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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

Tidewater June 11, 2024 
3761 Attucks Drive 
Powell, OH 43065 
ATTN: Mr. David Conner 
David.Conner@tideh2o.net 

SUBJECT: NASA JPL, 2024 PFAS- Data Validation 

Dear Mr. Conner, 

Enclosed are the final validation reports for the fraction listed below. These SDGs were received on May 21, 2024. 
Attachment 1 is a summary of the samples that were reviewed for each analysis. 

LDC Project #59041: 

SDG #	 Fraction 

24C0052, 24C0076, 24C0083, 24C0094, Perfluoroalkyl & Polyfluoroalkyl Substances 
24C0103, 24C0110, 24C0110, 24C0121, 
24C0131, 24C0142 

The data validation was performed under Level III guidelines. The analysis was validated using the following documents, 
as applicable to each method: 

•	 U.S. Department of Defense (DoD) Data Validation Guidelines Module 6: Data Validation Procedure for Per- and 
Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental Laboratories (QSM) Table B-
24 Environmental Data Quality Workgroup (October 2022) 

•	 Data Review and Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using Environmental 
Protection Agency (EPA) Method 537 (November 2018) 

Please feel free to contact us if you have any questions. 

Sincerely, 

Pei Geng 
pgeng@lab-data.com 
Project Manager/Senior Chemist 

V:\LOGIN\Tidewater\NASA JPL\59041COV.doc 
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90/10 III/IV EDD LDC# 59041 (Tidewater - Powell, OH / NASA JPL, 2024 PFAS) 

LDC SDG# 
DATE 
REC'D 

(4) 
DATE 
DUE 

PFAS 
(1633) 

Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S 

A 24C0052 05/21/24 06/19/24 10 0 

B 24C0076 05/21/24 06/19/24 11 0 

C 24C0083 05/21/24 06/19/24 10 0 

D 24C0094 05/21/24 06/19/24 11 0 

E 24C0103 05/21/24 06/19/24 12 0 

F 24C0110 05/21/24 06/19/24 5 0 

F 24C0110 05/21/24 06/19/24 9 0 

G 24C0121 05/21/24 06/19/24 14 0 

H 24C0131 05/21/24 06/19/24 9 0 

I 24C0142 05/21/24 06/19/24 8 0 

Total TR/PG 99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 

Shaded cells indicate Level IV validation (all other cells are Level III validation). V:\LOGIN\Tidewater\NASA JPL\59041ST-PFAS_2024.wpd 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041A96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 5, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0052 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-24-3 24C0052-01 Water 03/11/24 
MW-24-2 24C0052-02 Water 03/11/24 
DUP-1-031124 24C0052-03 Water 03/11/24 
MW-24-1 24C0052-04 Water 03/11/24 
MW-23-3 24C0052-05 Water 03/11/24 
MW-23-2 24C0052-06 Water 03/11/24 
MW-23-1 24C0052-07 Water 03/11/24 
EB-1-031124 24C0052-08 Water 03/11/24 
FB-1-031124 24C0052-09 Water 03/11/24 
SB-1-031124 24C0052-10 Water 03/11/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table B-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 

validation criteria. 


All technical holding time requirements were met. 


II. LC/MS Instrument Performance Check 


Instrument performance was checked and the requirements were met. 


Ill. Initial Calibration and Initial Calibration Verification 


Initial calibration was performed as required by the method. 


The percent relative standard deviations (%RSD) and relative standard errors (%RSE) 

were less than or equal to 20.0% for all analytes. 


The percent differences (%D) of the initial calibration verification (ICV) standard were 

less than or equal to 30.0% for all analytes. 


IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 


The percent differences (%D) were less than or equal to 30.0% for all analytes. 


The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 

equal to 30.0% for all analytes. 


The bile salts interference check was performed as required by the method and the 

retention time requirements were met. 


V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks. 

VI. Field Blanks 

Sample EB-1-031124 was identified as an equipment blank. No contaminants were 

found. 


Sample SB-1-031124 was identified as a source blank. No contaminants were found. 


Sample FB-1-031124 was identified as a field blank. No contaminants were found. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples MW-24-2 and DUP-1-031124 were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (ng/L) 

Analyte MW-24-2 DUP-1-031124 RPD 

PFBA 1.6 1.7 6 

PFPeA 2.2 2.5 13 

PFHxA 1.5 1.5 0 

PFHpA 0.88 0.86 2 

PFOA 0.95 0.94 1 

PFDA 0.27 0.22 20 

PFBS 0.80 0.80 0 

PFPeS 0.51 0.55 8 

PFHxS 2.4 2.5 4 

PFOS 0.61 0.47 26 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

4 
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I Samele I Finding I Flag I A orP I 
MW-24-3 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-24-2 ratio outside QC limits. 
MW-24-1 
MW-23-3 
MW-23-2 
MW-23-1 
SB-1-031124 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to ion ratio are summarized and presented in the Data Qualification 
Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0052 

I Samele I Anal~te I Flag I AorP I Reason I 
MW-24-3 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-24-2 by the laboratory due to ion ratio identification (ion ratio) 
MW-24-1 outside QC limits. 
MW-23-3 
MW-23-2 
MW-23-1 
SB-1-031124 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0052 

No Sample Data Qualified in this SDG 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0052 

No Sample Data Qualified in this SDG 
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LDC #: 59041 A96 
SDG #: 24C0052 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date·,&.f. __ ) 

Page:W 
Reviewer: 

2nd Reviewer:T 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV.. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

XI. 

XII. 

Note: A= Acceptable 

1 

2 I 
I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-24-3 

MW-24-2 

DUP-1-031124 

MW-24-1 

MW-23-3 

MW-23-2 

MW-23-1 

EB-1-031124 

FB-1-031124 

SB-1-031124 

Notes· 

..?bet? I l!3 b 

L:\ Tidewater\NASA JPL \59041 A96W. wpd 

N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0052-01 

24C0052-02 

24C0052-03 

24C0052-04 

24C0052-05 

24C0052-06 

24C0052-07 

24C0052-08 

24C0052-09 

24C0052-10 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 

Water 03/11/24 



LDC#:59041A96 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: LC/MS PFAS (EPA Method 1633) 

I I 

: 
Concentration {nglq 

Compound 2 I 3 

PFBA 1.6 1.7 

PFPeA 2.2 2.5 

PFHxA 1.5 1.5 

PFHpA 0.88 0.86 

PFOA 0.95 0.94 

PFDA 0.27 0.22 

PFBS 0.80 0.80 

PFPeS 0.51 0.55 

PFHxS 2.4 2.5 

PFOS 0.61 0.47 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2024\59041A96_Tidewater_JPL.wpd 
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Page:_ 1_of_ 1_ 
Reviewer: PG 

RPD 

6 

13 

0 

2 

1 

20 

0 

8 

4 

26 

I 



LDC #:6,Fa4-k6t:f6 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please s~ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N /f,J/A) Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
y N,-i\Nn( 
Y [N /N/A 

-

# Date Sample ID Analyte Ion ratio (Limits) 

I- 0-,.4-- 7 ,o Results flaaaed "IR1 or IR2" bv the laboratory due to 
/ 

ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 

Page:__£of_j__ 
Reviewer: Y:::::::: 

Qualifications 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041896 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 5, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0076 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-4-4 24C0076-01 Water 03/12/24 
MW-4-3 24C0076-02 Water 03/12/24 
MW-4-2 24C0076-03 Water 03/12/24 
DUP-2-031224 24C0076-04 Water 03/12/24 
MW-4-1 24C0076-05 Water 03/12/24 
MW-14-4 24C0076-06 Water 03/12/24 
MW-14-3 24C0076-O7 Water 03/12/24 
MW-14-2 24C0076-08 Water 03/12/24 
MW-14-1 24C0076-09 Water 03/12/24 
EB-2-031224 24C0076-10 Water 03/12/24 
FB-2-031224 24C0076-11 Water 03/12/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table 8-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (o/oRSD) and relative standard errors (o/oRSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all­
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

BDC0208-BLK1 03/14/24 PFPeA 0.125 All samples in SDG 24C0076 
PFOA 0.197 
PFOS 0.0970 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Cna/L) Concentration Cna/L) 

MW-4-1 PFPeA 0.29 0.73U 
PFOA 0.44 0.44J 

MW-14-4 PFPeA 0.18 0.75U 
PFOA 0.39 0.39J 
PFOS 0.34 0.37U 

MW-14-2 PFOA 0.66 0.66J 
PFOS 0.25 0.37U 

MW-14-1 PFOA 0.72 0.72J 
PFOS 0.20 0.37U 

EB-2-031224 PFPeA 0.15 0.78U 
PFOA 0.31 0.39U 
PFOS 0.076 0.39U 

FB-2-031224 PFPeA 0.11 0.76U 
PFOA 0.29 0.38U 
PFOS 0.065 0.38U 

VI. Field Blanks 

Sample EB-2-031224 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (nQ/L) Samples 

EB-2-031224 03/12/24 PFPeA 0.15 MW-4-4 
PFOA 0.31 MW-4-3 
PFOS 0.076 MW-4-2 

DUP-2-031224 
MW-4-1 
MW-14-4 
MW-14-3 
MW-14-2 
MW-14-1 

Sample FB-2-031224 was identified as a field blank. No contaminants were found with 
the following exceptions: 
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Collection Concentration Associated 
Blank ID Date Analvte (nail) Samples 

FB-2-031224 03/12/24 PFPeA 0.11 MW-4-4 
PFOA 0.29 MW-4-3 
PFOS 0.065 MW-4-2 

DUP-2-031224 
MW-4-1 
MW-14-4 
MW-14-3 
MW-14-2 
MW-14-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration (nail) Concentration (nail) 

MW-4-1 PFPeA 0.29 0.73U 
PFOA 0.44 0.44J 

MW-14-4 PFPeA 0.18 0.75U 
PFOA 0.39 0.39J 
PFOS 0.34 0.37U 

MW-14-2 PFOA 0.66 0.66J 
PFOS 0.25 0.37U 

MW-14-1 PFOA 0.72 0.72J 
PFOS 0.20 0.37U 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples MW-4-2 and DUP-2-031224 were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 
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Concentration (ng/L) 

Analvte MW-4-2 DUP-2-031224 RPO 

PFBA 5.1 4.9 4 

PFPeA 9.0 8.7 3 

PFHxA 8.9 8.6 3 

PFHpA 7.9 7.8 1 

PFOA 5.7 5.7 0 

PFNA 0.076U 0.088 15 

PFDA 0.094U 0.097 3 

PFBS 12 13 8 

PFPeS 0.35 0.33 6 

PFHxS 4.5 4.2 7 

PFHpS 0.059 0.053 11 

PFOS 1.4 1.2 15 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level 111 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag I A orP 

MW-4-4 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-4-3 ratio outside QC limits. 
MW-4-2 
DUP-2-031224 
MW-4-1 
MW-14-4 
MW-14-3 
MW-14-1 

XIII. Overall Assessment of Data 

I 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Data qualified due to laboratory blank contamination, equipment blank contamination, 
field blank contamination, and ion ratio are summarized and presented in the Data 
Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

7 
\\LDCFILESERVER\VALIDATION\LOGIN\TIDEWATER\NASA JPL\59041896_ Tl3.DOC 



NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0076 

I Samele I Anal~te I Flag I AorP I Reason I 
MW-4-4 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-4-3 by the laboratory due to ion ratio identification (ion ratio) 
MW-4-2 outside QC limits. 
DUP-2-031224 
MW-4-1 
MW-14-4 
MW-14-3 
MW-14-1 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0076 

Modified Final 
Sample Analyte Concentration (nail) 

MW-4-1 PFPeA 0.73U 
PFOA 0.44J 

MW-14-4 PFPeA 0.75U 
PFOA 0.39J 
PFOS 0.37U 

MW-14-2 PFOA 0.66J 
PFOS 0.37U 

MW-14-1 PFOA 0.72J 
PFOS 0.37U 

EB-2-031224 PFPeA 0.78U 
PFOA 0.39U 
PFOS 0.39U 

FB-2-031224 PFPeA 0.76U 
PFOA 0.38U 
PFOS 0.38U 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0076 

Modified Final 
Sample Analyte Concentration (ng/L) 

I MW-4-1 I PFPeA 

I 
0.73U 

I 0.44J PFOA 
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Modified Final 
Sample Analyte Concentration (ng/L) 

MW-14-4 PFPeA 0.75U 
PFOA 0.39J 
PFOS 0.37U 

MW-14-2 PFOA 0.66J 
PFOS 0.37U 

MW-14-1 PFOA 0.72J 
PFOS 0.37U 
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LDC #: 59041 896 
SDG #: 24C0076 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Yalidaiioo Acea Cornrneots 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Note: 

1 

2 

3 I 
' 4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

Field blanks 

Field du licates 

Internal Standards 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-4-4 

MW-4-3 

MW-4-2 

DUP-2-031224 

MW-4-1 

MW-14-4 

MW-14-3 

MW-14-2 

MW-14-1 

EB-2-031224 

FB-2-031224 

j::i .. ~ /?~08 

L:\ Tidewater\NASA JPL \59041896W. wpd 

N 

ND = No compounds <:Jetected 
R = Rinsate 
FB = Field blank 

: 

: 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0076-01 

24C0076-02 

24C0076-03 

24C0076-04 

24C0076-05 

24C0076-06 

24C0076-07 

24C0076-08 

24C0076-09 

24C0076-10 

24C0076-11 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 

Water 03/12/24 



LDC #:~t?-'t~-6 VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: :2:f4=/~ 
Cone. units: - Associated Samples: .Js 

Blank extraction date=--.....-----....... 
Cone. units: Associated Samples: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 

Page:_.{gJ_l_ 

Reviewer: __ 4--_..!..,__ 



LDC #:-6"f{o--g.e~ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 
Y N N/A Were field blanks identified in this SDG? 
~ N N/A Were target compounds detected in the field blanks? 
Blank units: <=> ~ As ociated sample units: t16A 
Sampling date:__._ ____ i-..,...-:...~_ .... _~,-.--

7 

Field blank type: (cir le one) Trip Blank/Field Blank/ Rinsate / Other: Associated Samples: 

Blank ID I ~ I~ ( Sample Identification 

,, c~)I 3X I 5 I b I ~ 
t'~ I ( ().T$ 
0 _«q t.65 

t)~t§-5 () 3~ 

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated SamQles· 

Compound Blank ID Sample Identification 

l!'i!l!1 ;;;~!;;:;!;;?. ';;;;!:,:: f I I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 

_q 

J:ti-

I I 

Page:_j_of_J_ 
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LDC#: 59041896 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: LC/MS PFAS (EPA Method 1633) 

I I 
Concentration {ng/L) 

Compound 3 I 4 

PFBA 5.1 4.9 

PFPeA 9.0 8.7 

PFHxA 8.9 8.6 

PFHpA 7.9 7.8 

PFOA 5.7 5.7 

PFNA 0.076U 0.088 

PFDA 0.094U 0.097 

PFBS 12 13 

PFPeS 0.35 0.33 

PFHxS 4.5 4.2 

PFHpS 0.059 0.053 

PFOS 1.4 1.2 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2024\5'.9041 B96_ Tidewater_JPL.wpd 

I 

Page:_ 1_of_ 1_ 
Reviewer: PG 
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LDC #c::ff ~ 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_LJJ!_L_ 
Reviewer:. ___ • '-1--__.:.,_ __ 

Y N ~ Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
Y _ N~ Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA? 
YfN ~/A VVCIC IVII IQLIV.:I VVILIIIII '-><'-' IIIIIILv: 

'-"' 

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 

I -7, q Results flai:ii:ied "IR1 or IR2" bv the laboratorv due to ---.JJJ~~ ~~/•" 
,... -

- / I I I \ 

ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041 C96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 5, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0083 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-21-3 24C0083-01 Water 03/13/24 
MW-21-2 24C0083-02 Water 03/13/24 
MW-21-1 24C0083-03 Water 03/13/24 
FB-3-031324 24C0083-04 Water 03/13/24 
EB-3-031324 24C0083-05 Water 03/13/24 
MW-19-3 24C0083-06 Water 03/13/24 
MW-19-2 24C0083-07 Water 03/13/24 
MW-19-1 24C0083-08 Water 03/13/24 
MW-19-2MS 24C0083-07MS Water 03/13/24 
MW-19-2MSD 24C0083-07MSD Water 03/13/24 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table 8-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSO) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 30.0% for all analytes. 

The percent differences (%0) of the instrumert sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

BDC0208-BLK1 03/14/24 PFPeA 0.125 All samples in SDG 24C0083 
PFOA 0.197 
PFOS 0.0970 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Samole Analvte Concentration (na/L) Concentration (na/L) 

MW-21-1 PFOS 0.38 0.38J 

FB-3-031324 PFOA 0.23 0.38U 

EB-3-031324 PFPeA 0.13 0.761.J 
PFOA 0.29 0.38U 
PFOS 0.079 0.38U 

MW-19-1 PFPeA 0.32 0.741.J 
PFOA 0.54 0.54J 

VI. Field Blanks 

Sample EB-3-031324 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

EB-3-031324 03/13/24 PFPeA 0.13 MW-21-3 
PFOA 0.29 MW-21-2 
PFOS 0.079 MW-21-1 

MW-19-3 
MW-19-2 
MW-19-1 

Sample FB-3-031324 was identified as a field blank. No contaminants were found with 
the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (na/L) Samples 

FB-3-031324 03/13/24 PFPeA 0.23 MW-21-3 
MW-21-2 
MW-21-1 
MW-19-3 
MW-19-2 
MW-19-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 

4 
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Reported Modified Final 
Sample Analvte Concentration (ng/L) Concentration (ng/L) 

MW-21-1 PFOS 0.38 0.38J 

MW-19-1 PFPeA 0.32 0.74U 
PFOA 0.54 0.54J 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag I A orP 

MW-21-3 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-21-1 ratio outside QC limits. 
EB-3-031324 
MW-19-3 
MW-19-2 
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XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
field blank contamination, and ion ratio are summarized and presented in the Data 
Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0083 

I Samele I Anallte I Flag I AorP I Reason I 
MW-21-3 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-21-1 by the laboratory due to ion ratio identification (ion ratio) 
EB-3-031324 outside QC limits. 
MW-19-3 
MW-19-2 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0083 

Modified Final 
Sample Analvte Concentration (m:i/L) 

MW-21-1 PFOS 0.38J 

FB-3-031324 PFOA 0.38U 

EB-3-031324 PFPeA 0.76U 
PFOA 0.38U 
PFOS 0.38U 

MW-19-1 PFPeA 0.74U 
PFOA 0.54J 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0083 

Modified Final 
Sample Analyte Concentration (ng/L) 

MW-21-1 PFOS 0.38J 

MW-19-1 PFPeA 0.74U 
PFOA 0.54J 
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LDC #: 59041 C96 
SDG #: 24C0083 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date:# 
Page:_J_a I 

Reviewer: __ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 ') 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-21-3 

MW-21-2 

MW-21-1 

FB-3-031324 

EB-3-031324 

MW-19-3 

MW-19-2 

MW-19-1 

MW-19-2MS 

MW-19-2MSD 

.~/J .:?P ~ 

L:\ Tidewater\NASA JPL \59041 C96W. wpd 

ND = No compounds petected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0083-01 

24C0083-02 

24C0083-03 

24C0083-04 

24C0083-05 

24C0083-06 

.,,,. 24C0083-07 

24C0083-08 

24C0083-07MS 

24C0083-07MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 

Water 03/13/24 



LDC#:~o4-1~6, VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: ~~ 
Cone. units: n~/~ Associated Samples: 

Sample Identification 

6)( ~ ~ 7B 
/J,~ 

~~ 

. .-485 lb,3 

Blank extraction date: __ _,_ ____ _,.... 
Cone. units: Associated Samples: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 

Page: /gl_ 
Reviewer: 



LDC #r.3/{Pf~b VALIDATION FINDINGS WORKSHEET 
Field Blanks 

°hHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Method 1633 
Y N/A Were field blanks identified in this SDG? 

N NIA Were target compounds detected in the field blanks? 
Blank units: V)~ A~ted sample units: //1~ 
Sampling date: ~ 
Field blank tvpe: (circle cine) Trip Blank/Field Blank/ Rinsate / Other: Associated Samples: 

Same_le Identification 

e;--y) ..:? ~ 

:45 
0.~7 

0_ . .3q5 

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated Sam2les· 

I Compound Blank ID Sample Identification 

l!!!;l[i @P'·••••••·•••····•·•·•.•·····,,., . .,.,.,,, I I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 

1--o / 6- ?5 

I I 

Page:_lot J 
Reviewer: Q-
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LDC#: ,5qCJ..4..1 e.. ~b VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: LC/MS/MS Perfluoroalkyl & Polyfluoroalkyl Substances (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Page:_L__of_ ( 

Reviewer: __ g=-_____,!__ 

Extracted internal standard (EIS) recoveries were within the QC limits and non-extracted internal standard (NIS) areas >30% of the average area of the calibration 
standards with the followin_g_ exc~_Q_tions: 

# Lab ID/Reference Internal Standards %Recovery~ Area (Limits) Qualifications 

~ (IJ-6) ~~T- -Pf=::/) b1 A ,~ c~-r~) ' I I II ~/J~ --.11_.,-....A 

/ / 3-'?2- .Pr:DP A ,7q r rt'-l.3P) ,; . 

t~ -rr-,~t>A (&'t' CJP-/;:,,P) ~/ 

V:\VALIDATION WORKSHEETS\PFAS 1633\LC_INTST.DOCX 



LDC#~e.~ VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
WA) y N" - ' , ,,, 

Page: I¥= 
Reviewer: _____ _ 

y N_ .~ Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA? 
Y(N NIA Were ion ratios within QC limits? -

# Date Sample ID Analyte Ion ratio (Limits) Qualifications -
1,3. G--r \' {/, -1- ~ ~-.!1 _, I --Results flaaaed "IR1 or IR2" by the laboratory due to 

ion ratio outside QC limits. '/ \ / / \ 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041 D96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 5, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-22-3 24C0094-01 Water 03/14/24 
MW-22-2 24C0094-02 Water 03/14/24 
MW-22-1 24C0094-03 Water 03/14/24 
MW-3-4 24C0094-04 Water 03/14/24 
MW-3-3 24C0094-05 Water 03/14/24 
MW-3-2 24C0094-06 Water 03/14/24 
MW-3-1 24C0094-07 Water 03/14/24 
EB-4-031424 24C0094-08 Water 03/14/24 
FB-4-031424 24C0094-09 Water 03/14/24 
MW-3-2MS 24C0094-06MS Water 03/14/24 
MW-3-2MSD 24C0094-06MSD Water 03/14/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table B-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (o/oRSD) and relative standard errors (o/oRSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

BDC0200-BLK1 03/18/24 PFOS 0.0642 All samples in SDG 24C0094 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analvte Concentration (ng/L) Concentration (ng/L) 

MW-22-3 PFOS 0.13 0.39U 

MW-22-2 PFOS 0.16 0.37U 

MW-22-1 PFOS 0.16 0.37U 

EB-4-031424 PFOS 0.065 0.37l) 

VI. Field Blanks 

Sample EB-4-031424 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (na/L) Samples 

EB-4-031424 03/14/24 PFOS 0.065 MW-22-3 
MW-22-2 
MW-22-1 
MW-3-4 
MW-3-3 
MW-3-2 
MW-3-1 

Sample FB-4-031424 was identified as a field blank. No contaminants were found. 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 

Reported Modified Final 
Sample Analvte Concentration (ng/L) Concentration (ng/L) 

MW-22-3 PFOS 0.13 0.39l) 

MW-22-2 PFOS 0.16 0.37U 

MW-22-1 PFOS 0.16 0.37U 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

Sample Findina Flaa A orP 

MW-22-3 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-22-2 ratio outside QC limits. 
MW-22-1 
MW-3-2 
MW-3-1 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
and ion ratio are summarized and presented in the Data Qualification Summary. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0094 

I Samele I Anal~te I Flag I A orP I Reason I 

MW-22-3 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-22-2 by the laboratory due to ion ratio identification (ion ratio) 
MW-22-1 outside QC limits. 
MW-3-2 
MW-3-1 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0094 

Modified Final 
Sample Analvte Concentration (nQ/L) 

MW-22-3 PFOS 0.39U 

MW-22-2 PFOS 0.37l) 

MW-22-1 PFOS 0.37U 

EB-4-031424 PFOS 0.37U 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification: 
Summary - SDG 24C0094 

Modified Final 
Sample Analvte Concentration (ng/L) 

MW-22-3 PFOS 0.39U 

MW-22-2 PFOS 0.37U 

MW-22-1 PFOS 0.37U 
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LDC #: 59041 D96 
SDG #: 24C0094 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

p~;::~ 

Reviewer* _ ___.__ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

IX. Field du licates 

X. Internal Standards 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-22-3 

MW-22-2 

MW-22-1 

MW-3-4 

MW-3-3 

MW-3-2 

MW-3-1 

EB-4-031424 

FB-4-031424 

MW-3-2MS 

MW-3-2MSD 

~~~P~e::o 

f-No = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Tidewater\NASA JPL\59041 D96W .wpd 1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0094-01 

24C0094-02 

24C0094-03 

24C0094-04 

24C0094-05 

24C0094-06 

24C0094-07 

24C0094-08 

24C0094-09 

24C0094-06MS 

24C0094-06MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 

Water 03/14/24 



LDC #:&o4/r/2~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: '918,k.J. 
Cone. units: /J'2j-/ L- I Associated Samples: ~I I 

Sample Identification 

6X ~ ~ ~ 

p_::3::;::, 

Blank extraction date: __ ...,..... ____ -,-
Conc. units: Associated Samples: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 

Page:_lot_f_ 
Reviewer: Q 



LDC #~~/P'24- VALIDATION FINDINGS WORKSHEET 
Field Blanks 

~ 
LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 

Were field blanks identified in this SDG? 
Were target compounds detected in the field blanks? 

Blank units: ~ Associated sample units: vt'9/ ..-=:=... 
Sampling date: ~ 
Field blank tvpe: (circl one) Trip Blank/Field Blank/ Rinsate / Other: Associated Sam2les: 

Blank ID Samele Identification 

6>< -=< 
. P6S I f). ~:2 r;:-

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated Sam2les· 

Compound Blank ID Sample Identification 

lill ii
1
1: i i'l;:111i111:1t::r :1iH111:1::i::i111:1111i1111

1
11111

r:ii \ 1 : ,11 I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 

1-T 

I I 

Page:_j_ofJ_ 

Reviewer: 0--

I 

I I 



LDC#:~'l2>.-r-6 VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: LC/MS/MS Perfluoroalkyl & Polyfluoroalkyl Substances (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Page:-1-ofj_ 
Reviewer: Cf== 

Extracted internal standard (EIS) recoveries were within the QC limits and non-extracted internal standard (NIS) areas >30% of the average area of the calibration 
standards with the following exce1>_tions: 

# Lab ID/Reference Internal Standards % Recovery '80 160:J Area (Limits) Qualifications 

- 1_:----~_/ 1.5~~ - -P-W.6'4-- .::::~:f::::f>. 5 C ~ -l-::5 Z> ) "-l "T'/uW_ ;/1=-
/ I 

V:\VALIDATION WORKSHEETS\PFAS 1633\LC_INTST.DOCX 



LDC#:~/(Z)9b 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please s~ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N l}J/A } Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
y "'' l'\.1//V Were two 1 
y ~ ,f\J/A Were ion n 

-

# Date Sample ID Analyte Ion ratio (Limits) 

/-~,h-7 Results flaQQed "IR1 or IR2" by the laboratorv due to . 
ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 

Page: __ / of I 
Reviewer: q 

Qualifications 

~..I.:-~ -cleetsfFJ Ir;,_ L 
""" , / -

'/ l / • / \ 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041 E96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 6, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group {SDG): 24C0103 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-17-4 24C0103-01 Water 03/15/24 
MW-17-3 24C0103-02 Water 03/15/24 
DUP-3-031524 24C0103-03 Water 03/15/24 
MW-17-2 24C0103-04 Water 03/15/24 
MW-17-1 24C0103-05 Water 03/15/24 
MW-11-3 24C0103-06 Water 03/15/24 
MW-11-2 24C0103-07 Water 03/15/24 
MW-11-1 24C0103-08 Water 03/15/24 
EB-5-031524 24C0103-09 Water 03/15/24 
FB-5-031524 24C0103-10 Water 03/15/24 
MW-11-2MS 24C0103-07MS Water 03/15/24 
MW-11-2MSD 24C0103-07MSD Water 03/15/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table 8-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analvte (ng/L) Samples 

BDC0200-BLK1 03/18/24 PFOS 0.0642 All samples in SDG 24C0103 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analvte Concentration (nail) Concentration (nail) 

EB-5-031524 PFOS 0.062 0.36l,J 

FB-5-031524 PFOS 0.060 0.37U 

VI. Field Blanks 

Sample EB-5-031524 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (nail) Samoles 

EB-5-031524 03/15/24 PFOS 0.062 MW-17-4 
MW-17-3 
DUP-3-031524 
MW-17-2 
MW-17-1 
MW-11-3 
MW-11-2 
MW-11-1 

Sample FB-5-031524 was identified as a field blank. No contaminants were found with 
the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analyte (ngll) Samples 

FB-5-031524 03/15/24 PFPeA 0.098 MW-17-4 
PFHxA 0.052 MW-17-3 
PFOS 0.060 DUP-3-031524 

MW-17-2 
MW-17-1 
MW-11-3 
MW-11-2 
MW-11-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 
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Reported Modified Final 
Sample Analvte Concentration (ng/L) Concentration (ng/L) 

MW-17-2 PFPeA 0.20 0.74U 
PFHxA 0.15 0.37U 

MW-17-1 PFPeA 0.20 0.74U 
PFHxA 0.10 0.37U 

MW-11-3 PFPeA 0.45 0.74U 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples MW-17-3 and DUP-3-031524 were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (ng/L) 

Analyte MW-17-3 DUP-3-031524 RPD 

PFBA 0.89 1.8 68 

PFPeA 1.1 1.4 24 

PFHxA 0.76 0.81 6 

PFHpA 0.39 0.49 23 

PFOA 0.98 1.0 2 

PFNA 0.34 0.28 19 

PFDA 1.1 0.79 33 

PFBS 1.9 2.0 5 

PFPeS 0.32 0.28 13 

PFHxS 1.6 1.3 21 

PFOS 6.0 4.0 40 

NMeFOSAA 0.10 0.14 33 
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X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag I A or P 

DUP-3-031524 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-17-2 ratio outside QC limits. 
MW-11-3 
MW-11-2 
MW-11-1 

XIII. Overall Assessment of Data 

I 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
field blank contamination, and ion ratio are summarized and presented in the Data 
Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0103 

I Samele I Anallte I Flag I A orP I Reason I 
DUP-3-031524 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-17-2 by the laboratory due to ion ratio identification (ion ratio) 
MW-11-3 outside QC limits. 
MW-11-2 
MW-11-1 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0103 

Modified Final 
Sample Analvte Concentration (na/L) 

EB-5-031524 PFOS 0.36U 

FB-5-031524 PFOS 0.37U 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0103 

Modified Final 
Sample Analvte Concentration (ng/L) 

MW-17-2 PFPeA 0.74U 
PFHxA 0.37U 

MW-17-1 PFPeA 0.74U 
PFHxA 0.37U 

MW-11-3 PFPeA 0.74U 
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LDC #: 59041 E96 
SDG #: 24C0103 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date:~ 

Page:_1_ iZ -
Reviewer~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Acea Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

Note: A = Acceptable 

1 

2 I 

3 l 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-17-4 

MW-17-3 

DUP-3-031524 

MW-17-2 

MW-17-1 

MW-11-3 

MW-11-2 

MW-11-1 

EB-5-031524 

FB-5-031524 

MW-11-2MS 

MW-11-2MSD 

II 

L~~-20Z, 

I 

--

I 

L:\Tidewater\NASA JPL\59041 E96W.wpd 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

i 

I 

1 

I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0103-01 

24C0103-02 

24C0103-03 

24C0103-04 

24C0103-05 

24C0103-06 

24C0103-07 

24C0103-08 

24C0103-09 

24C0103-10 

24C0103-07MS 

24C0103-07MSD 

I 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

Water 03/15/24 

I II 



LDC #~ '-?M-/ d:-~~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: .E?1B/:::::w:1-
Conc. units: J1~/ ~ Associated Samples: 

Sample Identification 

Blank extraction date: _______ _ 
Cone. units: Associated Samples: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 

Page:_J_of_j_ 
Reviewer: ::t:= 



LDC #:5'-f P+l~U VALIDATION FINDINGS WORKSHEET 
Field Blanks 

ETHOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 
N N/A Were field blanks identified in this SDG? 
N N/A Were target compounds detected in the field blanks? 

Blank units: 11y Associated sample units: 11~/....:..... 
Sampling date: As-/~ 
Field blank tvpe: (circll one) Trip Blank/Field Blank/ Rinsate / Other: As~sociated S~mQles: 

Samp_le Identification 

y) -4- 6 

o. 
lp_5..:::2. JT<A 

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated SamQles· 

Compound Blank ID Sample Identification 

lli~i!iIIl1:!Imtr r /f}::/:::t:tf:t=t\::=ti)JW\tt 

11 I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 

L-25 

I I 

Page:_Lot_L_ 

Reviewer: 9---
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LDC#:59041 E96 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: LC/MS PFAS (EPA Method 1633) 

I I 
Concentration lnatq 

Compound 2 I 3 

PFBA 0.89 1.8 

PFPeA 1.1 1.4 

PFHxA 0.76 0.81 

PFHpA 0.39 0.49 

PFOA 0.98 1.0 

PFNA 0.34 0.28 

PFDA 1.1 0.79 

PFBS 1.9 2.0 

PFPeS 0.32 0.28 

PFHxS 1.6 1.3 

PFOS 6.0 4.0 

NMeFOSAA 0.10 0.14 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2024\59041 E96_ Tidewater_JPL.wpd 

I 

Page:_ 1_of_ 1_ 
Reviewer: PG 

RPD 

68 

24 

6 

23 

2 

19 

33 

5 

13 

21 

40 

33 

I 



LDC#: ,-5"9~/~D VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: LC/MS/MS Perfluoroalkyl & Polyfluoroalkyl Substances (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Page:_Lot~ 
Reviewer: Q_ 

Extracted internal standard (EIS) recoveries were within the QC limits and non-extracted internal standard (NIS) areas >30% of the average area of the calibration 
standards with the following_ excep_tions: 

# Lab ID/Reference Internal Standards % Recovery (56-150) " Area (Limits) Qualifications 

-...'Pr>C!:.t).z&>t',H-- /3("? ~ -~~A 31:?. 5 { +,P-/;3,t:>} ---\~~ 
' / 7 \ 
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LDC#~M/~ 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please S~fa'"qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N FJIA/ Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 

Page:_Lof_L 
Reviewer: ~ -----

~~ Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA? 
Were ion ratios within QC limits? 

\../ 

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 

-3-416- 8 Results flaQQed "IR1 or IR2" by the laboratory due to _ , J/,;t3p .Jtmis1E"." \ - ,,._ ..t::::. 

I 

ion ratio outside QC limits. /I y~ 
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LDC Report# 59041 F96 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Data Validation Report 

NASA JPL, 2024 PFAS 

June 6, 2024 

Parameters: 

Validation Level: 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level 111 & IV 

Laboratory: APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0110 

Laboratory Sample 
Sample Identification Identification 

MW-12-4** 24C0110-01 ** 
MW-12-3** 24C0 110-02** 
MW-12-2** 24C0110-03** 
MW-12-1** 24C0 11 0-04 ** 
DUP-4-031824** 24C0110-05** 
MW-18-4** 24C0 11 0-06** 
MW-18-3** 24C0 11 0-07** 
MW-18-2** 24C0 110-08** 
MW-18-1** 24C0 11 0-09** 
SB-2-031824 24C0110-10 
EB-6-031824 24C0110-11 
FB-6-031824 24C0110-12 
MW-18-1MS 24C0110-09MS 
MW-18-1MSD 24C0110-09MSD 

**Indicates sample underwent Level IV validation 

1 
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Collection 
Matrix Date 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 
Water 03/18/24 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table 8-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Level IV data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and 
laboratory; however the reported concentration 
conformances discovered during data validation. 

positively identified by the 
is estimated due to non­

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ • (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 


In the case where the laboratory used a calibration curve to evaluate the analytes, all 

coefficients of determination (r2) were greater than or equal to 0.990. 


The signal to noise (S/N) ratio was within validation criteria for all analytes associated to 
samples which underwent Level IV validation. Raw data were not reviewed for Level Ill 
validation. 

Retention time windows were established as required by the method for samples which 
underwent Level IV validation. Raw data were not reviewed for Level Ill validation. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The signal to noise (S/N) ratio was within validation criteria for all analytes associated to 
samples which underwent Level IV validation. Raw data were not reviewed for Level Ill 
validation. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

Retention times of all analytes in the calibration standards were within the established 
retention time windows for samples which underwent Level IV validation. Raw data 
were not reviewed for Level Ill validation. 
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The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analvte (ng/L) Samples 

BDC0268-BLK1 03/19/24 PFHxA 0.063 All samples in SDG 24C011 O 
PFOA 0.182 
PFOS 0.0727 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analyte Concentration (ng/L) Concentration (ng/L) 

MW-12-4** PFHxA 0.11 0.37U 
PFOA 0.34 0.37U 
PFOS 0.21 0.37U 

MW-12-3** PFOA 0.86 0.86J 

MW-18-4** PFOA 0.56 0.56J 
PFOS 0.34 0.37U 

MW-18-2** PFHxA 0.085 0.37U 
PFOA 0.39 0.39J 

MW-18-1** PFHxA 0.16 0.37U 
PFOA 0.44 0.44J 

SB-2-031824 PFOA 0.20 0.37U 
PFOS 0.071 0.37U 

E B-6-031824 PFOA 0.18 0.35U 
PFOS 0.069 0.35U 

FB-6-031824 PFOA 0.17 0.39U 
PFOS 0.067 0.39U 
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VI. Field Blanks 

Sample EB-6-031824 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (na/L) Samples 

EB-6-031824 03/18/24 PFOA 0.18 MW-12-4** 
PFOS 0.069 MW-12-3** 

MW-12-2** 
MW-12-1** 
DUP-4-031824** 
MW-18-4** 
MW-18-3** 
MW-18-2** 
MW-18-1** 

Sample SB-2-031824 was identified as a source blank. No contaminants were found 
with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

SB-2-031824 03/18/24 PFPeA 0.11 MW-12-4** 
PFOA 0.20 MW-12-3** 
PFOS 0.071 MW-12-2** 

MW-12-1** 
DUP-4-031824** 
MW-18-4** 
MW-18-3** 
MW-18-2** 
MW-18-1** 

Sample FB-6-031824 was identified as a field blank. No contaminants were found with 
the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

FB-6-031824 03/18/24 PFPeA 0.14 MW-12-4** 
PFOA 0.17 MW-12-3** 
PFOS 0.067 MW-12-2** 

MW-12-1** 
DUP-4-031824** 
MW-18-4** 
MW-18-3** 
MW-18-2** 
MW-18-1** 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX} 
than the concentrations found in the associated field blanks with the following 
exceptions: 
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Reported Modified Final 
Sample Analyte Concentration (ng/L) Concentration (ng/L) 

MW-12-4** PFPeA 0.24 0.73U 
PFOA 0.34 0.37U 
PFOS 0.21 0.37U 

MW-12-3** PFOA 0.86 0.86J 

-
MW-12-1** PFPeA 0.41 0.75l,J 

DUP-4-031824** PFPeA 0.44 0.74U 

MW-18-4** PFOA 0.56 0.56J 
PFOS 0.34 0.37U 

MW-18-2** PFPeA 0.15 0.74U 
PFOA 0.39 0.39J 

MW-18-1** PFPeA 0.26 0.74U 
PFOA 0.44 0.44J 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-lever 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples MW-12-1** and DUP-4-031824** were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (ng/L) 

Analyte MW-12-1** DUP-4-031824** RPD 

PFPeA 0.41 0.44 7 

PFHxA 0.44 0.47 7 

PFHpA 0.21 0.27 25 

PFOA 1.4 1.5 7 

PFNA 0.37 0.34 8 

PFDA 1.1 0.83 28 

PFBS 0.50 0.47 6 
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Concentration (ng/L) 

Analyte MW-12-1** I DUP-4-031824** RPO 

I PFHxS 

I 
0.27 

I 
0.25 

I 

8 

2.4 2.0 18 PFOS 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

I 

All target analyte quantitations met validation criteria for samples which underwent 
Level IV validation. Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

All target analyte identifications met validation criteria for samples which underwent 
Level IV validation. Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag I A orP I 
MW-12-3** All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 
MW-18-2** ratio outside QC limits. 

Manual integrations were reviewed and were considered acceptable. The laboratory 
provided before and after integration printouts. 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
source blank contamination, field blank contamination, and ion ratio are summarized 
and presented in the Data Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0110 

I Samele I Anallte I Flag I A orP I Reason I 
MW-12-3** All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-18-2** by the laboratory due to ion ratio identification (ion ratio) 

outside QC limits. 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0110 

Modified Final 
Sample Analvte Concentration (m:1/L) 

MW-12-4** PFHxA 0.37U 
PFOA 0.37U 
PFOS 0.37U 

MW-12-3** PFOA 0.86J 

MW-18-4** PFOA 0.56J 
PFOS 0.37U 

MW-18-2** PFHxA 0.37U 
PFOA 0.39J 

MW-18-1** PFHxA 0.37U 
PFOA 0.44J 

SB-2-031824 PFOA 0.37U 
PFOS 0.37U 

EB-6-031824 PFOA 0.35U 
PFOS 0.35U 

FB-6-031824 PFOA 0.39U 
PFOS 0.39U 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0110 

Modified Final 
Sample Analyte Concentration (ng/L) 

MW-12-4** PFPeA 0.73U 
PFOA 0.37U 
PFOS 0.37U 

MW-12-3** PFOA 0.86J 

MW-12-1** PFPeA 0.75U 

DUP-4-031824** PFPeA 0.74U 

MW-18-4** PFOA 0.56J 
PFOS 0.37U 

MW-18-2** PFPeA 0.74U 
PFOA 0.39J 

MW-18-1** PFPeA 0.74U 
PFOA 0.44J 
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LDC #: 59041 F96 
SDG #: 24C0110 

VALIDATION COMPLETENESS WORKSHEET 
Level 111/IV 

Laboratory: APPL Inc., Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date-~""iA,~sti. 
Page:_o,....,l.--_ 

Reviewer: --::,r-,r=--
2nd Reviewer: ~---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Acea Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V. I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

Note: A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** Indicates sample underwent Level IV validation 

Client ID 

1 MW-12-4** 

2 MW-12-3** 

3 MW-12-2** 

4 l MW-12-1** 
I 

5 DUP-4-031824** 

6 MW-18-4** 

7 MW-18-3** 

8 MW-18-2** 

9 MW-18-1** 

10 SB-2-031824 

11 EB-6-031824 

12 FB-6-031824 

13 MW-18-1MS 

14 MW-18-1MSD 

15 

16 
......_~ .-,,.'2b ~ l...t'ux "E.,,. 
~ ~-

L:\Tidewater\NASA JPL\59041 F96W .wpd 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0110-01 ** 

24C0110-02** 

24C0110-03** 

24C0110-04** 

24C0110-05** 

24C0110-06** 

24C0110-07** 

24C0110-08** 

24C0110-09** 

24C0110-10 

24C0110-11 

24C0110-12 

24C0110-09MS 

24C0110-09MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 

Water 03/18/24 



VALIDATION FINDINGS CHECKLIST 

Method: LC/MS PFAS (EPA Method 1633) 

Validation Area Yes No 

I. Technical holding times . 

Were all technical holding times met? 
/ 

Was cooler temperature criteria met? 
/ 

•··. • .. 

II. LC/MS Instrument performance check 

Were the instrument performance reviewed and found to be within the validation / 
criteria? 

Ill. Initial calibration and Initial Calibration Verification 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD~? / 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the 
/ coefficient of determination (r2} criteria of> 0.990? 

Were all analytes within 70-130% or percent differences (%D} !s30% of their true 
value for each calibration standard? 

Was the signal to noise (SIN) ratio for all compounds within the validation criteria? /"' 

Were the retention time windows properly established? / 

Was an initial calibration verification standard analyzed after each initial calibration 
/"' for each instrument? 

Were all percent differences (%D) of the initial calibration verification ~ 30%? / 

IV~ Continuing calibration and Instrument Sensitivity Check 

Was a continuing calibration analyzed prior to sample analysis, after every 1 O / samples and at the end of the analytical sequence? 

Were all percent differences (%D) of the continuing calibration~ 30%? /"" 

Were all the retention times within the acceptance windows? ,,-
Was the siQnal to noise (SIN) ratio for all compounds within the validation criteria? / 

Were all percent differences (%D) of the Instrument Sensitivity Check< 30%? / 
Were the RTs for the bile salt peaks outside the RT window of PFOS by at least / one minute? 

.. 

v~ LaboratoryBJanks· ... . 

Was a laboratory blank associated with every sample in this SDG? / 
Was there contamination in the laboratory blanks? / 

. 

VI. Field blanks .. 

Were field blanks identified in this SDG? / 
Were target ana;lytes detected in the field blanks? / 

•. . 

VII. Matrix spike/Matrix spike duJJlicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recoveries (%R) and the relative percent differences / <RPD) within the QC limits? 

Level IV checklist_LCMS_PFAS_ 1633.wpd 

NA 

/ 

Page:_L.of ~ 
Reviewer: #-

Findings/Comments 

) 

.. 



VALIDATION FINDINGS CHECKLIST Page: -2-of~ 
Reviewer: q::::=--

Validation Area Yes No NA Findings/Comments 

VIII. Laboratory control samples .· 

Was an LCS analvzed oer extraction batch for this SDG? 
~., 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
/ the QC limits? 

. 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 

Were target arialytes detected in the field duplicates? ,,,,,,-
7 

X. Internal Standards . 

Were extracted internal standard <EIS) percent recoveries (%R) within6!~ I~~ / 
Were non-extracted internal standard (NIS) areas >30% of the average area of the / calibration standards? 

Were NIS retention times within 0.4 minutes of the initial calibration midPoint? / 

XI. Target analyte c,uantitation 

Did the laboratory reporting limits (i.e. DL, LOD, LOQ) meet the QAPP? / 

Did reported results include both branched and linear isomers? / 

Were the correct ion transition, labeled compound and relative response factor /,,,. 
(RRF} used to quantitate the compound? 

Were compound retention times within 0.1 minutes of the associated labeled / 
compound for compounds with a labeled analoo? 

Were analyte quantitation and reporting limits adjusted to reflect all sample dilutions / and drv weioht factors applicable to Stage 4 validation? 
: . Cc 

XII. Target analyte identification 

Was the signal to noise (SIN} ratio for all compounds within the validation criteria? / 

Were two transitions and the ion transition ratio per analyte monitored and / 
documented with the exception of PFBA and PFPeA? 

Were ion ratios between 50-150%? / 
Were manual integrations reviewed and found acceptable? / 
Did the laboratory provide before and after integration printouts? / 

.. . 

XIII. Overall assessment of Data ., 

Overall assessment of data was found to be acceotable. / 

Level IV checklist_LCMS_PFAS_ 1633.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid (PFBA) X. NMeFOSA UU. N-Ethylperfluorooctanesulfonamidoacetic acid (NEtFOSAA) 

B. Perfluoropentanoic acid (PFPeA) Y. NEtFOSA W. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

C. Perfluorohexanoic acid (PFHxA) Z. NMeFOSAA '\JWIJ. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30NS) 

D. Perfluoroheptanoic acid (PFHpA) AA. NEtFOSAA XX. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11 CI-PF30UdS) 

E. Perfluorooctanoic acid (PFOA) BB. NMeFOSE YY. 1 H, 1 H,2H,2H-Perfluorohexane sulfonic acid (4:2 FTS) 

F. Perfluorononanoic acid (PFNA) CC. NEtFOSE ZZ. 1 H, 1 H,2H,2H-Perfluorooctane sulfonic acid (6:2 FTS) 

G. Perfluorodecanoic acid (PFDA) DD. HFPO-DA (GenX) A 1. 1 H, 1 H,2H,2H-Perfluorodecane sulfonic acid (8:2 FTS) 

H. Perfluoroundecanoic acid (PFUnDA) EE. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) B1. N-ethylperfluorooctane sulfonamide (NEtFOSA) 

I. Perfluorododecanoic acid (PFDoA) FF. Perfluoro-4-methoxybutanoic acid (PFMBA) C1. N-methylperfluorooctane sulfonamide (NMeFOSA) 

J. Perfluorotridecanoic acid (PFTrDA) GG. Nonafluoro-3,6-dioxaheptanoic acid (NFDHA) D1. N-ethylperfluorooctane sulfonamidoethanol (NEtFOSE) 

K. Perfluorotetradecanoic acid (PFTeDA) HH. Perfluoro-3-methoxypropanoic acid (PFMPA) E1. N-methylperfluorooctane sulfonamidoethanol (NMeFOSE) 

L. Perfluorobutanesulfonic acid (PFBS) II. 9CI-PF30NS F1. 3-Perfluoropropyl propanoic acid (3:3FTCA) 

M. Perfluoropentanesulfonic acid (PFPeS) JJ. 11 CI-PF30UdS G1. 2H,2H,3H,3H-Perfluorooctanoic acid (5:3FTCA) 

N. Perfluorohexanesulfonic acid (PFHxS) KK. Perfluoro (2-ethoxyethane) sulfonic acid (PFEESA) H1. 3-Perfluoroheptyl propanoic acid (7:3FTCA) 

0. Perfluoroheptanesulfonic acid (PFHpS) LL. 3:3 FTCA 

P. Perfluorooctanesulfonic acid (PFOS) MM. 5:3 FTCA 

Q. Perfluorononanesulfonic acid (PFNS) NN. 7:3 FTCA 

R. Perfluorodecanesulfonic acid (PFDS) 00. 3:3 Fluorotelomer carboxylate (3:3 FTCA) 

S. Perfluorododecanesulfonic acid (PFDoS) PP. 5:3 Fluorotelomer carboxylate (5:3 FTCA) 

T. 4:2 FTS QQ. 7:3 Fluorotelomer carboxylate (7:3 FTCA) 

U. 6:2 FTS RR. Perfluorooctadecanoic acid (PFODA) 

V. 8:2 FTS SS. Perfluorohexadecanoic acid (PFHxDA) 

W. Perfluorooctanesulfonamide (PFOSA) TT. N-Methylperfluorooctanesulfonamidoacetic acid (NMeFOSAA) 
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LDC #:So/'P4-I~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: ?;t(f q /:z-4 
Cone. units: v1.:=> /~ 7 Associated Samples: ~rt 

Sample Identification 

6x) :::?- 6 

Blank extraction date: _______ _ 
Cone. units: Associated Samples· 

Analyte Blank ID Sample Identification 

I I I I I I I I 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 
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Reviewer: ~ 
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LDC #6r'~Fqb 
I 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 
N N/A Were field blanks identified in this SDG? 
N N/A Wer. target compounds detected in the fie~blanks? 

Blank units: /18 ~ As ociated sample units: /.J~ ..-:-
Sampling date:-=;:z~~~.,_~_-.-'--_ ' 
Field blank tvpe: (cir e one) Trip Blank/Field Blank/ Rinsate / Other: Associated SamQles: 

Samp_le Identification 

:;:2_ 

~¼.7~{). 

Blank units:___ Associated sample units: __ _ 
Sampling date: ___ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated SamQles· 

I Compound Blank ID Sample Identification 

liii!II!ll/lll~ lll!!l!i~li! 
·-·;:;~/';:;:-:.:-•::: ······· 

II1:1IIJ:I I I I I I I ::·r\?Mr·~·-
<.:-:.\f::'.::c:Vi-::?i.f?'z:-·.:-:, 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 
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I I 
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LDC#:59041 F96 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: LC/MS PFAS (EPA Method 1633) 

I I 
Concentration {ng/L~ 

Compound 4 I 5 

PFPeA 0.41 0.44 

PFHxA 0.44 0.47 

PFHpA 0.21 0.27 

PFOA 1.4 1.5 

PFNA 0.37 0.34 

PFDA 1.1 0.83 

PFBS 0.50 0.47 

PFHxS 0.27 0.25 

PFOS 2.4 2.0 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2024\59041 F96_ Tidewater_JPL.wpd 

I 

Page:_ 1_of_ 1_ 
Reviewer: PG 
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25 

7 

8 

28 
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LDC#:~~ 1Eflb 
i 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

P,J~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
lfr ,,N N/A Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
¥7N-N/A 
Y 1N )N/A VVt::lt:: IUII li:lllU::S WILIIIII \..iv lllllll::S r 

# Date Sample ID Analyte Ion ratio (Limits) 

:;;l. / ~ Results flai:1i:1ed "IR1 or IR2" by the laboratorv due to , 

ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 

Page:-+ot_L 
Reviewer: g--------

Qualifications 
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LDC #:o'-f t?-t ,:rrb 

METHOD: LC/MS PFAS (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_Lofl._ 

Reviewer: 9--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, Ais = Area of associated internal standard 
average RRF = sum of the RRFs/number of standards 
¾RSD = 100 * (SIX) 

Cx = Concentration of compound, Cis = Concentration of internal standard 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 

- . - . . -• - -• - - - c,..,..,.,,. ,1.,.+,....-1 

Calibration RRF RRF Average RRF Average RRF 
# Standard ID Date Compound (Reference Internal Standard) ( I std) ( J std) (initial) (initial) ¾RSD ¾RSD 

-2_ r~~ ¾o/➔ PFOA (13C8-PFOA) la-~~ ll 0
•
73~~~~d~11 5

~ I s? I PFOS (13C8-PFOS) -

~ I I II I II I II I I 

~ I I II I II I II I I 
~ I I II I II I II I I 
Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10. 0% of the recalculated 
results. 

INICLC.wpd 



LDC #: 59041 F96 Validation Findings Worksheet 
Initial Calibration Calculation Verification 

Method: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 Table B-15) 

Calibration (Y) 

Date Instrument Compound Standard Response 

3/19/2024 Saphira PFOA 1 0.059350 

2 0.261882 

3 0.496390 

4 1.081624 

5 2.246125 

6 4.620099 

7 10.693360 

8 26.562771 

Regression Ou!p_ut Calculated 

Constant C -0.07970 

Std Err of Y Est 

R Squared 0.9992396 

Deorees of Freedom 

b a 

X Coefficient(s) 0.51151184 0.000441955 

Std Err of Coef. 

Correlation Coefficient 0.999620 

Coefficient of Determination (r"2) 0.999240 

(X) 

Cone. 

0.100 

0.500 

1.000 

2.000 

5.000 

10.000 

20.000 

50.000 

Re~orted 

b 

0.48413 

(X"2) 

Cone. 

0.01 

0.25 

1 

4 

25 

100 

400 

2500 

0.01226 

0.9990500 

a 

9.99867E-04 

Page:__l of ( 
Reviewer: ,9: 



LDC #t:tfh'-ftff ,b 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:__l_of ( 

Reviewer: g:::== 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(AisHCx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
ex= Concentration of compound, Cis = Concentration of internal standard 

al ::;;:_ I Be;:_ II Calibration Compound (Reference Internal Standard) 
# Standard ID Date 

1 -s·-:::n-J. "'::>_.c 
J ;3/-=>I fa4- PFOA (1 3C8-PFOA) ...5_z:rz> ...{~~ 1-4. 8 3 

II 

., ' ., _,l'-fl,, 

I / I 

PFOS (1 3C8-PFOS) ~-6> ---4-_.3q 4_a~ 

1

2

1 I 

I PFOA ("C,-PFOA) 

PFOS (1 3C8-PFOS) 

I I I II 
3 

I 

I PFOA (''C,-PFOA) 

I II I II 
PFOS (1 3C8-PFOS) 

4 

I 

I PFOA ("C,-PFOA) 

I II I II 
PFOS {1 3C8-PFOS) 

15 

I 

I PFOA ("C,-PFOA) 

PFOS (1 3C8-PFOS) 

I II I II 

Beeccted 

I 
Becalc11lated 

I %D %D 

::).d::_ 

I 

.=)+ 

I 
c.57' s-:r 

I I 

I I 

I I 

I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results 

CONCLC-LCMS. wpd 



LDC #:E/f aftf '% VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:__/..ot_J_ 

Reviewer: ~ 

Method: LC/MS PFAS (EPA Method 1633) 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below using the 
following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: _.._/o ___ /J"-'t/:_,,_ ______ _ 
7 

Spike Sample Spiked Sample 
Adde Concentration Concentration 

f"' ( m.Y~> (~/4,J. (l,1--=:./4--,_ 
MS MSD ------ MS MSD 

PFOA 8,T5 3J~ /) -~ .3_68 3,8".3 

PFOS -, Jo~ ~6 {)_~ ( l'.'3' q B ~~ :::/~ I - I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

I Matrix Stiike II Matrix Stiike Dutilicate II MS/MSD I 
I II II I Percent Recovery Percent Recovery RPD 

I Reiiorted I Recalc. II ReQorted I Recalc. II Reiiorted I Recalc. I 
~6f ~ q/_P q{./ 3.av ;:Sf/Pl 

~-~ -z~ Bt;;-0 ~-~ 4_66 -4.b/ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

MSDCLC.wpd 



LDC#~~~£ VALIDATION FINDINGS WORKSHEET 
' Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Method: LC/MS PFAS (EPA Method 1633) 

Page:_Lofd_ 

Reviewer: __ ~-=--

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated 
for the compounds identified below using the following calculation: 

% Recovery= 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS/LCSD samples: .f3t>C-:t?.J6r~--;/$:;!?L 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

Spike Spike I LCS II LCSD II LCS/LCSD 
Added Concentration I II II r . 

( ~fa-) ( Yl!:=>/A- Percent Recove~ Percent Recove~ RPD .... 

I-! / 

I I II I II Reeorted I LCS LCSD LCS LCSD Reeorted Recalc. Reeorted Recalc. Recalc. 

PFOA -4.1?1) M 36\ 
' "rA / qr.7 v q1-:T 

PFOS .:3 .. T==--- ,1 3.32r u qp_~ ~p, IP/ 

I 
I 
I 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported results 
do not agree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #~.qtH;tff b 

Method: LC/MS PFAS (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
SamRle Calculation Verification 

The concentration of the sample was calculated for the compound identified below using the following calculation: 

Concentration = f&illsl{_V,)(DF)(2.0) 
(Ais)(RRF)(Vo)(Vi)(%S) 

Ax 

Ais 

Area of the characteristic ion (EICP) for the 
compound to be measured 

Example: 

Sample I.D. 3. l 

Page: ~oi / 
Reviewer: 

:fr??~ 

Is 

Vo 

Area of the characteristic ion (EICP) for the specific 
internal standard 

Amount of internal standard added in nanograms (ng) 

= Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

Cone.= (5'88:3~ ) L I ) {o rq:zT~) C ~ ) 
fr631T·=2--) as~>6aj (p _sfb:4-l) 

v, 
Vt 

Df 

Volume of extract injected in microliters (ul) 

Volume of the concentrated extract in microliters (ul) 

Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# Sample ID Analyte 

l 11-e' ~ . 

~ T'~ J( ,- ~ 

I 1 V" ~" 

RECALC.wpd 

tl.~1 ~ 

Reported Calculated 
Concentra ion Concent?a •

1

on 
< IA9/..Ll ( /A~ q____ Qualification 

or~, ~ 
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-
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041 G96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 6, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0121 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-20-4 24C0121-01 Water 03/19/24 
MW-20-3 24C0121-02 Water 03/19/24 
MW-20-2 24C0121-03 Water 03/19/24 
MW-20-1 24C0121-04 Water 03/19/24 
MW-6 24C0121-05 Water 03/19/24 
MW-10 24C0121-06 Water 03/19/24 
DUP-5-031924 24C0121-07 Water 03/19/24 
MW-5 24C0121-08 Water 03/19/24 
EB-7-031924 24C0121-09 Water 03/19/24 
FB-7 -031924 24C0121-10 Water 03/19/24 
MW-6MS 24C0121-05MS Water 03/19/24 
MW-6MSD 24C0121-05MSD Water 03/19/24 
MW-5MS 24C0121-08MS Water 03/19/24 
MW-5MSD 24C0121-08MSD Water 03/19/24 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table B-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

BDC0337-BLK1 03/22/24 PFOA 0.270 All samples in SDG 24C0121 
PFOS 0.112 

3 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analyte Concentration (ngll) Concentration (nail) 

MW-20-4 PFOA 0.70 0.70J 
PFOS 0.34 0.37U 

MW-20-3 PFOA 0.95 0.95J 

MW-20-1 PFOA 0.68 0.68J 

MW-6 PFOA 0.83 0.83J 
PFOS 0.23 0.38U 

MW-10 PFOA 0.85 0.85J 

DUP-5-031924 PFOA 0.93 0.93J 

MW-5 PFOA 1.2 1.2J 

EB-7-031924 PFOA 0.93 0.93J 
PFOS 0.27 0.36U 

FB-7-031924 PFOA 0.29 0.37U 
PFOS 0.13 0.37U 

VI. Field Blanks 

Sample EB-7-031924 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (nail) Samples 

EB-7-031924 03/19/24 PFHpA 0.051 MW-20-4 
PFOA 0.93 MW-20-3 
PFOS 0.27 MW-20-2 

MW-20-1 
MW-6 
MW-10 
DUP-5-031924 
MW-5 

Sample FB-7-031924 was identified as a field blank. No contaminants were found with 
the following exceptions: 

4 
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Collection Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

FB-7-031924 03/19/24 PFHpA 0.048 MW-20-4 
PFOA 0.29 MW-20-3 
PFOS 0.13 MW-20-2 

MW-20-1 
MW-6 
MW-10 
Dl)P-5-031924 
MW-5 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following· 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration (ng/L) Concentration (ng/L) 

MW-20-4 PFHpA 0.081 0.37U 
PFOA 0.70 0.70J 
PFOS 0.34 0.37U 

MW-20-3 PFHpA 0.22 0.37U 
PFOA 0.95 0.95J 
PFOS 1.0 1.0J 

MW-20-2 PFOA 1.7 1.7J 

MW-20-1 PFHpA 0.22 0.36U 
PFOA 0.68 0.68J 
PFOS 0.62 0.62J 

MW-6 PFOA 0.83 0.83J 
PFOS 0.23 0.38U 

MW-10 PFHpA 0.14 0.36U 
PFOA 0.85 0.85J 

DUP-5-031924 PFHpA 0.13 0.37l) 
PFOA 0.93 0.93J 

MW-5 PFHpA 0.23 0.37U 
PFOA 1.2 1.2J 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

5 
\\LDCFILESERVER\VALIDATION\LOGIN\TIDEWATER\NASAJPL\59041G96_Tl3.DOC 



VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples MW-10 and DUP-5-031924 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (ng/L) 

Analyte MW-10 DUP-5-031924 RPD 

PFHxA 0.074 0.083 11 

PFHpA 0.14 0.13 7 

PFOA 0.85 0.93 9 

PFDA 0.26 0.23 12 

PFBS 0.81 0.76 6 

PFPeS 0.057U 0.058 2 

PFHxS 0.87 0.92 6 

PFHpS 0.12 0.12 0 

PFOS 13 14 7 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits with the 
following exceptions: 

Affected 
Sample Internal Standard %R (Limits) Analyte Flaa A orP 

DUP-5-031924 13C8-PFOSA 32.8 (40-130) PFOSA UJ (all non-detects) 

DUP-5-031924 d3-NMeFOSA 5.45 (10-130) NMeFOSA R (all non-detects) 
d5-NEtFOSA 6.47 (10-130) NEtFOSA R (all non-detects) 

EB-7-031924 13C8-PFOSA 17.5 (40-130) PFOSA UJ (all non-detects) 

EB-7 -031924 d3-NMeFOSA 4.63 (10-130) NMeFOSA R (all non-detects) 
d5-NEtFOSA 4.28 (10-130) NEtFOSA R (all non-detects) 

FB-7-031924 13C8-PFOSA 14.1 (40-130) PFOSA UJ (all non-detects) 

FB-7-031924 d3-NMeFOSA 5.42 (10-130) NMeFOSA R (all non-detects) 
d5-NEtFOSA 5.93 (10-130) NEtFOSA R (all non-detects) 

All non-extracted internal standard areas and retention times were within QC limits. 

6 
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XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag 

MW-20-4 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) 
MW-20-3 ratio outside QC limits. 
DUP-5-031924 
MW-5 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

I A orP I 
p 

Data rejected due to internal standard %R are summarized and presented in the Data 
Qualification Summary. 

Data qualified due to laboratory blank contamination, equipment blank contamination,: 
field blank contamination, internal standard %R, and ion ratio are summarized and 
presented in the Data Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

7 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0121 

I Samele I Anal~te I Flag I A orP I Reason I 
DU P-5-031924 PFOSA UJ (all non-detects) p Internal standard (%R) 
EB-7-031924 
FB-7-031924 

DUP-5-031924 NMeFOSA R (all non-detects) p Internal standard (%R) 
EB-7-031924 NEtFOSA R (all non-detects) 
FB-7-031924 

MW-20-4 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 
MW-20-3 by the laboratory due to ion ratio identification (ion ratio) 
DUP-5-031924 outside QC limits. 
MW-5 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0121 

Modified Final 
Sample Analvte Concentration (nq/L) 

MW-20-4 PFOA 0.70J 
PFOS 0.37U 

MW-20-3 PFOA 0.95J 

MW-20-1 PFOA 0.68J 

MW-6 PFOA 0.83J 
PFOS 0.38U 

MW-10 PFOA 0.85J 

DUP-5-031924 PFOA 0.93J 

MW-5 PFOA 1.2J 

EB-7-031924 PFOA 0.93J 
PFOS 0.36U 

FB-7-031924 PFOA 0.37U 
PFOS 0.37U 

8 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0121 

Modified Final 
Sample Analyte Concentration (nail) 

MW-20-4 PFHpA 0.37U 
PFOA 0.70J 
PFOS 0.37U 

MW-20-3 PFHpA 0.371,J 
PFOA 0.95J 
PFOS 1.0J 

MW-20-2 PFOA 1.7J 

MW-20-1 PFHpA 0.36U 
PFOA 0.68J 
PFOS 0.62J 

MW-6 PFOA 0.83J 
PFOS 0.38U 

MW-10 PFHpA 0.36U 
PFOA 0.85J 

DUP-5-031924 PFHpA 0.37U 
PFOA 0.93J 

MW-5 PFHpA 0.37U 
PFOA 1.2J 

9 
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LDC #: 59041 G96 
SDG #: 24C0121 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc .. Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Comments 

II. LC/MS Instrument erformance check 

111. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

Note: 

1 

2 

3 

4 

5 

6 I 

7 
I 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-20-4 

MW-20-3 

MW-20-2 

MW-20-1 

MW-6 

MW-10 

DUP-5-031924 

MW-5 

EB-7-031924 

FB-7-031924 

MW-6MS 

MW-6MSD 

MW-5MS 

MW-5MSD 

L:\Tidewater\NASA JPL \59041 G96W. wpd 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

,,,,..., 

/ 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0121-01 

24C0121-02 

24C0121-03 

24C0121-04 

24C0121-05 

24C0121-06 

24C0121-07 

24C0121-08 

24C0121-09 

24C0121-10 

24C0121-05MS 

24C0121-05MSD 

24C0121-08MS 

24C0121-08MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 

Water 03/19/24 



LDC #:(5-fl?4:/¢f-f¥- VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: ~ 
Cone. units: V)~/ ~ Associated Samoles: :-trd 

Sample Identification 

liX 
.~f? 

{).~ 

o.~7-o 
() ~ ll1 

Blank extraction date: _______ _ 
Cone. units: Associated Samoles: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 
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LDC#i:S'fM-/~ VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 
Y N NIA Were field blanks identified in this SDG? 

N N/A Were target compounds detected in the field blanks? 
Blank units: -S ..£- Associated sample units: vt~/:L-. 
Sampling date: ~ ~ 7 

Field blank type: (circl one) Trip Blank/Field Blank/ Rinsate / Other: Associated Samples: 

(!:> Same_le Identification 

~ ~ I A I ~-

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other- Associated Sam Qles • 

I Compound Blank ID Sample Identification 

ll!Ill!Jffl} \j/[ll;iji,J! :iiii:iiliiii;;:;J:;J:;';'}' •e•·•·•••'"'iijt@i\;i)i'.j; \l!:I I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 
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LDC #:~4-f:( ¢:j-9b VALIDATION FINDINGS WORKSHEET 
Internal Standards 

Page:(~/ 
Reviewer: _ _,:_ __ 

METHOD: LC/MS/MS Perfluoroalkyl & Polyfluoroalkyl Substances (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Extracted internal standard (EIS) recoveries were within the QC limits and non-extracted internal standard (NIS) areas >30% of the average area of the calibration 
standards with the following exceptions: 

# Lab ID/Reference Internal Standards % Recovery {,&8 1591 

-r r N?!;,) f-3.~-ff="P~-A- :32,B (~-I~_) 
I 

7td -r{ u ~;pt' sA h45 I' t/J - l3t::>) 
-P5-N~T-F0,5A 6.4.7 ( J; } 

A r 1£'.b) 1T.5 {4/J-1~) 
..... 

AP.3 r,fJ-F3tJt ,, --4 . .23- ( Ji 
, ) 

y / 

( () ( ~Jt>) l4. 1 ( 4/) -(3:? ) 
6-.-4-2- 7 lb - /30) 

111 c5_q3 ( d/ ) 
/ 

~t' 3.3.T-~ ,~c:."tf-f:1:i.-~ A- =:?4-. Pl ( 4P - { ~ ) . . 
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LDC #"5~/if1'b 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please s~ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N (1-JJA) Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
y ~Ll-~ 
Y {N .MIA VVt:lt: IUII ldLIU::i WILIIIII \.,,(\., IIIIIIL::i ! 

# Date Sample ID Analyte Ion ratio (Limits) 

1-.2-, ,_g Results flaaaed "IR1 or IR2" bv the laboratory due to , . 
ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 

Page:_Lot_L___ 

Reviewer: 9::.. 

Qualifications 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041 H96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 6, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0131 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-15 24C0131-01 Water 03/20/24 
MW-8 24C0131-02 Water 03/20/24 
MW-9 24C0131-03 Water 03/20/24 
EB-8-032024 24C0131-04 Water 03/20/24 
FB-8-032024 24C0131-05 Water 03/20/24 
MW-15MS 24C0131-01 MS Water 03/20/24 
MW-15MSD 24C0131-01 MSD Water 03/20/24 
MW-8MS 24C0131-02MS Water 03/20/24 
MW-8MSD 24C0131-02MSD Water 03/20/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table B-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analvte (nQ/L) Samples 

BDC0337-BLK1 03/22/24 PFOA 0.270 All samples in SDG 24C0131 
PFOS 0.112 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analvte Concentration (nail) Concentration (nail) 

MW-8 PFOA 0.54 0.54J 

EB-8-032024 PFOA 0.42 0.42J 
PFOS 0.16 0.37U 

FB-8-032024 PFOA 0.29 0.38U 
PFOS 0.13 0.38U 

VI. Field Blanks 

Sample EB-8-032024 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (nail) Samples 

EB-8-032024 03120/24 PFOA 0.42 MW-15 
PFOS 0.16 MW-8 
PFOSA 0.18 MW-9 

Sample FB-8-032024 was identified as a field blank. No contaminants were found with 
the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analvte (nail) Samples 

FB-8-032024 03/20/24 PFOA 0.29 MW-15 
PFOS 0.13 MW-8 

MW-9 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 

Reported Modified Final 
Sample Analvte Concentration (nail) Concentration (nail) 

IMW-8 I PFOA 

I 

0.54 

I 

0.54J 

I : PFOSA 0.15 0.36U MW-9 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS%R MSD%R 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

MW-15MS/MSD PFOA 176 (70-150) - J (all detects) A 
(MW-15) 

MW-15MS/MSD NMeFOSA 163 (60-150) - NA -
(MW-15) NEtFOSA 152 (65-145) -

NMeFOSE 165 (70-145) -
NEtFOSE 140 (70-135) -

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analvte (S30) Flag A orP 

MW-15MS/MSD PFODA 30.4 NA -
(MW-15) NMeFOSE 43.4 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

All extracted internal standard percent recoveries (%R) were within QC limits with the 
following exceptions: 

Affected 
Sample Internal Standard %R (40-130) Analyte Flag A orP 

FB-8-032024 13C8-PFOSA 27.3 PFOSA UJ (all non-detects) p 

All non-extracted internal standard areas and retention times were within QC limits. 
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XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria. 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
field blank contamination, MS/MSD %R, and internal standard %R are summarized and 
presented in the Data Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0131 

I Samele I Anal~te I Flag I AorP I Reason I 
FB-8-032024 PFOSA UJ (all non-detects) p Internal standard (¾R) 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0131 

Modified Final 
Sample Analyte Concentration (ng/L) 

MW-8 PFOA 0.54J 

EB-8-032024 PFOA 0.42J 
PFOS 0.37l,J 

FB-8-032024 PFOA 0.38U 
PFOS 0.38U 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0131 

Modified Final 
Sample Analyte Concentration (ng/L) 

IMW-8 I PFOA 

I 

0.54J 

I 
: PFOSA 0.36U MW-9 
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LDC #: 59041 H96 
SDG #: 24C0131 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc .. Clovis. CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date~ 
Page:~_ 

Reviewer: ~ 
2nd Reviewer:f 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Acea Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 ') 

Notes· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-15 

MW-8 

MW-9 

EB-8-032024 

FB-8-032024 

MW-15MS 

MW-15MSD 

MW-8MS 

MW-8MSD 

~~~-r 

L:\ Tidewater\NASA JPL \59041 H96W. wpd 

,Les 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0131-01 

24C0131-02 

24C0131-03 

24C0131-04 

24C0131-05 

24C0131-01 MS 

24C0131-01 MSD 

24C0131-02MS 

24C0131-02MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 

Water 03/20/24 



LDC #5fJ'+/fl~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: ¢~/.::....4: 
Cone. units: 1/\~/~ 7 Associated Samples: 

Sample Identification 

€X. 4 7-

3S-

~ 

Blank extraction date: _______ _ 
Cone. units: Associated Samples: 

Blank ID Sample Identification 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 
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LDC #:67~/ J/9b VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Method 1633 
~ Were field blanks identified in this SDG? 
~ Were target compounds detected in the field blanks? 
Blank units: l'\'8: -"-- . ~ciated sample units: VI::::; k 
Sampling date: ~ ~ 7 

Field blank tvpe: circle one) Trip Blank/Field Blank/ Rinsate / Other: Associated Sam_Qles: 

Samele Identification 

-?-X) ~ :3,. 

.::>. 1 

0-~ 

/?., 

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated Sam_Qles· 

I Compound Blank ID Sample Identification 

II~l!;~l\i /ti ' ' ' !' wu,r+di;;fj;!!;]:f!;:!iJ!j!!i!li Y ! !:\i I I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 
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LDC#~~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: LC/MS PFAS (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
0N, NIA Were matrix spike (MS) and matrix spike duplicate (MSD) or duplicate sample analyzed in this SDG? 

Y /N )..J/A 
~ 

MS MSD 
# MS/MSD ID Compound %R %R %R Limits RPO (Limits) Associated Samples 

6./7 ~A lTb Tt?-/£:iJ ( ) I (~) 
f 

"J,Jo~~ /63> ~-[!ft) ( ) ( /Jl!> ', 
,.(z+ :c:-nLA. 

I tJ /f \ ti;-2 65-145" ( ) V 
I I - • 

NUeFt5c: lb§ 7/J-~ ( ) 

A,..•~~ n,.._ I I I/-' ./40 TO -133~ ( ) i/ 

T-'Fo:PA ~o.4- <-:S.~0 > r~) 
rJ Me-FfJSf- .43:4- ( J/ ) J/ 

( ) 

( ) 

-- • ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

MSD r1.wpd 

Page:----Lot_L_ 
Reviewer: 9-,.. __ _ 
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LDC#: 0-[~/ J/ ~ VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: LC/MS/MS Perfluoroalkyl & Polyfluoroalkyl Substances (Draft EPA Method 1633 Compliant with Table 8-24 of DoD QSM 5.4) 

Page:_Jot_f_ 
Reviewer: _E 

Extracted internal standard (EIS) recoveries were within the QC limits and non-extracted internal standard (NIS) areas >30% of the average area of the calibration 
standards with the following exceptions: 

# Lab ID/Reference Internal Standards % Recovery (tlO I SO): Area (Limits) Qualifications 

s r , .. Jb) /3C: 13 -P:P--PpA =>T. =>(~-I~~ J --.....11-411/4,J...t h r .. -: --r 
I Iv-~ 

/ / \ 
~ 

L D 
/I tl::t-

~~x:,I-;_~~ 1/ 2+.' ~~ {4ti -1:.3~) "'-1/~k 
\. I 

~~ ,.(,1..,.,-0'>_,.-.A ,ti}_ "Rt~ , 1"111 ·- \ / ii 
. 

Y ~ I '1 VI -. I V - L , ,..,. • .._,...., II/"/ ,__,,,,~ I . . / 

h I IJ-S) /..S t1J,J 7f- I\\~ -
----
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 59041196 

Laboratory Data Consultants, Inc. 
Data Validation Report 

NASA JPL, 2024 PFAS 

June 6, 2024 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Level Ill 

APPL, Inc., Clovis, CA 

Sample Delivery Group (SDG): 24C0142 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

MW-13 24C0142-01 Water 03/21/24 
DUP-6-032124 24C0142-02 Water 03/21/24 
MW-16 24C0142-03 Water 03/21/24 
DUP-7-032124 24C0142-04 Water 03/21/24 
MW-7 24C0142-05 Water 03/21/24 
DUP-8-032124 24C0142-06 Water 03/21/24 
EB-9-032124 24C0142-07 Water 03/21/24 
FB-9-032124 24C0142-08 Water 03/21/24 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the U.S. Department of Defense (DoD) Data Validation Guidelines 
Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis 
by Quality Systems Manual for Environmental Laboratories (QSM) Table B-24 
Environmental Data Quality Workgroup (October 2022) and the Data Review and 
Validation Guidelines for Perfluoroalkyl Substances (PFASs) Analyzed Using 
Environmental Protection Agency (EPA) Method 537 (November 2018). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 1633 

All sample results were subjected to Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U 	 (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ 	 (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R 	 (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA 	 (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) and relative standard errors (%RSE) were less 
than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30. 0% for all analytes. 

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 30.0% for all analytes. 

The percent differences (%D) of the instrument sensitivity check (ISC) were less than or 
equal to 30.0% for all analytes. 

The bile salts interference check was performed as required by the method and the 
retention time requirements were met. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the method, initial calibration and continuing calibration blanks with the 
following exceptions: 

Extraction Concentration Associated 
Blank ID Date Analyte (ng/L) Samples 

BDC0363-BLK1 03/26/24 PFOA 0.256 All samples in SDG 24C0142 
PFOS 0.0956 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Sample Analyte Concentration (ng/L) Concentration (ng/L) 

MW-13 PFOS 0.32 0.37U 

DUP-6-032124 PFOS 0.35 0.37U 

MW-16 PFOA 0.25 0.36U 
PFOS 0.13 0.36U 

DUP-7-032124 PFOA 0.27 0.36U 
PFOS 0.13 0.36U 

MW-7 PFOA 0.25 0.36U 
PFOS 0.094 0.36U 

DUP-8-032124 PFOA 0.25 0.35U 
PFOS 0.11 0.35U 

E B-9-032124 PFOA 0.24 0.37U 
PFOS 0.071 0.37U 

FB-9-032124 PFOA 0.36 0.37U 
PFOS 0.072 0.37U 

VI. Field Blanks 

Sample EB-9-032124 was identified as an equipment blank. No contaminants were 
found with the following exceptions: 

Collection Concentration Associated 
Blank ID Date Analyte (nail) Samples 

E B-9-032124 03/21/24 PFBA 0.37 MW-13 
PFOA 0.24 DUP-6-032124 
PFOS 0.071 MW-16 

DUP-7-032124 
MW-7 
DUP-8-032124 

Sample FB-9-032124 was identified as a field blank. No contaminants were found with 
the following exceptions: 

4 
\\LDCFILESERVER\VALIDATION\LOGIN\TIDEWATER\NASA JPL\59041I96_ Tl3.DOC 



Collection Concentration Associated 
Blank ID Date Analyte Cna/L) Samples 

FB-9-032124 03/21/24 PFBA 0.29 MW-13 
PFOA 0.26 DUP-6-032124 
PFOS 0.072 MW-16 

DUP-7-032124 
MW-7 
DUP-8-032124 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations we're either not detected or were significantly greater (>1 OX) 
than the concentrations found in the associated field blanks with the following 
exceptions: 

Reported Modified Final 
Samele Analvte Concentration Cna/U Concentration Cna/U 

MW-13 PFOS 0.32 0.37U 

DUP-6-032124 PFOS 0.35 0.37U 

MW-16 PFOA 0.25 0.36U 
PFOS 0.13 0.36U 

DUP-7-032124 PFOA 0.27 0.36U 
PFOS 0.13 0.36U 

MW-7 PFOA 0.25 0.36U 
PFOS 0.094 0.36U 

DUP-8-032124 PFOA 0.25 0.35U 
PFOS 0.11 0.35U 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Low-Level Laboratory Control Samples 

Laboratory control samples (LCS) and minimal risk level (MRL) reported as low-level 
laboratory control samples (LLLCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
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IX. Field Duplicates 

Samples MW-13 and DUP-6-032124, samples MW-16 and DUP-7-032124, and 
samples MW-7 and DUP-8-032124 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (ng/L) 

Analvte MW-13 OUP-6-032124 RPO 

PFBA 11 9.6 14 

PFPeA 12 12 0 

PFHxA 7.5 6.5 14 

PFHpA 2.4 2.3 4 

PFOA 1.9 2.0 5 

PFBS 1.2 1.2 0 

PFPeS 0.23 0.21 9 

PFHxS 0.96 0.94 2 

PFOS 0.32 0.35 9 

Concentration (ng/L) 

Analyte MW-16 OUP-7-032124 RPO 

PFBA 4.7 4.9 4 

PFPeA 7.3 7.6 4 

PFOA 0.25 0.27 8 

PFOS 0.13 0.13 0 

Concentration (nQ/L) 

Analvte MW-7 OUP-8-032124 RPO 

PFBA 4.0 4.1 2 

PFPeA 6.0 5.3 12 

PFOA 0.25 0.25 0 

PFOS 0.094 0.11 16 

X. Internal Standards 

All extracted internal standard percent recoveries (o/oR) were within QC limits. 

All non-extracted internal standard areas and retention times were within QC limits. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Level Ill validation. 
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XII. Target Analyte Identification 

Raw data were not reviewed for Level Ill validation. 

All target analyte ion ratios met validation criteria with the following exceptions: 

I Samele I Finding I Flag I A orP I 
DUP-6-032124 All analytes flagged "IR1" or IR2" by the laboratory due to ion J (all detects) p 

ratio outside QC limits. 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Data qualified due to laboratory blank contamination, equipment blank contamination, 
field blank contamination, and ion ratio are summarized and presented in the Data 
Qualification Summary. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
24C0142 

I Samele I Anal~te I Flag I A orP I Reason I 
DUP-6-032124 All analytes flagged "IR1" or IR2" J (all detects) p Target analyte 

by the laboratory due to ion ratio identification (ion ratio) 
outside QC limits. 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 24C0142 

Modified Final 
Sample Analyte Concentration (ng/L) 

MW-13 PFOS 0.37U 

DUP-6-032124 PFOS 0.37U 

MW-16 PFOA 0.36U 
PFOS 0.36U 

DUP-7-032124 PFOA 0.36U 
PFOS 0.36U 

MW-7 PFOA 0.36U 
PFOS 0.36U 

DUP-8-032124 PFOA 0.35U 
PFOS 0.35U 

EB-9-032124 PFOA 0.37U 
PFOS 0.37U 

FB-9-032124 PFOA 0.37U 
PFOS 0.37U 

NASA JPL, 2024 PFAS 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 24C0142 

Modified Final 
Sample Analyte Concentration (ng/L) 

I MW-13 I PFOS I 
0.37U 

I 
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Modified Final 
Samole Analvte Concentration (m:1/L) 

DUP-6-032124 PFOS 0.37U 

MW-16 PFOA 0.36U 
PFOS 0.36U 

DUP-7-032124 PFOA 0.36U 
PFOS 0.36U 

MW-7 PFOA 0.36U 
PFOS 0.36U 

DUP-8-032124 PFOA 0.35l) 
PFOS 0.35U 

9 
\\LDCFILESERVER\VALIDATION\LOGIN\TIDEWATER\NASA JPL\59041 l96_Tl3.DOC 



LDC #: 59041196 
SDG #: 24C0142 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: APPL Inc .. Clovis, CA 

METHOD: LC/MS Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 1633) 

Date~ 

Page:~ 
Reviewer: __ -::::==--

2nd Reviewer: r--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Acea Comments 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Internal Standards 

XII. 

Note: 

1 I 
l 

2 

31 

4l 

5 I , 
6 

7 

8 

9 

10 

11 

1? 

Notes· 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

MW-13 

DUP-6-032124 

MW-16 

DUP-7-032124 

MW-7 

DUP-8-032124 

EB-9-032124 

FB-9-032124 

P-..t>CP~-~ 

L:\Tidewater\NASA JPL\59041I96W .wpd 

ND = No compounds 9etected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

24C0142-01 

24C0142-02 

24C0142-03 

24C0142-04 

24C0142-05 

24C0142-06 

24C0142-07 

24C0142-08 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 

Water 03/21/24 



LDC #~o/!P4-I .r~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-24 of DoD QSM 5.4/EPA Draft Method 1633 

Blank extraction date: =-j->b-,,/4»..d.. 
Cone. units: J/t~/ ~ 7 Associated Samples: 

Sample Identification 

l ::z 

Blank extraction date: _______ _ 
Cone. units: ___ Associated Samples· 

Analyte Blank ID Sample Identification 

l!iil1ll•ljj~); 1/i;;J~I .. "' :.'.';;:;::;!lr••t·••··• ,. •·•·····t@jr{l!!;l/jJl;I I I I I I I 

V:\VALIDATION WORKSHEETS\PFAS 1633\BLANK.DOCX 

Page:~of_J 
Reviewer: ~ 

I I I I 



LDC #~~d(.:r~-b VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-24 of DoD QSM 5.4/EPA Method 1633 
N N/A Were field blanks identified in this SDG? 
N N/A Were target compounds detected in the field blanks? 

Blank units: ;tsµ.. Associated sample units: v1;$:-/~ 
Sampling date:Afo. t /-24-
Field blank tvpe:fclr61e one) Trip Blank/Field Blank/ Rinsate / Other: Associated S~mples: 

Blank ID f34-==fD Samp_le Identification 

8 {f-13) (ox) ~ ~ 4 

Blank units:___ Associated sample units: __ _ 
Sampling date: ____ _ 
Field blank type: (circle one) Field Blank/ Rinsate / Other· Associated Sam_Qles· 

Compound Blank ID Sample Identification 

l[1il ltJ!l l!jll;i!i;!ltf i: ''t<lH'!;i :; ; :::;:';;;[ ; , : :rtiii.1111:: !: :i I;; !Ill I I I I I I 

V:\Validation Worksheets\PFAS 1633\FB_LCMS.wpd Privileged and Confidential 
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LDC#:59041I96 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: LC/MS PFAS (EPA Method 1633) 

I I 
Concentration {ngtq 

Compound 1 I 2 

PFBA 11 9.6 

PFPeA 12 12 

PFHxA 7.5 6.5 

PFHpA 2.4 2.3 

PFOA 1.9 2.0 

PFBS 1.2 1.2 

PFPeS 0.23 0.21 

PFHxS 0.96 0.94 

PFOS 0.32 0.35 

I I 
Concentration {ngtq 

Compound 3 I 4 

PFBA 4.7 4.9 

PFPeA 7.3 7.6 

PFOA 0.25 0.27 

PFOS 0.13 0.13 

I I 
Concentration {ngtq 

Compound 5 I 6 

PFBA 4.0 4.1 

PFPeA 6.0 5.3 

PFOA 0.25 0.25 

PFOS 0.094 0.11 

V:\FIELD DUPLICATES\Field Duplicates\FD_ Organics\2024\59041I96_ Tidewater_JPL.wpd 
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Reviewer: PG 
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LDC ·1te5~..r ~ 

METHOD: LC/MS/MS PFAs (EPA Method 1633) 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

Please ~qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N /f,J/A) Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 
y N7~ Were two 1 

Y 7N,, NIA Were ion r 
-
# Date Sample ID Analyte Ion ratio (Limits) 

..:2.. Results flaaaed "IR1 or IR2" bv the laboratory due to 

ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS 1633\TCI_IR1_IR2.DOCX 

Page:--/-of_)_ 
Reviewer: _±= 

Qualifications 

Jdets/P 
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