voltage (V) = 40.00

Cone Gas Flow (I/hr) = 60
Desolvation Gas Flow (I/hr) = 7560

Form#:27, lssued 2004-11-10
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Figure 3: N-MeFOSE-M; LC/MS/MS Data (Selected MRM Transitions)
21apr2017_NMeFOSEM_006 21-Apr-2017  16:21:50
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Conditions for Figure 3:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml N-MeFOSE-M)
Caollision Gas (mbar) = 3.28e-3

Mobile phase: Isocratic 80% MeOH / 20% H O

Flow: 300 pl/min

Collision Energy (eV) =

Formi#:27, lssued 2004-11-10
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSE-M LOT NUMBER: NEtFOSE0417M
COMPOUND: 2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol
STRUCTURE: CAS #: 1691-99-2

F F R F F Fi R B CH,CH
Y \C \C/ \C/ Loatt iy
il T Y i s Y

FROFR AN R g

MOLECULAR FORMULA: C,.H::FNO.S MOLECULAR WEIGHT: 571.25
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: @mmisaym 04/24/2017 (HRGC/LRMS)

04/21/2017 (LC/IMS)
EXPIRY DATE: mmwddnsyy) 04/24/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: HRGC/LRMS Data (TIC and Mass Spectrum)
Figure 2: LC/MS Data (TIC and Mass Spectrum)
Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. In order to see the molecular ion (adduct free), the LC mobile phase should be free of ammonium
acetate buffer.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ,%l. Date: 04/26/2017

R (mmvddlyyyy)
B.G. Chittim, General Manager

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 NEtFOSE0417M (1 of 5)
Revisionit.4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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 regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/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 intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the starage containers. In order to maintain the integrity of the assigned
value(s), and asscciated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

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

The combined relative standard uncertainty, u(y), of a value y and the uncertainty of the independent parameters
X,, X,...x_ on which it depends s P

w0, (V% %X, ) = | D 105,

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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

V2
» L CALA

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

jAbundance TIC: N-ETFOSE-M.D\data.ms

250000

200000

150000

100000

50000

L‘ L o (L e A S 5 e 4 e

L e e S SR i L G L S e N DL R
[Time--> 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 2300 24.00
Ibundance Scan 562 (11.900 min): N-ETFOSE-M.D\data.ms 540.1

T T T T

]

70000
60000
50000
40000

30000

448.0
20000

69.0
1310 Lo

152.1 oo 521.1
L I ‘ ‘ [191.9 [ | 2560 2810 331.0 azho 556.0
Ot et SRERSSRRCSsC s J ]

T L Tt L L L e
T T T T | T T | T T T T

T T T T T 1 T T
m/z--> 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

10000 [
Ly h

HRGC/LRMS:

Agilent 7890A (HRGC)
Agilent 5975C (LRMS)

Chromatographic Conditions:

Column: 30 m DB-5 (0.25 mm id, 0.25 pym film thickness) Agilent J&W
Injector: 250 °C (Splitless Injection)
Oven: 100 °C (5 min)

10 °C/min to 325 °C

325 °C (20 min)
lonization: El+
Detector: 250 °C

Full Scan (50-1000 amu)

Form#.27. Issued 2004-11-10 NEIFOSE0417M (3 of 5)
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Figure 2: N-EtFOSE-M; LC/MS Data (TIC and Mass Spectrum)
21apr2017_NEtFOSEM_004 21-Apr-2017 15:12:23
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Conditions for Figqure 2;
LC: Waters Acquity Ultra Performance LC
Mms: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% MeOH / 40% H,0 Capillary Voltage (kV) = 3.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Voltage (V) = 40.00
before returning to initial conditions in 0.5 min. Cone Gas Flow (I/hr) = 100
Time: 10 min Desolvation Gas Flow (//hr) = 750
Flow: 300 pifmin
Form#:27, issued 2004-11-10 NEtFOSEQ417M (4 of 5)
Revisiont:4, Revised 2017-03-06 rev0
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Figure 3: N-EtFOSE-M; LC/MS/MS Data (Selected MRM Transitions)
[21apr2017_NEtFOSEM_005 » 21-Apr-2017  16:13:06
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Conditions for Fiqure 3:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi N-EtFOSE-M)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% MeOH / 20% H,O Collision Energy (eV) =
Flow: 300 pi/min
Form#:27, Issued 2004-11-10 NE{FOSE0417M (5 of 5)
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Analytical Standard Record

Vista Analytical Laboratory

18D2005
Parent Standards used in this standard:

Standard Description Prepared Prepared By Expires (mls)
18B1530 13C2-FOUEA 15-Feb-18 ** Vendor ** 14-Nov-19 1
18B1531 13C3-PFHxS 15-Feb-18 ** Vendor ** 05-Jul-22 1.06
18B1532 13C4-PFOS 15-Feb-18 ** Vendor ** 17-Oct-22 1.05
18B1533 13C7-PFUdA 15-Feb-18 ** Vendor ** 13-Jul-22 1
18B1534 13C5-PFHxA 15-Feb-18 ** Vendor ** 17-Oct-22 1
18B1535 13C6-PFDA 15-Feb-18 ** Vendor ** 17-Oct-22 1
18B1536 13C8-PFOA 15-Feb-18 ** Vendor ** 05-Jul-22 1.02
18B1537 13C4-PFBA 15-Feb-18 ** Vendor ** 12-Apr-22 1
18B1538 13C9-PFNA 15-Feb-18 ** Vendor ** 23-May-22 1
Description: PFC-RS Expires: 20-Apr-20
Standard Type: Reagent Prepared: 20-Apr-18
Solvent: MeOH Prepared By: Giana R. Bilotta
Final Volume (mls): 40 Department: LCMS
Vials: 1 Last Edit: 20-Apr-18 10:41 by GRB

Analyte CAS Number Concentration Units

13C9-PFNA 1.25 ug/mL

13C8-PFOA 1.25 ug/mL

13C7-PFUnA 1.25 ug/mL

13C6-PFDA 1.25 ug/mL

13C5-PFHxA 1.25 ug/mL

13C4-PFOS 1.25 ug/mL

13C4-PFBA 1.25 ug/mL

13C3-PFHxS 1.25 ug/mL

13C2-FOUEA 1.25 ug/mL

Work Order 1800860
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WEBIE) INGTON  CERTIFICATE OF ANALYSIS

LA RATORIES DOCUMENTATION

PRODUCT CODE: MFOUEA LOT NUMBER: MFQUEA1117
COMPOUND: 2H-Perfluoro-[1,2-"*C ]-2-decenoic acid
STRUCTURE: CAS #: Not available
FF FF H
IR VR ek P s
N I N O PSS
o W Tl SR
FF -
MOLECULAR FORMULA: “OBeHF O, MOLECULAR WEIGHT: 460.08
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Anhydrous
Isopropanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% "“C
LAST TESTED: mmdayyyy 11/14/2017 (1,2-°C,)
EXPIRY DATE: mdyyy) 11/14/2019

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:
. See page 2 for further details.
. Dilution of this standard in methanol may lead to the formation of 2H-3-methoxy-perfluoro-

[1,2-°C,]-2-decenoic acid. This reaction can be catalyzed by the presence of acid or base. All
dilutions should be routinely checked for degradation.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %;, Date: 11/15/2017

S {mmiddh
B.G. Chittim, General Manager P

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

Form#: 27, Issued 2004-11-10 MFOUEA1117 (1 of 4)
Rewvision#:4, Revised 2017-03-06 rev0
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

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 homegeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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

equation:

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

X, Xy X, ON which it depends is: "
2
U (Y3 200%,)) = | D03,

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 extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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).

&M CALA

-

*For additional information or assistance concerning this or any other products from Wellington Labaratories 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:

MFOUEA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
| lergd 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: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 14.00
Ramp to 90% organic over 7.5 min and hold Cone Gas Flow (I/hr) = 60
for 1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2: MFOUEA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Fiqure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MFOUEA)
Collision Gas (mbar) = 3.3%e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 21
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M3PFHxS LOT NUMBER: M3PFHxS0717
COMPOUND: Sodium perfluoro-1-[1,2,3-"°C Jhexanesulfonate
STRUCTURE: CAS #: Not available

FF F R F F F
\C/ \C/ XC/ S04 Na*
B g Nac/

Vs e &L

MOLECULAR FORMULA: “C,*C,F,SO,Na MOLECULAR WEIGHT;  425.07

CONCENTRATION: 50.0 + 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 pg/ml (M3PFHxS anion)

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

LAST TESTED: (mmaayyy) 07/05/2017 (1,2,3-°C)

EXPIRY DATE: (mmiddiyyyy) 07/05/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: _07/14/2017

e B o (mmiddiyyyy)
B.G. Chittim, General Manager

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

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/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, 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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product shouid be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is caloulated 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: P
A V(X Fa e, )= Zu(y,xj}z
il

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

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

TRACEABILITY:
Al 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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interiaboratory studies has also been established.

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 [SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

vy
4
F ¢

* CALA

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

M3PFHxS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

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

LC:
MS:

Chromatographic Conditions

Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {(negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 90% organic over 7.5 min and hold for Cone Gas Flow (i/hr) = 60
1.5 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

MS Parameters
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Figure 2: M3PFHxS; 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 M3PFHXxS)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN)/ 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
Form#:27, Issued 2004-11-10 M3PFHxS0717 (4 of 4)
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WELLIN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFOS LOT NUMBER: MPFOS1017
COMPOUND: Sodium perfluoro-1-[1,2,3,4-"C Joctanesulfonate
STRUCTURE: CAS #: Not available

\ / \ / \ / \ / S04 Na*
4

P e e L
" /\ /\ /\ /\

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

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

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

LAST TESTED: (mmwdanyyy) 10/17/2017 (1,2,34-"°C)

EXPIRY DATE: immidarywyy) 10/17/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

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

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.4% Sodium perfluoro-1-[1,2,3-"C heptanesulfonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/18/2017

N middh
B.G. Chittim, General Manager AN

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 MPFOS1017 (1 of 4)
Revisiontt4, Revised 2017-03-06 rev0
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

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

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

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injecticn of a subsample of this product should be performed using calibrated
measuring equipment.

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

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

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 calibrated NIST andfor NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately fraceable 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 compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

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

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

L
Yt CALA

ACCREDITED

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

Form#:27, Issued 2004-11-10 MPFOS1017 (2 of 4)
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Eigure 1: MPFOS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage {kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pt/min
Formi#:27, [ssued 2004-11-10 MPFOS1017 (3 of 4)
Revisioni#:4, Revised 2017-03-06 rev0
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Figure 2: MPFOS; 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 MPFOS)
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN) / 20% H,0 Callision Energy (eV) = 40
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MPFOS1017 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M7PFUdA LOT NUMBER: M7PFUdAQ717
COMPOUND: Perfluoro-n-[1,2,3,4,5,6,7-"C Jundecanoic acid
STRUCTURE: CAS #: Not available

\/ \/ \/ \/ \/ ||

/\ AX /\ /\ /\

MOLECULAR FORMULA: Q. PCHE O, MOLECULAR WEIGHT: 571.04
CONCENTRATION: 50 + 2.5 pyg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (mmacyy) 07/13/2017 (1,2,34,5,8,7-"C,)
EXPIRY DATE: immddiyyy 07/13/2022

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: j%:, Date: (07/14/2017

N mmidd/
B.G. Chittim, General Manager ! s

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 M7PFUJAQ717 (1 of 4)
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INTENDED USE:

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

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

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/IMS,
SFCIUVIMSIMS, x-ray crystallography, and melting point. |sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Priot to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factars of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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,y XX, 0N which it depends is: .. ]
u, (v, x,,..x,)) = Zu(v.x"}‘
jal

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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 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 130 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).

!‘I"

"t CALA

**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: M7PFUdA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LG Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatographic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (250 - 850 amu)
Mecbile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 65
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formi:27, lssued 2004-11-10 M7PFUGAQ717 (3 of 4)
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Figure 2: M7PFUdA; 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 M7PFUdA)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/20% H,0 Collision Energy (eV) = 11
{both with 10 mM NH_OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M5PFHxA LOT NUMBER: M5PFHxA1017
COMPOUND: Perfluoro-n-[1,2,3,4,6-""C_]hexanocic acid
STRUCTURE: CAS #: Not available

o}
N/ \/ H

F C
~y O, \BC/ S

T4 N R Er LY £

MOLECULAR FORMULA: e PEHELD, MOLECULAR WEIGHT:  319.02
CONCENTRATION: 50 + 2.5 pug/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: mmsamy) 10/17/2017 (1,2,3,4,6-°C,)
EXPIRY DATE: (mmiddlyyyy) 10/17/2022

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: 10/18/2017

T (mmidd/
B.G. Chittim, General Manager b

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: !gB(SZB‘f'

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 womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

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

HOMOGENEITY:

Pricr to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystaliine
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and assaciated uncertainty, the dilution ar injection of a subsample of this product should be performed using calibrated
measuring equipment.

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
X1 XX, 0N which it depends is: ,.

u, (y(x,x,..x,)) = Zir():,x‘ )

F=l

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. [n addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used Is calibrated, 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).

+ %2

“ CALA

*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: M5PFHxA; 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 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pi/min
Formi#:27, (ssted 2004-11-10 M5PFHxA1017 (3 of 4)
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Figure 2: M5PFHxA; LC/MS/MS Data (Selected MRM Transitions)
170ct2017_M5PFHxA_002 17-0Oct-2017 16:34:45
M5PFHxA1017 500 ng/ml
’ MSPFHxA [3C512C4F 10, — [°C,1C4F T 318 > 273
100 2.02e5
3%
OIlllil\llllllll\\lllllli\IIIIJIII[F!II'II\II_!_Tllll\l;llll‘\illll\IIl\\IIi!\III\IlIiIIIIi
5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
i 13C,-PFPeA [13¢,"2C,F 0, — ['3C412C,Fq) 267 > 222
E MA M k
3% j
A A N oot AL A acnn s POAYLY W
5.60 5.80 6.00 6.20 6.40 6. 60 6. 80 7.00 7.20 7.40
MPFHxA [36,2C,Fis 00 — [PC 26 Fyl 315 > 270
100+
1 M j\ 748
4
C: 1 71 |/I\I/\I/I“\I/l\\\| T T T L T (TM{MATTIF[‘T T i/\j/\ lj‘;\l/\!\l/}Ai/\I\_f'l_fl I/\T ' III\_AY—[I/’I\\I/I\ T I/I\l/!
5.60 5.80 6.00 6.20 6.40 6. 60 6.80 7.00 7.20 7.40
i PFOS [CgF78051" — [FSOyI 499 > 99
550
=
OIIIII‘\Ill'i\lll'lllllwl\\ll!l\‘ll‘ll]llll}\\Illll'|[\lll|l]\\lllrf—l\Ill‘lll'irflll‘ll\I’l\lill
5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFOA [CgF150,1" — [C7Fysl 413 > 369
100 130
2 A
5.60 5.80 6. OO 6. 20 6 40 6.60 6.80 7.00 7.20 7.40
00 PFHpA [CF 1300 — [CgFysl 363 > 319
3 184
6‘93 \
0‘IIIiI\\il'Illll'\‘.llllllWllll\llli\l'llli'\llI[\lll[T1IIIIl!!|I-lIiTIII\!II‘TT\'lIIIIlf'\I&
5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFHxA [CeF1105" — [CsFyyI
100+ Sl 5' 1 313 > 269
/\M 86.7
S
o,\/\/},,,/\i/\,/\’\/\,,\]/\—(\/\m{\fﬂ,/\ﬂ/\/\,/\xf\/\l
5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40
PFPeA [CsFg0,l" — [CyF,l 263 > 219
L 56.8
an LA A AN A
O—T-F"F |||\\‘7;|||r\|| i\'l/\lfl\’l\\_/'\\‘\llll—r"(rl\‘III\‘\IIl]\TIIl\Ilillli\Mlll[lllll;Time
5.60 5.80 6. 20 6.40 6.60 6.80 7.00 7.20 7.40
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MSPFHxA)
Collision Gas (mbar) = 3.31e-3
Mobile phase: lIsocratic 80% (80:20 MeQH:ACN) / 20% H,O Collision Energy (eV) =9
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MSPFHXA1017 (4 of 4)
Revision#:4, Revised 2017-03-06 rev0

Work Order 1800860 Page 506 of 522



1L D535 )
WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: ME6PFDA LOT NUMBER: M6PFDA1017
COMPOUND: Perfluoro-n-[1,2,3,4,5,6-"C Jdecanoic acid
STRUCTURE: CAS #: Not available

\/ \/ \/ \/ i

\/\/\3/\3/\\?3/\

/\ /\ /\ /\ /\

OH

MOLECULAR FORMULA: O HFE O, MOLECULAR WEIGHT: 520.04
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% "“C
LAST TESTED: (i) 10/17/2017 (1,2,3,4,5,6-°C,)
EXPIRY DATE: (nianyy) 10/17/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/IMS/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: 10/20/2017

- d
B.G. Chittim, General Manager (mmiddfyyyy)

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

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

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

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are 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. In order to maintain the integrity of the assigned
value(s), and associated unceriainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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

equation:

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

X,, X,..x, on which it depends is: .
U (Y(x,%5,..x,)) = Z”(."\‘i )2
i=|

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

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a 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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 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).

%2
S CALA

**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: M6PFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Conditions MS Parameters
Column:. Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic aver 7 min and haold for 2 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: M6PFDA; 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 MEPFDA)
Callision Gas (mbar) = 3.24e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) =13
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M8PFOA LOT NUMBER: M8PFOAQ717
COMPOUND: Perfluoro-n-[“C, Joctanoic acid
STRUCTURE: CAS #: Not available

0
Ap RF A ]
\13/ wa/ PSR
/ \ / \ / \ / \
MOLECULAR FORMULA: "C HF O, MOLECULAR WEIGHT: 422.01
CONCENTRATION: 49 £ 2.45 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: 97.9% (MBPFOA) ISOTOPIC PURITY: >99% “C

2.1% (MPFOA [M+4]) ("C,)
LAST TESTED: (mmaayyy) 07/05/2017
EXPIRY DATE: (mwadivyw) 07/056/2022

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 NaCOH to prevent conversion of the carboxylic acid to the methyl ester.
Contains < 0.1% of native perfluoro-n-octanoic acid (PFOA) and ~ 2.1% of [M+4] perfluoro-n-octanoic
acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %‘ Date: (07/14/2017

\.._.-r'
B.G. Chittim, General Manager (mmddlyyyy)

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

Formi#: 27, lssued 2004-11-10 M8PFOAO717 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compeund it contains.

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

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

HOMOGENEITY: i

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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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

The combined relative standard uncertainty, i (y), of a value y and the uncertainty of the independent parameters
X,y X,---X_ 0N which it depends is: "

0 AV (% iy )y = | X ()
i=l

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

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

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The micrebalances 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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 SO 9001 by SAl Global,

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

» “ CALA

**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: M8PFOA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (Ifhr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

Formit:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06
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Figure 2: M8PFOA; LC/MS/MS Data (Selected MRM Transitions)
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Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

Collision Energy (eV) = 10
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MBPFCA)
Collision Gas (mbar) = 3.28e-3

MBPFOAOTA7 (4 of 4)
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFBA LOT NUMBER: MPFBA0417
COMPOUND: Perfluoro-n-[1,2,3,4-"C,]butanoic acid
STRUCTURE: CAS #: Not available

FF a
LW

Faag 0y A0

N
FF F F

MOLECULAR FORMULA: 13C"HF?O2 MOLECULAR WEIGHT: 218.01
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: (mmaanyy 04/12/2017 (1,2,3,4-°C))
EXPIRY DATE: (mmidawyyy 04/12/2022

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: (4/20/2017

/. . N Loz (mm/iddiyyyy)
B.G. Chittim, General Manager

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 MPFBAO417 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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INTENDED USE:

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

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

SYNTHESIS /| CHARACTERIZATION: Bl P
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/IMS/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 sclutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

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, Xypee X, ON which it depends is: 0
(P, %0, ) = o205 %)
=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 96%) 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 calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, 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 preduced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

|
S CcALA

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

Form#:27, Issued 2004-11-10 MPFBAO417 (2 of 4)
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Figure 1: MPFBA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl M3
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 MPFBAQ417 (3 of 4)
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Figure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFBA)
5 Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 10
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, lssued 2004-11-10 MPFBA0417 (4 of 4)
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WEL INGTON CERTIFICATE OF ANALYSIS

LABORATORIE DOCUMENTATION
PRODUCT CODE: MOPFNA LOT NUMBER: M9PFNAO517
COMPOUND: Perfluoro-n-[*C,]nonanoic acid
STRUCTURE: CAS #: Not available

o]

VARV EET T A

S O e P

] F/ \F F/ \F F/ \F F/ \F

MOLECULAR FORMULA: "G HF O, MOLECULAR WEIGHT: 473.01
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (mmddyyy 05/23/2017 ("C,)
EXPIRY DATE: (mmdy) 05/23/2022

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 ~ 0.9% of *"C,”C,HF O, (MPFNA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: (5/25/2017

- m
B.G. Chittim, General Manager R

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

Form#:27, {ssued 2004-11-10 MIPFNAOS17 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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INTENDED USE: )

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

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

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

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new preduct are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/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. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

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,y Xy X ON which it depends is: )
1 (%, Y= Iy, %)

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 calibrated NIST andior NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

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

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

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

W

S CALA

**Eor additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com*™
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M9PFNA; LC/MS Data (TIC and Mass Spectrum)

23may2017_M9PFNA_001 23-May-2017 16:10:41
MOPFNAO0517 25 ug/ml Scan ES-
TIC
Ly 7.6487
o
—WMMWM Bofs
Ot T T T T T T T T T T T e T e e e e | iMe
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4 .50 5.00
23may2017_M9PFNA_001 181 (3.044) 23-May-2017 16:10:41
MOPFNA0517 25 ug/ml Scan ES-
— 472 1.6566
=
427
04 ‘H..,u..l.m‘.m,.m,..u_...W..,”..l.."‘....,....|..1r,....w..|...r,u..lmw.m|..;W...‘H.q...q.;.".,l TR, MJZ
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

Conditions for Figure 1:

LC:

MS:

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

Chromatographic Conditions

Colum

Mobile phase:

Flow:

n: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

Gradient

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

(both with 10 mM NH,OAc buffer)

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

Time: 10 min

300 pl/min

MS Parameters

Experiment: Full Scan (225 - 850 amu)

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

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow (I/hr) = 750
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Eigure 2: MYPFNA; LC/MS/MS Data (Selected MRM Transitions)
23may2017_M9PFNA_006 23-May-2017  17:33:44 -
MSPFNAD517 500 ng/ml r]
MIPFNA [¥CeF20,]° —  [13C4Fy) 472 > 427
100+ A 5.21e5
\
] \
Oi !I\lll\\\ll|l\1ll{\|lli\\lll\Jli\lIlAII\lllll\Jl T | S £ S N Fo M Sy weh RN G R VS 2 o §
[FRE: R I T I T T I TRl I | I Y i) T I I 1
3.00 3.20 3.40 360 3.80 4.00 4.20 4.40 4.60 4.80
100~ MPFNA [3€,12C,F ;0,1 —  [3C,"2C4Fy;] 468 > 423
i
O-iIIIII\II|IIII\\II'III#II]!’\‘1II 1|II|\\wlllllliflllllw'\'\lll\\IIllllb‘lllwwillwlil\ll\\lll
3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80
[CoF470.7 —  [CgFqql 463 > 419
128
| %\%MMJ\A A ANA on /\/\/
T T o T L (L . . A 0 L S5 L L L 3 |
3.00 3.20 3.40 3.60 4.00 4.20 4.40 4.60 4.80
100 M8PFOA ['3C4F 50,17 —  [3C,F sl 421 > 376
j 127
]
2 /\/\j
| . N Mt
OTFM;[MM T b i i TTTI|I\‘II||"\\/I\I/I\I\III"1I||IIII‘iIY\iIIi\l
3.00 3.20 3.40 3.60 3.80 4.40 4.80 4.80
100 PFOA [CgF 450, —  [C;F4s] 413 > 369
182
> _ T,E,/\,’\/\/\,,\\/\A,l/
3.00 3.20 3.40 3.80 4.00 4.20 4.40 4.60 4.80
1 PFOS [C4F780,° —  [FSOy) 499 > 99
120
) M
3.00 3.20 3.40 3 60 3. 80 4.00 4.20 4.40 4.60 4.80
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml MOPFNA)
Collision Gas (mbar) = 3.20e-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 pi/min
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"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","375-22-
4","PFBA","5_43","[’]9/L","UU","2_99","LOD","","TRG","","","8_72","LOQ","YES","-gg","","0_115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","2706-90-
3","PFP€A","5,43","ng/l_","UU","Z,99","LOD","","TRG","","","8,72","LOQ","YES","-99","","0,115","0,001","5,43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","375-73-
5"1"PFBS"1"5.43","ng/L","UU"1"2.99","LOD“,“”,"TRG","",""1"8_72"1"LOQ“,“YES"’"'99"’""1"0_115"’"0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","307-24-
4","PFHXA","5,43","ng/L","UU","2,99","LOD","","TRG","","","8_72","LOQ","YES","-99","","0,115","0,001","5,43","

"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","375-85-
9","PFHpA","5.43","ng/L","UU","2.99","LOD","","TRG","","","8.72" ,"LOQ"," YES","-99","","0.115","0.001","5.43" "

"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","355-46-

4" "PFHxS","5.43","ng/L","UU","2.99","LOD","" "TRG","","","8.72","LOQ","YES","-99","""0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","27619-97-2","6:2
FTS","5.43","ng/L","UU","2.99","LOD","","TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","335-67-
1""PFOA","5.43","ng/L","UU","2.99""LOD","" "TRG","","","8.72","LOQ","YES","-99","" "0.115","0.001","5.43" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","375-92-
8","PFHpS","5.43","ng/L","UU","2.99" "LOD","","TRG",""""","8.72","LOQ" " YES","-99","","0.115","0.001","5.43" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","1763-23-
1""PFOS","5.43","ng/L","UU","2.99","LOD","" "TRG","","","8.72","LOQ"," YES","-99","","0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","375-95-
1""PFNA","5.43","ng/L","UU","2.99" "LOD","" "TRG","","","8.72","LOQ" " YES","-99","" "0.115","0.001","5.43" ,""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","335-76-
2","PFDA","5.43","ng/L","UU","2.99","LOD","" "TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","39108-34-4","8:2
FTS","5.43","ng/L","UU","2.99","LOD","""TRG","","","8.72","LOQ"," YES","-99","","0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","754-91-
6","PFOSA","5.43","ng/L","UU""2.99","LOD","" "TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.43","
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","2355-31-
9","MeFOSAA","5.43" "ng/L","UU","2.99","LOD","","TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.4
3

"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","335-77-
3","PFDS","5.43" "ng/L","UU","2.99","LOD","","TRG","","","8.72","LOQ"," YES","-99","","0.115","0.001","5.43",""
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","2058-94-
8","PFUnA","5.43" "ng/L","UU","2.99","LOD""","TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.43","
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","2991-50-
6","EtFOSAA","5.43" "ng/L","UU","2.99","LOD","","TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5.43
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","307-55-
1","PFDoA","5.43","ng/L","UU","2.99","LOD","","TRG","","","8.72","LOQ","YES","-99",""","0.115","0.001","5.43","

"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","72629-94-
8","PFTrDA",“5,43“,”[’]9/'_“,“UU","2,99","LOD","","TRG",""’"","8_72","LOQ","YES","-ggu,"","0,115"’"0,001","5,43",
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","376-06-
7","PFT€DA","5.43","ng/l_","UU","2.99","LOD","","TRG","","","8.72","LOQ","YES","-99","","0.115","0.001","5_43",
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C3-PFBA","13C3-
PFBAII1l193.3II’II%RH’HII,Il_99ll,llNAll,llll1llISll7ll93.3ll,llll1ll_99ll1llNAll,IIYESII’HlOOII,llll’llol115",IIOIOOllI,Il_gglI,IIII
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"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C3-PFPeA","13C3-
PFPeA","96.0","%R","","-99" "NA""","IS","96.0","" "-99" "NA","YES","100","","0.115","0.001","-99" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C3-PFBS","13C3-
PFBS","102","%R","","-99" "NA","""IS","102","","-99","NA"," YES","100","","0.115","0.001" "-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-PFHXA","13C2
PFHxA","91.7","%R","","-99" "NA","" "IS","91.7""","-99" "NA","YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C4-PFHpA","13C4
PFHpA","93.6","%R","","-99" "NA","" "IS","93.6","","-99" "NA","YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","1802-PFHxS","1802-
PFHxS","100","%R","","-99" "NA","","IS","100","","-99" "NA"," YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-PFOA","13C2-
PFOA""80.6","%R","","-99" "NA""","IS","80.6","","-99","NA"," YES","100","","0.115","0.001" ,"-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C8-PFOS","13C8-
PFOS","88.5","%R","","-99" "NA","" "IS","88.5","","-99" "NA" "YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C5-PFNA","13C5-
PFNA""82.1","%R","","-99" "NA""" "IS","82.1","" "-99" "NA","YES","100","","0.115","0.001" ,"-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-PFDA","13C2-
PFDA","90.6","%R","","-99" "NA","","IS","90.6","","-99" "NA","YES","100","","0.115","0.001","-99" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C8-PFOSA","13C8-
PFOSA""48.9","%R","H","-99" "NA""","IS","48.9","","-99" "NA","YES","100","","0.115","0.001" "-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","d3-MeFOSAA","d3-
MeFOSAA","68.5","%R","","-99" "NA","" "IS","68.5","","-99","NA","YES","100","","0.115","0.001","-99" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-PFUnA","13C2-
PFUnA","56.0","%R","","-99" "NA","" "IS","56.0","","-99" "NA","YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","d5-EtFOSAA","d5-
EtFOSAA","68.4","%R","" "-99" "NA","" "IS","68.4","","-99" "NA","YES","100","","0.115","0.001","-99" "
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-PFDoA","13C2-
PFDoA","77.4","%R","" "-99" "NA","" "IS","77.4" " "-99" "NA","YES","100","","0.115","0.001","-99" """
"BP-MH-SW4001-South-FRB-20180501","Modified EPA 537","Initial","1800860-01","Vista","13C2-
PFTeDA","13C2-

PFTeDA","62.0","%R","" "-99" "NA","" "IS","62.0","","-99" "NA","YES","100","","0.115","0.001","-99",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","375-22-

4" "PFBA","5.00","ng/L","UU","2.74" "LOD","","TRG","""","8.00","LOQ","YES","-99","","0.125",""0.001","5.00" """
"B8E0076-BLK1","Modified EPA 537", Initial","B8E0076-BLK1","Vista","2706-90-
3","PFPeA","5.00","ng/L","UU","2.74","LOD","","TRG","","","8.00","LOQ"," YES","-99" " ,"0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","375-73-
5","PFBS","5.00","ng/L","UU","2.74" "LOD","" "TRG","","","8.00","LOQ"," YES","-99","" "0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","307-24-

4" "PFHxA","5.00","ng/L","UU","2.74" "LOD","" "TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00","

"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","375-85-
9","PFHpA","5.00","ng/L","UU","2.74","LOD","","TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00","
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","355-46-

4" "PFHxS","5.00","ng/L","UU","2.74","LOD","" "TRG","","","8.00","LOQ"," YES","-99","" ,"0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537" ,"Initial","B8E0076-BLK1","Vista","27619-97-2","6:2
FTS""5.00","ng/L","UU""2.74" "LOD","","TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","335-67-
1""PFOA","5.00","ng/L","UU","2.74""LOD","" "TRG","","","8.00","LOQ"," YES","-99","" "0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","375-92-
8","PFHpS","5.00","ng/L","UU""2.74" "LOD","" "TRG","","","8.00","LOQ"," YES","-99","","0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","1763-23-
1""PFOS","5.00","ng/L","UU","2.74","LOD","","TRG","","","8.00","LOQ"," YES","-99" """ ,"0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","375-95-
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"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","335-76-
2""PFDA","5.00","ng/L","UU","2.74","LOD","","TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00",""
"B8E0076-BLK1","Modified EPA 537" ,"Initial","B8E0076-BLK1","Vista","39108-34-4","8:2

"B8E0076-BLK1","Modified EPA 537", Initial","B8E0076-BLK1","Vista","754-91-
6","PFOSA","5.00","ng/L","UU","2.74","LOD" """ ,"TRG","","","8.00","LOQ","YES","-99","" "0.125","0.001","5.00","

"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","2355-31-
9|I1IIMeFOSAAII’II5.OOI|,IIng/LII,IIUUll’II2.74ll,llLODII’llll,llTRGll,llll,llll1ll8.OOI|’llLOQII’IIYESII,II_gglI,IIII’IIOI125'l,l|0.001ll,ll5.0
Oll’llll

"B8E0076-BLK1","Modified EPA 537", Initial","B8E0076-BLK1","Vista","335-77-

"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","2058-94-
8","PFUnA","5.00","ng/L","UU","2.74","LOD","","TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00","

"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","2991-50-
6"1"EtFOSAA","5_00","ng/L"1"U U","2.74","LOD",""’IlTRG“,““,"","8.00","LOQ","YES","'99","","0.125","0_001"1"5_00
"i38E0076-BLK1","M0dified EPA 537","Initial","B8E0076-BLK1","Vista","307-55-
1II’IIPFD0AII’Il5.OOII’Ilng/Lll’IIUUll’ll2.74ll’llLODII’IIII,IITRGII,IIII’IIIl’Il8.OOII’IILOQII’IIYESII,ll_ggll’IIII’IIOI125"’II0.001II,II5.00"’II

"B8E0076-BLK1","Modified EPA 537", Initial","B8E0076-BLK1","Vista","72629-94-
8","PFTrDA","5.00","ng/L","UU","2.74" "LOD","""TRG","","","8.00","LOQ","YES","-99","","0.125","0.001","5.00",

"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","376-06-
7|I’IIPFTeDAII’II5lOOI|’IIng/LII,IIUUII’II2.74II’IILODII,IlII’IITRGII,Illl’IIII’I|8.00II’llLOQII’IIYESII'II_ggll’IIII’IIO.125ll’ll0.001ll,IIS'OOII’
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C3-PFBA","13C3-
PFBAII,lI98.5II’II%RII1lIII,ll_99ll,llNAll’llll1llISll,ll98.5ll’llll1ll_99|l1llNAll,lIYESll,IIlOOII,IIII’IIOI125l|,IIO.001II,II_99II,IIII
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1" "Vista","13C3-PFPeA" "13C3-
PFPeAll’II89.6lI'II%RII’I|II,|I_99II,IINAII’IIII’IIISII’II89.6Il,Illl’ll_ggll’llNAII,IIYESII’IIlooll,llll'IIO.125Il,Il0.001|I,|I_99II,IIII
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C3-PFBS","13C3-
PFBSII’l|114ll1ll%Rll,llll,ll_ggll,llNAll,llll,llISII,II114II,IIII’I|_99ll,llNAII,IIYESlI1I|100ll’llll,IIO.125",IIO.OOlII1II_99II1|III
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C2-PFHXA","13C2-
PFHXAII’l|95.0ll’II%RII’IIII,II_99II1IINAI|’IIII,IIISll’II95.OII'IIII’ll_ggll’llNAII,IIYESlI,IIlOOII,Illl’IIO.125Il,IIO.001II1II_99II1IIII
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C4-PFHpA","13C4-
PFHpAII’ll92.8ll,II%RII’IIII,II_99II1lINAI|,llll,llISll,ll92.8II,IIII’ll_ggll’llNAII,IIYESlI,IIlOOII,Illl,IIO.125ll,IIO.OOlII1II_99II1IIII
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","1802-PFHXS" "1802-
PFHXS","92.8","%R","","'99","NA","","IS","92.8","","‘99","NA","YES",":I.OO","","0.125","0.001","'99",""
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C2-PFOA" "13C2-
PFOAII,II88.7Il,II%RII’IIII,II_99II1lINAI|,llll,llISll,ll88.7ll,IIII’ll_ggll’llNAll’IIYES|I1IIlOOII,Illl,IIO.125ll,IIO.001|l1II_99II1IIII
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C8-PFOS","13C8-
PFOS","82.1","%R","","'99","NA","","IS","82.1","","‘99","NA","YES","100","","0.125","0.001","'99",""
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C5-PFNA","13C5-
PFNAII,II?lIZIl,II%RII’IIII,II_99II1lINAI|,llll,llISll,ll71.2ll,IIII’ll_ggll’llNAll’IIYES|I1IIlOOII,Illl,IIO.125ll,IIO.001|l1II_99II1IIII
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1" "Vista","13C2-PFDA","13C2-
PFDAII’I|80.9lI’II%RII’IIII,II_99II1IINAI|’IIII,IIISll’II80.9II'IIII’ll_ggll’llNAII’IIYEsll,Illooll,Illl’IIO.125Il,IIO.001II1II_99II1IIII
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C8-PFOSA","13C8-
PFOSAH,lI55.1II,II%RII,llll,ll_ggll,llNAII,IIII’HISII,II55.lll,Illl,II_99lI,lINAII,HYESII’llloon,llll,IIO.125II1Il0.001ll1ll_99ll1llll
"B8E0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","d3-MeFOSAA" "d3-
MeFOSAA'l"I78.7","%R""l||,l|—99l|’l|NA'l,""’"IS'I'"78.7|"|"l"I—99'I"lNA",I|YESl|’"100","","0.125"1|'0-001||,I|—99l|’l||'
"BBE0076-BLK1","Modified EPA 537" "Initial","B8E0076-BLK1","Vista","13C2-PFUnA","13C2-
PFUnAII’ll72.5ll,II%RII’IIII,II_99II1lINAI|,llll,llISll,ll72.5ll,IIII’ll_ggll’llNAII,IIYESlI,IIlOOII,Illl,IIO.125ll,IIO.OOlII1II_99II1IIII
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"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","d5-EtFOSAA","d5-
EtFOSAA","81_9"1"%R","","'99","NA","","IS","81_9"1"","'99","NA","YES","]_OO"’""1"0_125"1"0_001"’"'99"’""
"B8E0076-BLK1","Modified EPA 537" ,"Initial","B8E0076-BLK1","Vista","13C2-PFDoA","13C2-
PFDOA","74,3"’"%R"’"","-99","NA"’"","IS"’"74,3"'""’"-99"’"NA“,“YES","]_OO",""’"O,125","0,001","-99",""
"B8E0076-BLK1","Modified EPA 537","Initial","B8E0076-BLK1","Vista","13C2-PFTeDA","13C2-
PFTEDA","77.7","%R","","-99","NA","","|S","77_7","","-99","NA","YES","100","","O_125","0_001"1"-99",""
"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","375-22-
4","PFBA","88_7","ng/L"’"","2_74","LOD","","TRG"’"111“,""1"8_00","LOQ","YES"’"80,0"’"","0,125"’"0,001"’"5,00",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","2706-90-
3","PFP€A","88.O","ng/L","","2.74","LOD","","TRG","110","","8.00","LOQ","YES","80.0","","O.125","0_001","5_00"1"
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","375-73-
5"1“PFBS"1"85.1"’"ng/L","“,"2.74","LOD",""1"TRG","106",""7"8.00","LOQ","YES","8O.0","","O.125","0_001","5_00"1""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","307-24-
4","PFHXA"’"85,8"’"ng/L","","2,74"’"LOD",""’"TRG","107","","8,00"’"LOQ","YES","80,0",""’"0,125"'"0,001","5,00"’
"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","375-85-
9"1"PFHpA"1"91_7"’"ng/L",""1"2.74","LOD",""1"TRG","115",""1"8.OO",HLOQ","YES","80.0",""’"0.125","0.001","5_00"1
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","355-46-
4"1“PFHXS"’"80.7","ng/L","","2.74","LOD",'III,"TRG","lOl","","8.00","LOQ",'IYES",HSO_O","","O_125"1"0_001"1“5.00","

"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","27619-97-2","6:2
FTS","92,8","ng/L"’"","2,74","LOD"’"","TRG"'"116"’"","8,00"’"LOQ"’"YES""ISO,O"'""’"0,125"’"0,001","5_00",""
"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","335-67-
l|l1llPFOAll1ll95.3Il’Ilng/Lll,llll1I|2.74"’llLODIl’l||l1|lTRGll,llllgll’l||l1ll8.OOIl’llLOQI!’IlYESIl,IISOIOII,Hll’llol125",IIO.001II,H5.00|I1|I

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","375-92-
8"1“PFHpS"’"102"1"ng/L"’""1"2_74"7"LOD“,““,"TRG","127“,"I'1"8_00"1“LOQ"1"YES","80_0","“,"0.125","0_001","5.00","
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","1763-23-
1","PFOS"’"101","ng/L"’"","2,74","LOD","","TRG"’"126"’"","8_00","LOQ","YES"’"80,0"’""’"0,125"’"0,001"'"5,00",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","375-95-
l“,“PFNA"1"78_8"’"ng/L",""1"2.74","LOD",""1"TRG","98_5","","8_00","LOQ","YES"1"80.O","","0_125"1"0.001","5_00","

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","335-76-
2""PFDA","83.8","ng/L","","2.74" "LOD" """ TRG","105","","8.00","LOQ","YES","80.0","","0.125","0.001","5.00","

"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","39108-34-4","8:2
FTS","80.6","ng/L","","2.74" "LOD","" ,"TRG","101","","8.00","LOQ"," YES","80.0",""","0.125","0.001","5.00",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","754-91-
6","PFOSA","83.7""ng/L","","2.74" "LOD","" "TRG","105","","8.00","LOQ","YES","80.0","","0.125","0.001","5.00",
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","2355-31-
9","MeFOSAA","95.8","ng/L","","2.74","LOD","" ,"TRG","120","","8.00","LOQ","YES","80.0","","0.125","0.001","5.
00",

"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","335-77-
3","PFDS","86.3","ng/L","""2.74","LOD","" "TRG","108","","8.00","LOQ"," YES","80.0","","0.125","0.001","5.00",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","2058-94-
8","PFUnA","81.2","ng/L","","2.74","LOD","","TRG","101","","8.00","LOQ"," YES","80.0","","0.125","0.001","5.00",
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","2991-50-
6","EtFOSAA","96.4""ng/L","","2.74" "LOD","""TRG","121","","8.00","LOQ","YES","80.0","","0.125","0.001","5.0
o,
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"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","307-55-

1""PFDoA","94.1" "ng/L","","2.74","LOD","","TRG","118","","8.00","LOQ"," YES","80.0","","0.125","0.001","5.00",
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","72629-94-
8","PFTrDA","91.3""ng/L","","2.74" "LOD","" "TRG","114","","8.00","LOQ","YES","80.0","","0.125","0.001","5.00"
:'88E0076-881","M0dified EPA 537","Initial","B8E0076-BS1","Vista","376-06-
7","PFTeDA","80.1","ng/L","","2.74" ,"LOD" """ "TRG","100","","8.00","LOQ"," YES","80.0","","0.125","0.001","5.00
"i38E0076-BSl","M0dified EPA 537""Initial","B8E0076-BS1","Vista","13C3-PFBA","13C3-

PFBA","95.3","%R","" "-99" "NA","" "IS","95.3","","-99" "NA","YES","100","","0.125","0.001","-99",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C3-PFPeA","13C3-
PFPeA""89.0","%R","","-99" "NA""","IS","89.0","","-99" "NA"," YES","100","","0.125","0.001" ,"-99" """
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C3-PFBS","13C3-
PFBS","106","%R","","-99" "NA","","IS","106","","-99","NA"," YES","100","","0.125","0.001","-99" """
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFHXxA","13C2-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C4-PFHpA","13C4-
PFHpA","88.7","%R","","-99" "NA","" "IS","88.7","","-99" "NA","YES","100","","0.125","0.001","-99",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","1802-PFHxS","1802-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFOA","13C2-
PFOA""84.9","%R","","-99" "NA""","IS","84.9","" "-99" "NA","YES","100","","0.125","0.001","-99" """
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C8-PFOS","13C8-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C5-PFNA","13C5-
PFNA""91.4" "%R","","-99" "NA""","IS","91.4","" "-99" "NA","YES","100","","0.125","0.001","-99" """
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFDA","13C2-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C8-PFOSA","13C8-
PFOSA","60.3","%R","","-99" "NA""","IS","60.3","","-99","NA"," YES","100","","0.125","0.001" ,"-99" """
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","d3-MeFOSAA","d3-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFUnA","13C2-
PFUnA","82.3","%R","","-99" "NA","" "IS","82.3","","-99" "NA","YES","100","","0.125","0.001","-99",""
"B8E0076-BS1","Modified EPA 537","Initial","B8E0076-BS1","Vista","d5-EtFOSAA","d5-

"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFDoA","13C2-
PFDoA","71.2","%R","" "-99" "NA","" "IS","71.2","","-99" "NA","YES","100","","0.125","0.001","-99",""
"B8E0076-BS1","Modified EPA 537" ,"Initial","B8E0076-BS1","Vista","13C2-PFTeDA","13C2-

"112G08005-WE09","112G08005-WEQ9","BP-MH-SW4001-South-FRB-20180501","05/01/2018
07:50","AQ","1800860-01","NM","","1.70","Modified EPA 537","METHOD","Initial","05/15/2018
08:15","05/24/2018 23:53","Vista","COA","WET","NA","1","NA","NA","01/01/1900
00:00","100","B8E0076","B8E0076","NA","S8E0059","1800860","05/02/2018 10:02","01/01/1900 00:00",""
"112G08005-WE09","112G08005-WEQ9","B8E0076-BLK1","01/01/1900 00:00","AQ","B8E0076-
BLK1","MB",","-99","Modified EPA 537","METHOD","Initial","05/15/2018 08:15","05/24/2018
20:45""Vista","COA" "WET","NA","1""NA","NA","01/01/1900
00:00","100","B8E0076","B8E0076","NA","S8E0059","1800860","01/01/1900 00:00","01/01/1900 00:00",""
"112G08005-WE09","112G08005-WEQ9","B8E0076-BS1","01/01/1900 00:00","AQ","B8E0076-
BS1","LCS","","-99","Modified EPA 537","METHOD","Initial","05/15/2018 08:15","05/24/2018
20:55","Vista","COA" "WET","NA","1""NA","NA","01/01/1900
00:00","100","B8E0076","B8E0076","NA","S8E0059","1800860","01/01/1900 00:00","01/01/1900 00:00",""
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RESOLUTION
CONSULTANTS

DATA VALIDATION REPORT

Project:

Naval Weapons Industrial Reserve Plant Bethpage

Laboratory:

Vista Analytical Laboratory

Sample Delivery Groups:

1800802, 1800803, 1800822, 1800824, 1800859, and 1800860

Analyses/Method:

Per- and Polyfluoroalkyl Substances (PFAS) via Modified U.S. EPA
Method 537 compliant with Department of Defense Quality System’s
Manual Version 5.1 Table B-15

Validation Level:

Stage 4 Validation Electronic and Manual

Project Number:

0888812477.SA.DV

SUMMARY
This report summarizes data review findings for the PFAS groundwater sampling event (samples

listed below) collected by Tetra Tech at Naval Weapons Industrial Reserve Plant (NWIRP) Bethpage

Site between on 24 April and 1 May 2018 in accordance with the following Uniform Federal Policy
(UFP) Sampling and Analysis Plan (SAP):

. Sampling and Analysis Plan for Per- and Polyfluoroalkyl Substances Investigation, Facility Wide,

Naval Weapons Industrial Reserve Plant, Bethpage, New York. (Tetra Tech February 2018).

Sample Summary
Per- and Polyfluoroalkyl Substances via Modified U.S. EPA Method 537

Sample
Delivery Lab Sample
Group Identification Sample ldentification Date Matrix/Sample Type
1800802 1800802-01 BP-TT-AOC22-MW10-20180424 4/24/2018 Groundwater
1800802 1800802-02 BP-HN-MW24S-20180424 4/24/2018 Groundwater
1800802 1800802-03 BPS1-TT-MW309S-20180425 4/25/2018 Groundwater
1800802 1800802-04 BPS1-TT-MW313S-20180425 4/25/2018 Groundwater
1800802 1800802-05 BPS1-TT-MW301S-20180425 4/25/2018 Groundwater

Duplicate of BPS1-TT-
1800802 1800802-06 BP-DUP02-20180425 4/25/2018 M5V3098-20180425
1800802 1800802-07 BP-EB01-20180425 4/25/2018 Equipment Blank
1800802 1800802-08 BPS1-TT-MW3071-20180426 4/26/2018 Groundwater
1800802 1800802-09 BPS1-TT-MW306S-20180426 4/26/2018 Groundwater
1800802 1800802-10 BPS1-TT-MW307D-20180426 4/26/2018 Groundwater
1800802 1800802-11 BPS1-TT-MW3061-20180426 4/26/2018 Groundwater
1800802 1800802-12 BPS1-TT-MW307S-20180426 4/26/2018 Groundwater
1800802 1800802-13 BPS1-TT-MW306D-20180426 4/26/2018 Groundwater
1800802 1800802-14 BPS1-TT-MW3081-20180426 4/26/2018 Groundwater
1800802 1800802-15 BPS1-TT-MW3091-20180426 4/26/2018 Groundwater

Duplicate of BPS1-TT-
1800802 1800802-16 BPS1-DUP03-20180426 4/26/2018 MSVSO?D-20180426
1800803 1800803-01 BPS1-TT-MW308S-20180426 4/26/2018 Groundwater
1800803 1800803-02 BPS1-TT-MW305D-20180427 4/27/2018 Groundwater
1800803 1800803-03 BPS1-TT-MW305S-20180427 4/27/2018 Groundwater

1
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Sample Summary
Per- and Polyfluoroalkyl Substances via Modified U.S. EPA Method 537
Sample
Delivery Lab Sample
Group Identification Sample ldentification Date Matrix/Sample Type
1800803 1800803-04 BP-HN-MW?241R-20180427 4/27/2018 Groundwater
1800803 1800803-05 BPS1-TT-MW3051-20180427 4/27/2018 Groundwater
1800803 1800803-06 BP-MH-SW4001-SOUTH-20180427 4/27/2018 Surface water
1800803 1800803-07 BP-TT-SW4002-20180427 4/27/2018 Surface water
1800803 1800803-08 BP-TT-SW4004-20180427 4/27/2018 Surface water
1800822 1800822-01 BPS1-TT-MW306D-FRB-20180426 4/26/2018 Groundwater
1800822 1800822-02 BPS1-TT-MW309S-FRB-20180425 4/25/2018 Groundwater
1800822 1800822-03 BP-TT-AOC22-MW10-FRB-20180424 4/24/2018 Groundwater
1800822 1800822-04 BP-TT-SW4004-FRB-20180427 4/27/2018 Surface water
1800824 1800824-01 BPS1-TT-MW309D-20180429 4/29/2018 Groundwater
1800824 1800824-02 BPS1-TT-MW301D-20180429 4/29/2018 Groundwater
1800824 1800824-03 BP-EB02-20180429 4/29/2018 Equipment Blank
1800824 1800824-04 BPS1-TT-MW311S-20180429 4/29/2018 Groundwater
1800824 1800824-05 BPS1-TT-MW312S-20180429 4/29/2018 Groundwater
Duplicate of BPS1-TT-
1800824 1800824-06 BP-DUP05-20180429 4/29/2018 M5V3118-20180429
1800824 1800824-07 BPS1-TT-MW310S-20180430 4/30/2018 Groundwater
1800824 1800824-08 BPS1-TT-MW3011-20180430 4/30/2018 Groundwater
1800824 1800824-09 BPS1-TT-MW314S-20180430 4/30/2018 Groundwater
1800824 1800824-10 BPS1-TT-MW3141-20180430 4/30/2018 Groundwater
1800824 1800824-11 BP-EB03-20180430 4/30/2018 Equipment Blank
1800824 1800824-12 BPS1-TT-MW308D-20180430 4/30/2018 Groundwater
1800859 1800859-01 BP-MH-SW4001-SOUTH-20180501 5/1/2018 Surface water
1800859 1800859-02 BP-TT-SW4002-20180501 5/1/2018 Surface water
Duplicate of BP-MH-SW4001-
1800859 1800859-03 BP-DUP06-20180501 5/1/2018 P SOUTH-20180501
1800859 1800859-04 BP-EB04-20180501 5/1/2018 Equipment Blank
1800860 1800860-01 BP-MH-SW4001-SOUTH-FRB-20180501 5/1/2018 Surface water

Data validation activities were conducted using the measurement performance criteria identified in the

project UFP SAP and the following guidance documents:

General Data Validation Guidelines (DoD

2018), National Functional Guidelines for Superfund Organic Methods Data Review (U.S. EPA January
2017), Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use (U.S.

EPA January 2009), Department of Defense (DoD) Quality Systems Manual for Environmental

Laboratories, Version 5.1 (DoD February 2017).

In the absence of method-specific information,

laboratory quality control (QC) limits, project-specific requirements, and/or professional judgment were

used as appropriate.
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REVIEW ELEMENTS
The data were evaluated based on the following parameters:

Data completeness (chain-of-custody)/sample integrity
Holding times and sample preservation
Gas chromatography/mass spectrometer performance checks

lon transitions

Initial calibration/initial calibration verification/continuing calibration verification
Instrument sensitivity check

Laboratory blanks/equipment blanks

Extracted and injection internal standard analytes recoveries
Matrix spike and/or matrix spike duplicate result

Laboratory control sample /laboratory control sample duplicate result

Field duplicate

AN ANIENIR AR SN AN AN AYAYAYAN

Sample results/reporting issues

The symbol (V) indicates that no validation qualifiers were applied based on this parameter.
Acceptable data parameters for which all criteria were met, no qualification was performed, and/or
non-conformance or other issues that were noted during validation, but did not result in qualification
of data are not discussed further. The symbol (X) indicates that a QC non-conformance resulted in
the qualification of data. Any QC non-conformance that resulted in the qualification of data is
discussed below.

RESULTS

Extracted and Injection Internal Standard Analytes Recoveries

Internal standards are pure chemicals, structurally similar to the method analytes, which are added to
each sample prior to extraction (extracted internal standard) or just prior to analysis (injection internal
standard). The internal standard percent recoveries (%Rs) are used to measure the relative response
of PFAS and extraction effectiveness. Extracted and injection internal standard %R non-conformances
are summarized in Attachment A in Tables A-1 and A-2; respectively.
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Data qualification on the basis of internal standard was as follows:

Internal Standard Non-Conformance Chart:

Action
Criteria Detected Non-Detected Reason Code
50% < %R < 150% No qualification No qualification None
% R = 150% J- uJ 110
20% < %R < 50% J+ No qualification 19
% R < 20% J+ X 19
Notes:
ICAL = Initial calibration CCV = Continuing calibration verification
%R = Percent recovery J+ = Positive value estimated, high bias
UJ = Undetected and estimated J- = Undetected value estimated, low bias
19 = Internal standard infraction, high bias 110 = Internal standard infraction, low bias
X = Serious deficiency project team to decide data use

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results

MS/MSDs are generated to provide information about the effect of each sample matrix on the sample
preparation and the measurement methodology. MS/MSD %Rs assess the effect of the sample matrix
on the accuracy of the analytical results and %Rs above the control limit could indicate a potential high
result bias while %Rs below QC limits could indicate a potential low result bias. The relative percent
differences (RPDs) between the MS and MSD results are evaluated to assess sample precision. The
MS/MSD %Rs and RPDs were reviewed for conformance with the QC acceptance criteria.
conformances are summarized in Attachment A in Table A-3. Data qualification to the analytes

associated with the specific MS/MSD non-conformances were as follows:

MS/MSD Non-conformances Chart:

o Action
Criteria Detected Non-detected Reason Code
%R = 130% J+ No qualification M2
> 70 %R £ 130% No qualification No qualification None
20% < %R <70 J- uJ M3
%R < 20% J- X M3
RPD < 30% No qualification No qualification None
RPD = 30% J uJ M4
Notes:
%R = Percent recovery RPD = Relative percent difference
J+ = Positive value estimated, biased high UJ = Undetected and estimated
J- = Undetected value estimated, low bias X = Serious deficiency project team to decide data use
M2 = Percent recovery infraction, high bias M3 = Percent recovery infraction, low bias
M4 = Duplicate precision infraction X = Serious deficiency; project team to decide data use

Non-
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RESOLUTION
CONSULTANTS

Qualification Actions

The data were reviewed independently from the laboratory to assess data quality. All analytes
detected at concentrations less than the limit of quantitation but greater than the method detection
limit were qualified by the laboratory as estimated (J). This "J" qualifier was retained during data
validation. Any sample that was analyzed at a dilution because of high concentrations of target or
non-target analytes was checked to confirm that the results and/or sample-specific limit of
guantitation and limit of detections were adjusted accordingly by the laboratory.

No results were rejected; therefore, analytical completeness was calculated to be 100 percent.
Data not qualified during data review are considered usable by the project. The remaining results
gualified as estimated may be high or low, but the data are usable for their intended purpose,
according to U.S. EPA and Department of Defense guidelines. Attachment B provides a summary of
all qualified results during this data review.

ATTACHMENTS
Attachment A: Non-Conformance Summary Tables
Attachment B: Qualified Results Summary after Data Review




Attachment A
Non-Conformance Summary Tables



Table A-1
Extracted Internal Standard Recovery Non-Conformance

SDG Lab ID Sample 1D Isotope Associated Analyte %R Limits Flags
1800824 | 1800824-10 BPS1-TT-MW3141-20180430 13C3-PFBS | Perfluorobutanesulfonic acid (PFBS) 153 50-150 J-
1800824 | 1800824-12 BPS1-TT-MW308D-20180430 13C3-PFBS | Perfluorobutanesulfonic acid (PFBS) 161 50-150 J-

Notes:
Results that are undetected with potential high bias were not qualified and are not summarized.
SDG =  Sample delivery group
ID = Identification
%R = Percent recovery
J- = Result was qualified estimated and may be biased low.
Table A-2

Injected Internal Standard Recovery Non-Conformance

SDG Lab ID Sample 1D Isotope Associated Analyte %R Limits Flags
1800802 1800802-05 | PS1-TT-MW301S-20180425 13C8-PFOA | Perfluorooctanoic acid (PFOA) 49.9 50-150 J+
1800803 1800803-05 | BPS1-TT-MW3051-20180427 13C9-PFNA Perfluorononanoic acid (PFNA) 38.9 50-150 J+
1800803 1800803-05 | BPS1-TT-MW3051-20180427 13C8-PFOA | Perfluorooctanoic acid (PFOA) 47.3 50-150 J+
1800803 1800803-06 | BP-MH-SW4001-South-20180427 13C6-PFDA | Perfluorodecanoic acid (PFDA) 39.9 50-150 J+
1800803 1800803-06 | BP-MH-SW4001-South-20180427 13C9-PFNA Perfluorononanoic acid (PFNA) 45.1 50-150 J+
1800803 1800803-06 | BP-MH-SW4001-South-20180427 13C8-PFOA | Perfluorooctanoic acid (PFOA) 44.2 50-150 J+
1800803 1800803-07 | BP-TT-SW4002-20180427 13C8-PFOA | Perfluorooctanoic acid (PFOA) 47.8 50-150 J+
1800824 1800824-05 | BPS1-TT-MW312S-20180429 13C4-PFBA Perfluorobutanoic Acid (PFBA) 48.2 50-150 J+
1800824 1800824-05 | BPS1-TT-MW312S-20180429 13C5-PFHxA | Perfluorohexanoic acid (PFHXA) 49 50-150 J+
1800824 1800824-05 | BPS1-TT-MW312S-20180429 13C8-PFOA | Perfluorooctanoic acid (PFOA) 47.8 50-150 J+
1800824 1800824-06 | BP-DUP05-20180429 3C8-PFOA Perfluorooctanoic acid (PFOA) 49.3 50-150 J+
1800824 1800824-07 | BPS1-TT-MW310S-20180430 13C4-PFBA Perfluorobutanoic Acid (PFBA) 49 50-150 J+
1800824 1800824-07 | BPS1-TT-MW310S-20180430 13C5-PFHxA | Perfluorohexanoic acid (PFHXA) 47.7 50-150 J+
1800824 1800824-07 | BPS1-TT-MW310S-20180430 13C9-PFNA Perfluorononanoic acid (PFNA) 49.9 50-150 J+
1800824 1800824-07 | BPS1-TT-MW310S-20180430 13C8-PFOA | Perfluorooctanoic acid (PFOA) 45 50-150 J+
1800824 1800824-08 | BPS1-TT-MW3011-20180430 13C4-PFBA Perfluorobutanoic Acid (PFBA) 45 50-150 J+
1800824 1800824-08 | BPS1-TT-MW3011-20180430 13C6-PFDA | Perfluorodecanoic acid (PFDA) 44.1 50-150 J+
1800824 1800824-08 | BPS1-TT-MW3011-20180430 13C5-PFHxA | Perfluorohexanoic acid (PFHXA) 47.7 50-150 J+
1800824 1800824-08 | BPS1-TT-MW3011-20180430 13C9-PFNA Perfluorononanoic acid (PFNA) 42.9 50-150 J+
1800824 1800824-08 | BPS1-TT-MW3011-20180430 13C8-PFOA | Perfluorooctanoic acid (PFOA) 46.4 50-150 J+
1800824 1800824-09 | BPS1-TT-MW314S-20180430 13C4-PFBA Perfluorobutanoic Acid (PFBA) 49.8 50-150 J+
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Table A-2
Injected Internal Standard Recovery Non-Conformance

SDG Lab ID Sample 1D Isotope Associated Analyte %R Limits Flags
1800824 1800824-09 | BPS1-TT-MW314S-20180430 13C5-PFHxA | Perfluorohexanoic acid (PFHXA) 48.9 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C4-PFBA Perfluorobutanoic Acid (PFBA) 35.4 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C6-PFDA | Perfluorodecanoic acid (PFDA) 37 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C5-PFHxA | Perfluorohexanoic acid (PFHXA) 39.8 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C9-PFNA Perfluorononanoic acid (PFNA) 44.2 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C8-PFOA | Perfluorooctanoic acid (PFOA) 38.7 50-150 J+
1800824 1800824-10 | BPS1-TT-MW3141-20180430 13C7-PFUdA [ Perfluoroundecanoic acid (PFUNA) 35 50-150 J+
1800824 1800824-12 | BPS1-TT-MW308D-20180430 13C4-PFBA Perfluorobutanoic Acid (PFBA) 19.9 50-150 J+
1800824 1800824-12 | BPS1-TT-MW308D-20180430 13C6-PFDA | Perfluorodecanoic acid (PFDA) 38.9 50-150 J+
1800824 1800824-12 | BPS1-TT-MW308D-20180430 13C9-PFNA Perfluorononanoic acid (PFNA) 42.7 50-150 J+
1800824 1800824-12 | BPS1-TT-MW308D-20180430 13C8-PFOA | Perfluorooctanoic acid (PFOA) 41.6 50-150 J+

Notes:
Results that are undetected with potential high bias were not qualified and are not summarized.
SDG =  Sample delivery group
ID = Identification
%R = Percent recovery
J+ =  Result was qualified estimated and may be biased high.
Table A-3
Matrix Spike/Matrix Spike Duplicate Non-Conformance
MS MSD %R RPD

SDG Lab ID Spiked Sample Analyte %R %R Limits RPD Limits Flags
1800802 | 1800802-02 BP-HN-MW24S-20180424 Perfluorooctanoic acid (PFOA) 74.8 115 70-130 42.4* <30 J
1800824 | 1800824-05 [ BPS1-TT-MW312S-20180429 | Perfluorooctane sulfonic acid (PFOS) 119 131~* 70-130 9.6 <30 J+
1800824 | 1800824-05 [ BPS1-TT-MW312S-20180429 | Perfluorohexanoic acid (PFHXA) 110 139* 70-130 23.3 <30 J+
1800824 | 1800824-05 | BPS1-TT-MW312S-20180429 | Perfluorodecanoic acid (PFDA) 87.8 120 70-130 31* <30 J

Notes:

Results that are undetected with potential high bias were not qualified and are not summarized.
SDG =  Sample delivery group

ID = ldentification

%R = Percent recovery

RPD = Relative percent difference

* = Outside control limits

J+ =  Result was qualified estimated and may be biased high.

J

Result was qualified as estimated due to potential poor precision.
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Attachment B
Qualified Results Summary after Data Review



Table B-1
Qualified Results Summary after Data Review

Sample Result Lab Final Reason
SDG Lab ID |Sample ID Date CAS No |Analyte (ng/L) | Qualifier | Qualifier | Code
1800802 | 1800802-02 [BP-HN-MW24S-20180424 4/24/2018 | 335-67-1 |[Perfluorooctanoic acid (PFOA) 96.2 J M4
1800802 | 1800802-05 [BPS1-TT-MW301S-20180425 4/25/2018 | 335-67-1 [Perfluorooctanoic acid (PFOA) 4.73 J+ 19
1800803 [ 1800803-05 |BPS1-TT-MW3051-20180427 4/27/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 1.84 J J+ 19
1800803 | 1800803-05 [BPS1-TT-MW3051-20180427 4/27/2018 | 335-67-1 |[Perfluorooctanoic acid (PFOA) 16.2 J+ 19
1800803 [ 1800803-06 |BP-MH-SW4001-SOUTH-20180427 |4/27/2018 | 335-76-2 |Perfluorodecanoic acid (PFDA) 1.56 J J+ 19
1800803 [ 1800803-06 |BP-MH-SW4001-SOUTH-20180427 | 4/27/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 9.66 J+ 19
1800803 [ 1800803-06 |BP-MH-SW4001-SOUTH-20180427 | 4/27/2018| 335-67-1 [Perfluorooctanoic acid (PFOA) 20.7 J+ 19
1800803 [ 1800803-07 |BP-TT-SW4002-20180427 4/27/2018| 335-67-1 [Perfluorooctanoic acid (PFOA) 4.21 J+ 19
1800824 | 1800824-05 [BPS1-TT-MW312S-20180429 4/29/2018 | 375-22-4 |[Perfluorobutanoic acid (PFBA) 14.5 J+ 19
1800824 | 1800824-05 [BPS1-TT-MW312S-20180429 4/29/2018 | 335-76-2 |Perfluorodecanoic acid (PFDA) 2.45 U UJ M4
1800824 | 1800824-05 [BPS1-TT-MW312S-20180429 4/29/2018 | 307-24-4 |Perfluorohexanoic acid (PFHXA) 21 J+ M2,19
1800824 | 1800824-05 [BPS1-TT-MW312S-20180429 4/29/2018 | 1763-23-1 |Perfluorooctane sulfonic acid (PFOS) 3.72 J J+ M2
1800824 | 1800824-05 [BPS1-TT-MW312S-20180429 4/29/2018| 335-67-1 [Perfluorooctanoic acid (PFOA) 26 J+ 19
1800824 | 1800824-06 |BP-DUP05-20180429 4/29/2018 | 335-67-1 |[Perfluorooctanoic acid (PFOA) 11.6 J+ 19
1800824 | 1800824-07 |BPS1-TT-MW310S-20180430 4/30/2018 | 375-22-4 [Perfluorobutanoic acid (PFBA) 10.8 J+ 19
1800824 | 1800824-07 |BPS1-TT-MW310S-20180430 4/30/2018 | 307-24-4 |Perfluorohexanoic acid (PFHXA) 10.8 J+ 19
1800824 | 1800824-07 [BPS1-TT-MW310S-20180430 4/30/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 6.84 J+ 19
1800824 | 1800824-07 |BPS1-TT-MW310S-20180430 4/30/2018 | 335-67-1 [Perfluorooctanoic acid (PFOA) 30.1 J+ 19
1800824 | 1800824-08 [BPS1-TT-MW3011-20180430 4/30/2018 | 375-22-4 |[Perfluorobutanoic acid (PFBA) 4.48 J+ 19
1800824 | 1800824-08 |BPS1-TT-MW3011-20180430 4/30/2018 | 335-76-2 |Perfluorodecanoic acid (PFDA) 1.56 J J+ 19
1800824 | 1800824-08 |BPS1-TT-MW3011-20180430 4/30/2018 | 307-24-4 |Perfluorohexanoic acid (PFHXA) 7.94 J+ 19
1800824 | 1800824-08 [BPS1-TT-MW3011-20180430 4/30/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 2.5 J J+ 19
1800824 | 1800824-08 |BPS1-TT-MW3011-20180430 4/30/2018| 335-67-1 [Perfluorooctanoic acid (PFOA) 6.31 J+ 19
1800824 | 1800824-09 [BPS1-TT-MW314S-20180430 4/30/2018 | 375-22-4 [Perfluorobutanoic acid (PFBA) 7.6 J+ 19
1800824 | 1800824-09 [BPS1-TT-MW314S-20180430 4/30/2018 | 307-24-4 |Perfluorohexanoic acid (PFHXA) 16.3 J+ 19
1800824 | 1800824-10 |BPS1-TT-MW3141-20180430 4/30/2018 | 375-73-5 |Perfluorobutanesulfonic acid (PFBS) 1.63 J J- 110
1800824 | 1800824-10 [BPS1-TT-MW3141-20180430 4/30/2018 | 375-22-4 |[Perfluorobutanoic acid (PFBA) 16.7 J+ 19
1800824 | 1800824-10 |BPS1-TT-MW3141-20180430 4/30/2018 | 335-76-2 |Perfluorodecanoic acid (PFDA) 2.81 J J+ 19
1800824 | 1800824-10 |BPS1-TT-MW3141-20180430 4/30/2018 | 307-24-4 |Perfluorohexanoic acid (PFHXA) 35 J+ 19
1800824 | 1800824-10 |BPS1-TT-MW3141-20180430 4/30/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 10 J+ 19
1800824 | 1800824-10 |BPS1-TT-MW3141-20180430 4/30/2018| 335-67-1 [Perfluorooctanoic acid (PFOA) 16.8 J+ 19
1800824 | 1800824-10 [BPS1-TT-MW3141-20180430 4/30/2018 | 2058-94-8 |Perfluoroundecanoic acid (PFUNA) 2.14 J J+ 19
1800824 | 1800824-12 |BPS1-TT-MW308D-20180430 4/30/2018 | 375-73-5 |Perfluorobutanesulfonic acid (PFBS) 2.42 U UJ 110
1800824 | 1800824-12 |BPS1-TT-MW308D-20180430 4/30/2018 | 375-22-4 [Perfluorobutanoic acid (PFBA) 21.3 J+ 19
1800824 | 1800824-12 [BPS1-TT-MW308D-20180430 4/30/2018 | 335-76-2 |Perfluorodecanoic acid (PFDA) 3.91 J+ 19
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Table B-1

Qualified Results Summary after Data Review

Sample Result Lab Final Reason
SDG Lab ID |Sample ID Date CAS No |Analyte (ng/L) | Qualifier | Qualifier | Code

1800824 | 1800824-12 |BPS1-TT-MW308D-20180430 4/30/2018 | 375-95-1 [Perfluorononanoic acid (PFNA) 4.34 J+ 19
1800824 | 1800824-12 |BPS1-TT-MW308D-20180430 4/30/2018 | 335-67-1 |[Perfluorooctanoic acid (PFOA) 16.1 J+ 19

Notes:

SDG = Sample delivery group

ID = ldentification

CAS No. = Chemical Abstracts Services number

ng/L = Nanograms liter

u = Undetected — The analyte was analyzed but undetected at the listed limit of detection.

uJ = Undetected and estimated

J = Estimated Value — One or more quality control parameters were outside control limits or the analyte concentration was less than the limit of quantitation.

J+ = Positive value estimated with potential high bias

J- = Undetected value estimated with potential low bias

Qualification Reason Codes:
Internal standard infraction with potential high bias
Internal standard infraction with potential low bias
Percent recovery infraction with potential high bias
Duplicate precision infraction

19

110
M2
M4
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