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Sample Summary

Client: Tetra Tech

SDG: 20-0502

Project/Site: Nasa Kennedy Space Center

CTO: N/A

Lab Sample ID Client Sample ID Matrix Collection Date | Receipt Date
CY785PB-FS Procedural Blank WATER 4/24/2020 4/24/2020
CY786LCS-FS Laboratory Control Sample WATER 4/24/2020 4/24/2020
H4967-FS POL-MWO00451-035.0-20200422 GW 4/22/2020 4/24/2020
H4968-FS POL-MWO0043S-015.0-20200422 GW 4/22/2020 4/24/2020
H4969-FS POL-EB-20200423-01 Qc 4/23/2020 4/24/2020
H4970-FS POL-EB-20200423-02 Qc 4/23/2020 4/24/2020
H4971-FS POL-MWO00431-025.0-20200423 GW 4/23/2020 4/24/2020
H4972-FS POL-MWO0043D-035.0-20200423 GW 4/23/2020 4/24/2020
H4973-FS POL-MWO00115-012.5-20200423 GW 4/23/2020 4/24/2020
H4974-FS POL-MWO00111-027.5-20200423 GW 4/23/2020 4/24/2020
H4975-FS POL-MWO00441-025.0-20200423 GW 4/23/2020 4/24/2020
H4976-FS POL-MWO0044D-035.0-20200423 GW 4/23/2020 4/24/2020
H4977-FS SW3-MW0027-032.0-20200423 GW 4/23/2020 4/24/2020
H4978-FS SW3-MW0028-032.0-20200423 GW 4/23/2020 4/24/2020
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Project Title:
Project Number:

Client:

Client Contact Information:

Effective Date of QAPP:
Version Number:

Project Manager:
Laboratory Task Manager:
Deliverable Due Date:

Overview:

Matrix:

2.1 TECHNICAL APPROACH
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1.0 GENERAL PROJECT INFORMATION

PFAS: Nasa Kennedy Space Center
100137609

Tetra Tech

661 Anderson Drive Foster Plaza 7
Pittsburgh, PA 15220

USA

Andrew Walters

Chemical Engineer

(412) 921-7351(V)

NA
andrew.walters@tetratech.com

1/28/2020
100137609(L)-01
Thorn, Jonathan
Thorn, Jonathan
2/18/2020
2.0 SCOPE OF WORK

Analysis of non-potable water for PFAS.
Water

2.1.1 Sample Receipt, Storage, and Handling

The list of samples for this project plan are presented in Attachment 1.

Storage Directions:

Sub_Sampling:
Procedures:
Contact:
Comment:

Archiving:

Disposal:

100137609(L)-01

Store refrigerated.
None

NA

NA

NA
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Samples will be stored for 6 months after delivery of final data, client will
be notified prior to disposal. Extracts will be archived forl year after

delivery of final data, client will be notified prior to disposal.

Dispose of samples in the appropriate waste stream.
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2.1.2 Sample Preparation

NA

Samples Samples Batches
Expected: | Per Batch: Expected:

12 20 1

Batch quality control samples are defined in Table 1.

Target samples are presented in Attachment 1.

Table 1: Quality Control Samples

Page 3 0f 383

Type:  Description: Count: Rgt: Reference: Comment:
PB Laboratory control reagent blank. 1per - NA
batch
LCS Laboratory Control Sample 1 per No NA
batch
MS Spiked field sample for determining method 1per - NA MS/MSD to be identified on the COC.
accuracy in the presence of matrix. batch
MSD Spiked field sample for determining method 1per - NA
accuracy and precision in the presence of matrix. batch

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP No.-Rev: 5-370-09

SOP Title: Extraction of Poly and Perfluoroalkyl Substances from Environmental
Matrices

Sample Size: 250 ml

SIS and LCS/MS Compounds: Defined in Table 2.

Deviations: None

Comments: None

Table 2: SIS and LCS/MS Spiking Level

Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)
PFAS - DoD Low KU42 SIS ~1.13-1.25ng 125uL  NA

Level Labelled
Extracted Internal
Standards (SIS)

100137609(L)-01 Page 2 of 14
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Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)

PFAS - DoD Second  KV40 LCS/MS ~10.0 ng 100uL NA

Source LCS/MS

Solution

2.1.3.2 Cleanup

None.
RIS spiking levels are presented in Table 3.

Extract PIV (uL): 1000

Table 3: RIS Spiking Level

Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)

PFAS - DoD Internal KU43 RIS ~1.25ng 125uL NA

Standard Spiking

Solution

2.1.4 Instrumental Analysis

The list of analytes along with data quality criteria are presented in Attachment 2.

1) SOP_No-Rev: 5-369-08
SOP_Title: Analysis of Perfluoroalkyl Substances in Environmental Samples by
Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)
Deviations: None.
Comments: » Data censored at the MDL, MDL value reported for Non-Detects.

» Special Florida Qualifiers are required (use Florida reporting template)

2.2. DELIVERABLES

Deliverables Due: 2/18/2020
LIMS Reports: Yes
Histograms: No
Excel Tables: Yes
EICs: No
Chromatograms: No

100137609(L)-01 Page 3 of 14
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EDDs: Yes

Comments: » Excel tables for rush samples to Project Manager within 3-business
days (full data package within 10 days). Select samples will be 21-day
TAT.

* Tetra Tech EDD format
* Full validation packages (see SOW for details)
* Florida reporting template and qualifiers (see SOW for details)

3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.

4.0 ORGANIZATION AND COMMUNICATION
4.1 ORGANIZATION
The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

Table 4: Project Team and Roles

Staff Member Role Comment
Jonathan R. Thorn Project Manager NA
Stephanie A. Schultz Sample Preparation NA
Denise M. Schumitz LC-MS/MS Analysis NA
Matt D. Schumitz Sample Custody NA
Carla R. Devine Quality Control Officer NA
Zachary J. Willenberg Quality Assurance Officer NA

4.2 COMMUNICATION

A kick-off meeting will be held to discuss project scope and goals.

5.0 SCHEDULE

The project schedule is presented in Table 5.

Table 5. Schedule of Laboratory Activities

Activity: Start Date: End Date: TAT  Comment:
(days):
Sample Receipt 01/28/2020 01/28/2020 0 NA

100137609(L)-01 Page 4 of 14
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Page 6 of 383

Activity: Start Date: End Date:  TAT  Comment:
(days):
Sample Preparation 01/28/2020 02/04/2020 7 NA
Instrument Analysis 02/04/2020 02/11/2020 7 NA
Quality Control Review 02/11/2020 02/14/2020 3 NA
Quality Assurance Review 02/14/2020 02/18/2020 4 NA
6.0 BUDGET

The labor budget for the analytical task is presented in Table 6.

Table 6. Labor Budget (Laboratory Analytical Task)

Labor Activity: Hours/ Batches:  Total Comment:
Batch: Hours:

Sample Receipt 2 1 2 NA

Sample Preparation 8 1 8 NA

Instrument Analysis 8 1 8 NA

Quality Control Review 3 1 3 NA

Quality Assurance Review 1 1 1 NA

None anticipated.

100137609(L)-01

7.0 STAFF DEVELOPMENT
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Attachment 1: Target Samples

Shipment: SHP-200128-02
Status: Pending
Description: KSC-CCB
Range: H2271-H2271
Comment: NA

Page 7 0of 383

No: BDO Id: Client Sample ID:

Collection Date: Matrix:

Storage Facility: Location:

No: Comments:

1 H2271 CCB-DRUM209864- 01/24/2020 5:10 pm GW
20200124
Shipment: SHP-200206-01
Status: Pending
Description: PFAS IDW TRT
Range: H2631-H2633
Comment: NA

R0119 (NA)

No: BDO Id: Client Sample ID:

Collection Date: Matrix:

Storage Facility: Location:

No: Comments:

1 H2631 IDWTRT-INFLUENT- 02/05/2020 10:30 am GW
20200205
2  H2632 IDWTRT-LEADGAC- 02/05/2020 2:00 pm GW
20200205
3 H2633 IDWTRT-EFFLUENT- 02/05/2020 2:30 pm GW
20200205
Shipment: SHP-200210-01
Status: Pending
Description: KSC-HMPN
Range: H2802-H2802
Comment: NA

R0119 (NA)
R0119 (NA)

R0119 (NA)

No: BDO Id: Client Sample ID:

Collection Date: Matrix:

Storage Facility: Location:

No: Comments:

1 H2802 HMPN-TANK-20200206- 02/06/2020 12:25 pm GW
01
Shipment: SHP-200219-01
Status: Pending
Description: PFAS IDW TRT
Range: H3028-H3028
Comment: NA

R0119 (NA)

No: BDO Id: Client Sample ID:

Collection Date: Matrix:

Storage Facility: Location:

No: Comments:

1 H3028 IDWTRT-EFFLUENT-
20200218

02/18/2020 2:00 pm GW

100137609(L)-01
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Shipment: SHP-200227-03
Status: Pending
Description: KSC-POL
Range: H3356-H3356
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H3356 POL-TANK-20200226-01 02/26/2020 1:00 pm GW R0119 (NA)
Shipment: SHP-200304-02
Status: Pending
Description: KSC-HBF
Range: H3718-H3720
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H3718 HBF-DRUM217600- 03/03/2020 10:00 am GW R0119 (NA)
20200303
2 H3719 SRLF-DRUM217510- 03/03/2020 11:30 am GW R0119 (NA)
20200303
3  H3720 SRLF-DRUM217511- 03/03/2020 12:00 pm GW R0119 (NA)
20200303
Shipment: SHP-200323-01
Status: Pending
Description: HSC-KHCA
Range: H4571-H4572
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H4571 KHQA-DRUM217966- 03/20/2020 2:10 pm  WC R0119 (NA)
20200320
2 H4572  KHQA-DRUM216887- 03/20/2020 2:20 pm  WC R0119 (NA)
20200320
Shipment: SHP-200326-01
Status: Pending
Description: PFAS
Range: H4626-H4628
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H4626 IDWTRT2-INFLUENT- 03/25/2020 1:30 pm GW R0119 (NA)
20200325
2 H4627 IDWTRT2-LEADGAC- 03/25/2020 2:30 pm GW R0119 (NA)
20200325
3 H4628 IDWTRT2-EFFLUENT- 03/25/2020 2:35 pm GW R0119 (NA)
20200325

100137609(L)-01
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Shipment: SHP-200410-02
Status: Pending
Description: PFAS
Range: H4735-H4737
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H4735 IDWTR-T3-INFLUENT-  04/09/2020 11:00 am GW R0119 (NA)
20200409
2 H4736 IDWTR-T3-LEADGAC- 04/09/2020 2:00 pm GW R0119 (NA)
20200409
3 H4737 IDWTR-T3-EFFLUENT-  04/09/2020 2:15 pm GW R0119 (NA)
20200409
Shipment: SHP-200424-02
Status: Pending
Description: KSC-POL/SW3
Range: H4954-H4978
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 H4954 POL-MW0041SI1-020.5- 04/21/2020 11:15am GW R0119 (NA)
20200421
2 H4955 POL-MW0008S-009.3- 04/21/2020 12:40 pm GW R0119 (NA)
20200421
3 H4956 POL-MWO00081-007.5- 04/21/2020 1:00 pm GW R0119 (NA)
20200421
4 H4957 POL-MW0036S1-020.5- 04/21/2020 2:05 pm GW R0119 (NA)
20200421
5 H4958 POL-MW00361-027.5- 04/21/2020 2:25 pm GW R0119 (NA)
20200421
6 H4959 POL-MW00471-025.0- 04/22/2020 10:30 am GW R0119 (NA)
20200422
7  H4960 POL-FRB-0200422-01 04/22/2020 10:50 am QC R0119 (NA)
8 H4961 POL-MW0047D-035.0- 04/22/2020 11:05 am GW R0119 (NA)
20200422
9 H4962 POL-MW0047DD-045.0- 04/22/2020 11:50 am GW R0119 (NA)
20200422
10 H4963 POL-MW0046D-035.0- 04/22/2020 12:25 pm GW R0119 (NA)
20200422
11 H4964 POL-MW0046DD-045.0- 04/22/2020 12:55 pm GW R0119 (NA)
20200422
12 H4965 POL-MW0045S-015.0- 04/22/2020 1:45 pm GW R0119 (NA)
20200422
13 H4966 POL-MW00451-025.0- 04/22/2020 2:35 pm GW R0119 (NA)
20200422
14 H4967 POL-MW00451-035.0- 04/22/2020 3:05 pm GW R0119 (NA)
20200422
15 H4968 POL-MW0043S-015.0- 04/22/2020 3:55 pm GW R0119 (NA)
20200422
16 H4969 POL-EB-20200423-01 04/23/2020 9:15am QC R0119 (NA)
17 H4970 POL-EB-20200423-02 04/23/2020 9:25am QC R0119 (NA)
18 H4971 POL-MW00431-025.0- 04/23/2020 9:50 am GW R0119 (NA)
20200423
100137609(L)-01 Page 8 of 14
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Shipment: SHP-200424-02
Status: Pending
Description: KSC-POL/SW3
Range: H4954-H4978
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
19 H4972 POL-MW0043D-035.0- 04/23/2020 10:20 am GW R0119 (NA)
20200423
20 H4973 POL-MW0011S-012.5- 04/23/2020 11:35am GW R0119 (NA)
20200423
21 H4974 POL-MW00111-027.5- 04/23/2020 12:05 pm GW R0119 (NA)
20200423
22 H4975 POL-MW00441-025.0- 04/23/2020 12:45 pm GW R0119 (NA)
20200423
23 H4976 POL-MW0044D-035.0- 04/23/2020 1:20 pm GW R0119 (NA)
20200423
24  H4977 SW3-MW0027-032.0- 04/23/2020 2:10 pm GW R0119 (NA)
20200423
25 H4978 SW3-MW0028-032.0- 04/23/2020 2:50 pm  GW R0119 (NA)
20200423
100137609(L)-01 Page 9 of 14
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Attachment 2: Test Codes

Project Test Code Name: Master_369B

SOP Reference: 5-369 - Analysis of Perfluoroalkyl Substances in Environmental Samples by

Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)

Description: PFAS by DoD QSM 5.1 Table B-15

Matrix: L - Liquid Samples, like water or sea water, prepared and anlyzed under the
same class of detection limits.

Detection Limit Study: 5-369

Instrument: LC-MS/MS

MQO Criteria Universal_LC

Standard Report: Standard Result Report

Holding Times
Method Specific Reporting (days) Data Flags
Result Units: ng/L Unit Conversion: (none) Sample: 14 DL _Flag: U
Weight Basis: LIQUID Result Format: Fixed Digits Frozen: 14 RL_Flag: J
Standard Basis: SIS # of Figures/Digits: 2 Extract: 28 PB Flag: B
Oil Weight Basis: No Oil Weight Source: Oil Weight DIL_Flag: D
U-Value Substition: U-Flag=MD Histograms: No HT_Flag: T
ECD_Reporting: No
No: Analyte: Report Name: Type RIS SIS Hidden: Graph:
1 Perfluoro-n-hexanoic acid PFHxA T 13C5-PFHXA No No
2 Perfluoro-n-heptanoic Acid PFHpA T 13C4-PFHpA No No
3 Perfluoro-n-octanoic Acid PFOA T 13C8-PFOA No No
4 Perfluorononanoic Acid PFNA T 13C9-PFNA No No
5 Perfluoro-n-decanoic Acid PFDA T 13C6-PFDA No No
6 Perfluoro-n-undecanoic acid PFUNA T 13C7-PFUNA No No
7 Perfluoro-n-dodecanoic acid PFDoA T 13C2-PFDoA No No
8 Perfluoro-n-tridecanoic acid PFTrDA T 13C2-PFTeDA No No
9 Perfluoro-n-tetradecanoic acid PFTeDA T 13C2-PFTeDA No No
10 N-methylperfluoro-1- NMeFOSAA T d3-MeFOSAA No No
octanesulfonamidoacetic acid
11 N-ethylperfluoro- NEtFOSAA T d5-EtFOSAA No No
octanesulfonamidoacetic acid
12 Perfluoro-1-butanesulfonate PFBS T 13C3-PFBS No No
13 Perfluoro-1-hexanesulfonate PFHxS T 13C3-PFHxXS No No
14 Perfluoro-1-octanesulfonate PFOS T 13C8-PFOS No No
15 Hexafluoropropylene oxide dimer HFPO-DA T 13C3-HFPO-DA No No
acid
16 Adona Adona T 13C3-PFHxS No No
17 11-chloroeicosafluoro-3- 11CI-PF30UdS T 13C2-PFDoA No No

oxaundecane-1-sulfonic acid

100137609(L)-01
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Project Test Code Name:

Master_369B

No: Analyte: Report Name: Type RIS SIS Hidden: Graph:
18 9-chlorohexadecafluoro-3- 9CI-PF30ONS T 13C9-PFNA No No
oxanonane-1-sulfonic acid
1 13C5-PFHXA 13C5-PFHXA SIS 13C2-PFOA No No
2 13C4-PFHpA 13C4-PFHpA SIS 13C2-PFOA No No
3 13C8-PFOA 13C8-PFOA SIS 13C2-PFOA No No
4 13C9-PFNA 13C9-PFNA SIS 13C2-PFOA No No
5 13C6-PFDA 13C6-PFDA SIS 13C2-PFDA No No
6 13C7-PFUnA 13C7-PFUNA SIS 13C2-PFDA No No
7 13C2-PFDoA 13C2-PFDoA SIS 13C2-PFDA No No
8 13C2-PFTeDA 13C2-PFTeDA SIS 13C2-PFDA No No
9 d3-MeFOSAA d3-MeFOSAA SIS 13C4-PFOS No No
10 d5-EtFOSAA d5-EtFOSAA SIS 13C4-PFOS No No
11 13C3-PFBS 13C3-PFBS SIS 13C4-PFOS No No
12 13C3-PFHxS 13C3-PFHxXS SIS 13C4-PFOS No No
13 13C8-PFOS 13C8-PFOS SIS 13C4-PFOS No No
14 13C3-HFPO-DA 13C3-HFPO-DA SIS 13C2-PFOA No No
Total Analytes: 32
Subtract Peaks:
None
Sum Peaks:
None

100137609(L)-01
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Attachment 2: Test Codes

Page 13 of 383

Project Test Code Name: Master_369B
ICAL Acceptance Criteria:
Curve Fit: Limit Mean  Limit Ind. Min Points Comments:
Mean(%): Qual: Ind.: Qual: Points: Qual:
Linear NA NA 0.99 N 5 N y=Bx+C
Quadratic NA NA 0.99 N 6 N y=Ax"2+Bx+C

Continuing Calibration Verification Criteria:

CCV Name: 5-369

Frequency Mean Individual RIS/SISRT  AreaLimit AreaLimit Comment:
Hrs: PD(%): PD(%): Window (min):  Low(%): High(%):

12 (N) 30 (N) 30 (N)| 0.04 (N) -50 100  (N) NA

Independent Calibration Verification:

ICC Name: 5-369

Mean PD Ind. PD RIS/SIS Window Area Limit Area Limit Comment:
Limit(%o): Limit(%0): Limit (Secs): High(%): Low(%0):
30 (N) 30 (N) 0.04 (N) -50 100 (N) NA

Mass Discrimination Criteria:
None
Degredation Check Criteria:

None

100137609(L)-01 Page 12 of 14
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Attachment 3: Method Quality Objectives

MQO Application:
MQO.:

Universal_LC
Acceptance Criteria:

Qual: Corrective Action:

Procedural Blank

Samples must be greater than five
times the blank concentration
(>5xPB).

B  Review with Project Manager; re-analyze or

justify results in project records.

PB Measurement
Quality Objective

Organic results in the Procedural
Blank are less than 1/2 times the LOQ
(<1/2xLOQ)

Review with Project Manager; re-analyze or
justify results in project records.

Laboratory Control
Sample

Recovery values 70-130%.

Review with project manager; re-analyze or
justify reporting the results in project records.

Matrix Spike / Matrix
Spike Duplicate
Recovery

Organics 70-130%. Analyte
concentration in MS/MSD must be
greater than five times reported
background concentration.

Organics Results in the Target is less
than 5 times the Original

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Matrix Spike/Spike
Duplicate Precision

Organics results less than 30%
Relative Percent Difference (RPD).
Analyte concentration in MS/MSD
must be greater than five times
reported background concentration.

Organics Results in the Target is less
than 5 times the Original

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Standard Reference
Material Accuracy

Organics Percent Difference less than
30% from a range of certified values
on average. Analyte concentration
must be greater than five times the
Method Detection Limit (>5xMDL).

Organics Results in the Target is less
than 5 times the MDL

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Analytical Duplicate
Precision

100137609(L)-01

Organics results less than 30%
Relative Percent Difference (RPD).
Analyte concentration must be > 5x
MDL.

Organics Results in the Original is
less than 5 times the MDL
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Attachment 3: Method Quality Objectives

MQO Application:
MQO.:

Universal_LC
Acceptance Criteria:

Qual: Corrective Action:

Analytical Triplicate
Precision

Organics results less than 30%
Relative Standard Deviation (RSD).
Analyte concentration must be > 5x
MDL.

Organics Results in the Original is
less than 5 times the MDL

N  Review with Project Manager; re-analyze or

justify reporting results in the project records.

Surrogate Compound
Recovery

Recovery results between 50% and
150%.

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Control Oil

RPD < 30% for at least 90% of
analytes

Results examined by project manager, task
leader, or subcontractor lab manager.
Reextraction, reanalysis, or justification
documented.

Instrument Calibration

5-369-8: R-squared greater than or
equal to 0.990

Results examined by project manager, task
leader, or subcontractor lab manager.
Reextraction, reanalysis, or justification
documented.

Independent
Calibration Check
Solution

5-369-8: Individual PD less than or
equal to 30%.

Mean Percent Difference less than or
equal to 30%.

Review with Project Manager; re-analyze or
justify in project records.

Continuing
Calibration
Verification

100137609(L)-01

5-369-8: Individual PD less than or
equal to 30%.

Mean Percent Difference less than or
equal to 30%.

Page 14 of 14

Review with Project Manager; re-analyze or
justify in project records.
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m,m E ShpNo  SHP-200424-02

Battelle Project No:

Sample Receipt Form

Approved: W

Project Number: 112G09020 Client: Tetra Tech

Received by: Schumitz, Matt Date/Time Received: Friday, April 24, 2020 10:00 AM

No. of Shipping Containers: 2

SHIPMENT
Method of Delivery: Commercial Carrier Tracking Number: Fed Ex
COC Forms: Shipped with samples L] No Forms

Tracking No. Container Therm. Temp C Smps
10of2 Cooler 7703 0866 4653 Custody Seals  Intact Intact Therm_1 1.0 13
20f2 Cooler 7703 0866 5134 Custody Seals  Intact Intact Therm_1 1.3 12
Samples
Sample Labels: Sample labels agree with COC forms
[] Discrepancies (see Sample Custody Corrective Action Form)
Container Seals: [ ] Tape [ Custody Seals [ ] Other Seals (See sample Log)
Seals intact for each shipping container
[ ] Seals broken (See sample log for impacted samples)
Condition of Samples: Sample containers intact
[ ] Sample containers broken/leaking (See Custody Corrective Action Form)
Temperature upon receipt (°C): 1.3 Temperature Blank used Yes [ No
(Note: If temperature upon receipt differs from required conditions, see sample log comment field)
Samples Acidified: [ JYes [JNo Unknown
Initial pH 5-97: [JYes [JNo NA
If no, individual sample adjustments on the Auxiliary Sample Receipt Form
Total Residual Chlorine Present?: [ ] Yes [ No NA
If yes, individual sample adjustments on the Auxiliary Sample Receipt Form
Head Space <1% in samples for water VOC analysis: [ ] Yes [ ] No NA
Individual sample deviations noted on sample log
Samples Containers:
Samples returned in PC-grade jars: [ ] Yes [ ] No Unknown /Lot No.: Unknown
Storage Location: Custody: Refrigerator - R0119 (NA) BDO IDs Assigned: H4954 - H4978
Samples logged in by: Schumitz, Matt Date/Time: 04/24/2020 10:00 AM
Approved By: Approved On:
Authorized By: Authorized On:
Printed on 4/24/2020 Page 1 of 1



Sample Receipt Form Details

Project Number:

Received by:

112G09020

Client:

Schumitz, Matt

Date/Time Received:

No. of Shipping Containers: 2

Tetra Tech

Friday, April 24, 2020 10:00 AM

ShpNo

Page 17 of 383

SHP-200424-02

Battelle Project No: 100137609

Approved: W

BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: VOC: Stored In: Loc: No: Comments:
H4954  POL-MWO0041S1-020.5-20200421 04/21/20 11:15 04/24/20 10:21 2 GW 1 NA NA NA RO0119 (NA)
H4955 POL-MW0008S-009.3-20200421 04/21/20 12:40 04/24/20 10:21 2 GW 1 NA NA NA RO0119 (NA)
H4956  POL-MWO0008I-007.5-20200421 04/21/20 13:00 04/24/20 10:22 2 GW 1 NA NA NA R0119 (NA)
H4957  POL-MWO0036SI-020.5-20200421 04/21/20 14:05 04/24/20 10:22 2 GW 1 NA NA NA RO0119 (NA)
H4958 POL-MWO00361-027.5-20200421 04/21/20 14:25 04/24/20 10:23 2 GW 1 NA NA NA R0119 (NA)
H4959  POL-MWO00471-025.0-20200422 04/22/20 10:30 04/24/20 10:23 2 GW 1 NA NA NA RO0119 (NA)
H4960 POL-FRB-0200422-01 04/22/20 10:50 04/24/20 10:23 2 QC 1 NA NA NA RO0119 (NA)
H4961 POL-MWO0047D-035.0-20200422 04/22/20 11:05 04/24/20 10:24 2 GW 1 NA NA NA RO0119 (NA)
H4962 POL-MW0047DD-045.0-20200422 04/22/20 11:50 04/24/20 10:24 2 GW 1 NA NA NA RO0119 (NA)
H4963 POL-MW0046D-035.0-20200422 04/22/20 12:25 04/24/20 10:25 2 GW 1 NA NA NA RO0119 (NA)
H4964 POL-MW0046DD-045.0-20200422 04/22/20 12:55 04/24/20 10:25 2 GW 1 NA NA NA RO0119 (NA)
H4965 POL-MW0045S-015.0-20200422 04/22/20 13:45 04/24/20 10:25 2 GW 1 NA NA NA RO0119 (NA)
H4966 POL-MW0045I-025.0-20200422 04/22/20 14:35 04/24/20 10:26 2 GW 1 NA NA NA RO0119 (NA)
H4967 POL-MWO0045I-035.0-20200422 04/22/20 15:05 04/24/20 10:31 2 GwW 1.3 NA NA NA RO0119(NA)
H4968 POL-MW0043S-015.0-20200422 04/22/20 15:55 04/24/20 10:32 2 GW 1.3 NA NA NA RO0119(NA)
H4969 POL-EB-20200423-01 04/23/20 9:15 04/24/20 10:32 2 QC 1.3 NA NA NA RO0119 (NA)
H4970 POL-EB-20200423-02 04/23/20 9:25 04/24/20 10:33 2 QC 1.3 NA NA NA RO0119 (NA)
H4971  POL-MWO0043I-025.0-20200423 04/23/20 9:50 04/24/20 10:33 2 GwW 1.3 NA NA NA RO0119(NA)
H4972  POL-MWO0043D-035.0-20200423 04/23/20 10:20 04/24/20 10:33 2 GwW 1.3 NA NA NA RO0119(NA)
H4973 POL-MWO0011S-012.5-20200423 04/23/20 11:35 04/24/20 10:34 2 GwW 1.3 NA NA NA RO0119(NA)
H4974  POL-MWO00111-027.5-20200423 04/23/20 12:05 04/24/20 10:34 2 GW 1.3 NA NA NA RO0119(NA)
H4975 POL-MWO00441-025.0-20200423 04/23/20 12:45 04/24/20 10:34 2 GwW 1.3 NA NA NA RO0119(NA)
H4976  POL-MW0044D-035.0-20200423 04/23/20 13:20 04/24/20 10:35 2 GwW 1.3 NA NA NA RO0119(NA)
H4977  SW3-MW0027-032.0-20200423 04/23/20 14:10 04/24/20 10:35 2 GwW 1.3 NA NA NA RO0119(NA)
H4978  SW3-MWO0028-032.0-20200423 04/23/20 14:50 04/24/20 10:36 2 GW 1.3 NA NA NA RO0119(NA)
Total Samples: 25

Printed on 4/24/2020 Page 1 of 1
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Data Tables




Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0045I-035.0-

Client ID 20200422

Battelle ID H4967-FS

Sample Type SA

Collection Date 04/22/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.275

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 3.011 H4967-FS(0) 1.000 4/29/2020 0.48 1.36 4.55
PFHpA 375-85-9 1.49 | H4967-FS(0) 1.000 4/29/2020 0.24 0.91 4.55
PFOA 335-67-1 1.39 1| H4967-FS(0) 1.000 4/29/2020 0.46 1.36 4.55
PFNA 375-95-1 0.28 U H4967-FS(0) 1.000 4/29/2020 0.28 0.91 4.55
PFDA 335-76-2 0.13 U H4967-FS(0) 1.000 4/29/2020 0.13 0.45 4.55
PFUnA 2058-94-8 0.20 U H4967-FS(0) 1.000 4/29/2020 0.20 0.45 4.55
PFDoA 307-55-1 0.17 U H4967-FS(0) 1.000 4/29/2020 0.17 0.45 4.55
PFTrDA 72629-94-8 0.14 U H4967-FS(0) 1.000 4/29/2020 0.14 0.45 4.55
PFTeDA 376-06-7 0.66 U H4967-FS(0) 1.000 4/29/2020 0.66 1.82 4.55
NMeFOSAA 2355-31-9 0.32 U H4967-FS(0) 1.000 4/29/2020 0.32 0.91 4.55
NEtFOSAA 2991-50-6 0.55 | H4967-FS(0) 1.000 4/29/2020 0.45 0.91 4.55
PFBS 375-73-5 2.67 | H4967-FS(0) 1.000 4/29/2020 0.13 0.45 4.55
PFHxS 355-46-4 5.66 H4967-FS(0) 1.000 4/29/2020 0.10 0.36 4.55
PFOS 1763-23-1 0.40 U H4967-FS(0) 1.000 4/29/2020 0.40 0.91 4.55
HFPO-DA 13252-13-6 0.23 U H4967-FS(0) 1.000 4/29/2020 0.23 0.45 4.55
Adona 919005-14-4 0.25 U H4967-FS(0) 1.000 4/29/2020 0.25 0.91 4.55
11CI-PF30UdS 763051-92-9 0.21 U H4967-FS(0) 1.000 4/29/2020 0.21 0.45 4.55
9CI-PF30ONS 756426-58-1 0.25 U H4967-FS(0) 1.000 4/29/2020 0.25 0.91 4.55

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0045I-035.0-

Client ID 20200422
Battelle ID H4967-FS
Sample Type SA
Collection Date 04/22/2020
Extraction Date 04/24/2020
Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 26 ) H4967-FS(0) 4/29/2020
13C4-PFHpA 47 ) H4967-FS(0)  4/29/2020
13C8-PFOA 71 H4967-FS(0) 4/29/2020
13C9-PFNA 86 H4967-FS(0) 4/29/2020
13C6-PFDA 93 H4967-FS(0) 4/29/2020
13C7-PFUnA 64 H4967-FS(0) 4/29/2020
13C2-PFDoA 34 ) H4967-FS(0) 4/29/2020
13C2-PFTeDA 5] H4967-FS(0) 4/29/2020
d3-MeFOSAA 43 ) H4967-FS(0) 4/29/2020
d5-EtFOSAA 28 ) H4967-FS(0) 4/29/2020
13C3-PFBS 44 ) H4967-FS(0) 4/29/2020
13C3-PFHxS 77 H4967-FS(0) 4/29/2020
13C8-PFOS 99 H4967-FS(0) 4/29/2020
13C3-HFPO-DA 60 H4967-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

POL-MWO0043S-015.0-

Client ID 20200422

Battelle ID H4968-FS

Sample Type SA

Collection Date 04/22/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 7.68 H4968-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 6.01 H4968-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 26.57 H4968-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 4.06 | H4968-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 1.33 1 H4968-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4968-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4968-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4968-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4968-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4968-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4968-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 3.24 | H4968-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 33.79 H4968-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 325.77 D H4968-FS-D(3) 5.000 4/29/2020 2.04 4.63 23.15
HFPO-DA 13252-13-6 0.23 U H4968-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4968-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4968-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4968-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0043S-015.0-

Client ID 20200422

Battelle ID H4968-FS

Sample Type SA

Collection Date 04/22/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 20 ) H4968-FS(0) 4/29/2020
13C4-PFHpA 40 ) HA4968-FS(0)  4/29/2020
13C8-PFOA 65 H4968-FS(0) 4/29/2020
13C9-PFNA 83 H4968-FS(0) 4/29/2020
13C6-PFDA 75 H4968-FS(0) 4/29/2020
13C7-PFUnA 49 ) H4968-FS(0) 4/29/2020
13C2-PFDoA 18 ) H4968-FS(0) 4/29/2020
13C2-PFTeDA 1) H4968-FS(0) 4/29/2020
d3-MeFOSAA 86 D H4968-FS-D(3)  4/29/2020
d5-EtFOSAA 89 D H4968-FS-D(3)  4/29/2020
13C3-PFBS 50D H4968-FS-D(3)  4/29/2020
13C3-PFHxS 83 D H4968-FS-D(3)  4/29/2020
13C8-PFOS 96 D H4968-FS-D(3)  4/29/2020
13C3-HFPO-DA 45 ) H4968-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020

Page 26 of 383

L20-0502_Master_369B.xIsm



Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

Client ID POL-EB-20200423-01

Battelle ID H4969-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix QcC

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 0.49 U H4969-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 0.24 U H4969-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 0.47 U H4969-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4969-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4969-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4969-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4969-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4969-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4969-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4969-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4969-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 0.13 U H4969-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 0.10 U H4969-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 0.41 U H4969-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4969-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4969-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4969-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4969-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

Client ID

Battelle ID

Sample Type
Collection Date
Extraction Date
Analytical Instrument

POL-EB-20200423-01

H4969-FS

SA

04/23/2020
04/24/2020

Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date

13C5-PFHxA 76 H4969-FS(0) 4/29/2020
13C4-PFHpA 76 H4969-FS(0)  4/29/2020
13C8-PFOA 87 H4969-FS(0) 4/29/2020
13C9-PFNA 85 H4969-FS(0) 4/29/2020
13C6-PFDA 100 H4969-FS(0) 4/29/2020
13C7-PFUnA 96 H4969-FS(0) 4/29/2020
13C2-PFDoA 84 H4969-FS(0) 4/29/2020
13C2-PFTeDA 79 H4969-FS(0) 4/29/2020
d3-MeFOSAA 86 H4969-FS(0) 4/29/2020
d5-EtFOSAA 92 H4969-FS(0) 4/29/2020
13C3-PFBS 122 H4969-FS(0) 4/29/2020
13C3-PFHxS 87 H4969-FS(0) 4/29/2020
13C8-PFOS 100 H4969-FS(0) 4/29/2020
13C3-HFPO-DA 76 H4969-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

Client ID POL-EB-20200423-02

Battelle ID H4970-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix QcC

Sample Size 0.280

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 0.47 U H4970-FS(0) 1.000 4/29/2020 0.47 1.34 4.46
PFHpA 375-85-9 0.23 U H4970-FS(0) 1.000 4/29/2020 0.23 0.89 4.46
PFOA 335-67-1 0.46 U H4970-FS(0) 1.000 4/29/2020 0.46 1.34 4.46
PFNA 375-95-1 0.28 U H4970-FS(0) 1.000 4/29/2020 0.28 0.89 4.46
PFDA 335-76-2 0.13 U H4970-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFUnA 2058-94-8 0.20 U H4970-FS(0) 1.000 4/29/2020 0.20 0.45 4.46
PFDoA 307-55-1 0.17 U H4970-FS(0) 1.000 4/29/2020 0.17 0.45 4.46
PFTrDA 72629-94-8 0.13 U H4970-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFTeDA 376-06-7 0.65 U H4970-FS(0) 1.000 4/29/2020 0.65 1.79 4.46
NMeFOSAA 2355-31-9 0.31 U H4970-FS(0) 1.000 4/29/2020 0.31 0.89 4.46
NEtFOSAA 2991-50-6 0.45 U H4970-FS(0) 1.000 4/29/2020 0.45 0.89 4.46
PFBS 375-73-5 0.13 U H4970-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFHxS 355-46-4 0.10 U H4970-FS(0) 1.000 4/29/2020 0.10 0.36 4.46
PFOS 1763-23-1 0.39 U H4970-FS(0) 1.000 4/29/2020 0.39 0.89 4.46
HFPO-DA 13252-13-6 0.22 U H4970-FS(0) 1.000 4/29/2020 0.22 0.45 4.46
Adona 919005-14-4 0.24 U H4970-FS(0) 1.000 4/29/2020 0.24 0.89 4.46
11CI-PF30UdS 763051-92-9 0.21 U H4970-FS(0) 1.000 4/29/2020 0.21 0.45 4.46
9CI-PF30ONS 756426-58-1 0.24 U H4970-FS(0) 1.000 4/29/2020 0.24 0.89 4.46

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020

Page 29 of 383

L20-0502_Master_369B.xIsm



Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

Client ID

Battelle ID

Sample Type
Collection Date
Extraction Date
Analytical Instrument

POL-EB-20200423-02

H4970-FS

SA

04/23/2020
04/24/2020

Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date

13C5-PFHxA 75 H4970-FS(0) 4/29/2020
13C4-PFHpA 68 H4970-FS(0)  4/29/2020
13C8-PFOA 85 H4970-FS(0) 4/29/2020
13C9-PFNA 80 H4970-FS(0) 4/29/2020
13C6-PFDA 105 H4970-FS(0) 4/29/2020
13C7-PFUnA 96 H4970-FS(0) 4/29/2020
13C2-PFDoA 88 H4970-FS(0) 4/29/2020
13C2-PFTeDA 81 H4970-FS(0) 4/29/2020
d3-MeFOSAA 96 H4970-FS(0) 4/29/2020
d5-EtFOSAA 94 H4970-FS(0) 4/29/2020
13C3-PFBS 128 H4970-FS(0) 4/29/2020
13C3-PFHxS 94 H4970-FS(0) 4/29/2020
13C8-PFOS 96 H4970-FS(0) 4/29/2020
13C3-HFPO-DA 76 H4970-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

POL-MWO0043I-025.0-

Client ID 20200423

Battelle ID H4971-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 6.41 H4971-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 5.70 H4971-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 22.01 H4971-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4971-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4971-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4971-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4971-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4971-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4971-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4971-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4971-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 4.86 H4971-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 67.14 H4971-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 17.73 H4971-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4971-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4971-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4971-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4971-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0043I-025.0-

Client ID 20200423
Battelle ID H4971-FS
Sample Type SA
Collection Date 04/23/2020
Extraction Date 04/24/2020
Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 23 ) H4971-FS(0) 4/29/2020
13C4-PFHpA 44 ) H4971-FS(0)  4/29/2020
13C8-PFOA 65 H4971-FS(0) 4/29/2020
13C9-PFNA 80 H4971-FS(0) 4/29/2020
13C6-PFDA 68 H4971-FS(0) 4/29/2020
13C7-PFUnA 39 ) H4971-FS(0) 4/29/2020
13C2-PFDoA 13 ) H4971-FS(0) 4/29/2020
13C2-PFTeDA 3 H4971-FS(0) 4/29/2020
d3-MeFOSAA 54 H4971-FS(0) 4/29/2020
d5-EtFOSAA 40 ) H4971-FS(0) 4/29/2020
13C3-PFBS 45 ) H4971-FS(0) 4/29/2020
13C3-PFHxS 80 H4971-FS(0) 4/29/2020
13C8-PFOS 82 H4971-FS(0) 4/29/2020
13C3-HFPO-DA 52 H4971-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0043D-035.0-

Client ID 20200423

Battelle ID H4972-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 3.48 | H4972-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 1.16 | H4972-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 0.47 U H4972-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4972-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4972-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4972-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4972-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4972-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4972-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4972-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4972-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 1.68 | H4972-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 4.87 H4972-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 0.41 U H4972-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4972-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4972-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4972-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4972-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0043D-035.0-

Client ID 20200423

Battelle ID H4972-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 25 H4972-FS(0) 4/29/2020
13C4-PFHpA 43 ) H4972-FS(0)  4/29/2020
13C8-PFOA 67 H4972-FS(0) 4/29/2020
13C9-PFNA 81 H4972-FS(0) 4/29/2020
13C6-PFDA 75 H4972-FS(0) 4/29/2020
13C7-PFUnA 42 ) H4972-FS(0) 4/29/2020
13C2-PFDoA 14 ) H4972-FS(0) 4/29/2020
13C2-PFTeDA 3 H4972-FS(0) 4/29/2020
d3-MeFOSAA 42 ) H4972-FS(0) 4/29/2020
d5-EtFOSAA 32 H4972-FS(0) 4/29/2020
13C3-PFBS 41 ) H4972-FS(0) 4/29/2020
13C3-PFHxS 76 H4972-FS(0) 4/29/2020
13C8-PFOS 79 H4972-FS(0) 4/29/2020
13C3-HFPO-DA 52 H4972-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0011S-012.5-

Client ID 20200423

Battelle ID H4973-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 30.63 H4973-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 9.87 H4973-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 4.86 H4973-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4973-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4973-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4973-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4973-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4973-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4973-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4973-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4973-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 8.25 H4973-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 61.65 H4973-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 16.66 H4973-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4973-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4973-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4973-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4973-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0011S-012.5-

Client ID 20200423

Battelle ID H4973-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 25 H4973-FS(0) 4/29/2020
13C4-PFHpA 46 ) H4973-FS(0)  4/29/2020
13C8-PFOA 79 H4973-FS(0) 4/29/2020
13C9-PFNA 87 H4973-FS(0) 4/29/2020
13C6-PFDA 87 H4973-FS(0) 4/29/2020
13C7-PFUnA 38 ) H4973-FS(0) 4/29/2020
13C2-PFDoA 8 H4973-FS(0) 4/29/2020
13C2-PFTeDA 4) H4973-FS(0) 4/29/2020
d3-MeFOSAA 49 ) H4973-FS(0) 4/29/2020
d5-EtFOSAA 34 ) H4973-FS(0) 4/29/2020
13C3-PFBS 42 ) H4973-FS(0) 4/29/2020
13C3-PFHxS 79 H4973-FS(0) 4/29/2020
13C8-PFOS 93 H4973-FS(0) 4/29/2020
13C3-HFPO-DA 51 H4973-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0011I1-027.5-

Client ID 20200423

Battelle ID H4974-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 18.10 H4974-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 10.30 H4974-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 19.91 H4974-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4974-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4974-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4974-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4974-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4974-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4974-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4974-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4974-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 6.19 H4974-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 49.48 H4974-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 1.84 | H4974-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4974-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4974-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4974-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4974-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0011I-027.5-

Client ID 20200423

Battelle ID H4974-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 24 ) H4974-FS(0) 4/29/2020
13C4-PFHpA 44 | H4974-FS(0)  4/29/2020
13C8-PFOA 68 H4974-FS(0) 4/29/2020
13C9-PFNA 98 H4974-FS(0) 4/29/2020
13C6-PFDA 99 H4974-FS(0) 4/29/2020
13C7-PFUnA 63 H4974-FS(0) 4/29/2020
13C2-PFDoA 26 J H4974-FS(0) 4/29/2020
13C2-PFTeDA 2] H4974-FS(0) 4/29/2020
d3-MeFOSAA 62 H4974-FS(0) 4/29/2020
d5-EtFOSAA 46 ) H4974-FS(0) 4/29/2020
13C3-PFBS 351 H4974-FS(0) 4/29/2020
13C3-PFHxS 74 H4974-FS(0) 4/29/2020
13C8-PFOS 91 H4974-FS(0) 4/29/2020
13C3-HFPO-DA 49 ) H4974-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

POL-MWO0044I1-025.0-

Client ID 20200423

Battelle ID H4975-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 7.81 H4975-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 8.95 H4975-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 42.59 H4975-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 1.45 | H4975-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4975-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4975-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4975-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4975-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4975-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4975-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4975-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 4.45 | H4975-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 28.93 H4975-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 75.33 H4975-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4975-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4975-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4975-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4975-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO00441-025.0-

Client ID 20200423

Battelle ID H4975-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 20 ) H4975-FS(0) 4/29/2020
13C4-PFHpA 40 ) H4975-FS(0)  4/29/2020
13C8-PFOA 66 H4975-FS(0) 4/29/2020
13C9-PFNA 89 H4975-FS(0) 4/29/2020
13C6-PFDA 77 H4975-FS(0) 4/29/2020
13C7-PFUnA 49 ) H4975-FS(0) 4/29/2020
13C2-PFDoA 15 ) H4975-FS(0) 4/29/2020
13C2-PFTeDA 2] H4975-FS(0) 4/29/2020
d3-MeFOSAA 60 H4975-FS(0) 4/29/2020
d5-EtFOSAA 48 ) H4975-FS(0) 4/29/2020
13C3-PFBS 37 1) H4975-FS(0) 4/29/2020
13C3-PFHxS 71 H4975-FS(0) 4/29/2020
13C8-PFOS 104 H4975-FS(0) 4/29/2020
13C3-HFPO-DA 41 ) H4975-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0044D-035.0-

Client ID 20200423

Battelle ID H4976-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.270

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 4.40 | H4976-FS(0) 1.000 4/29/2020 0.49 1.39 4.63
PFHpA 375-85-9 1.96 | H4976-FS(0) 1.000 4/29/2020 0.24 0.93 4.63
PFOA 335-67-1 1.42 | H4976-FS(0) 1.000 4/29/2020 0.47 1.39 4.63
PFNA 375-95-1 0.29 U H4976-FS(0) 1.000 4/29/2020 0.29 0.93 4.63
PFDA 335-76-2 0.13 U H4976-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFUnA 2058-94-8 0.20 U H4976-FS(0) 1.000 4/29/2020 0.20 0.46 4.63
PFDoA 307-55-1 0.18 U H4976-FS(0) 1.000 4/29/2020 0.18 0.46 4.63
PFTrDA 72629-94-8 0.14 U H4976-FS(0) 1.000 4/29/2020 0.14 0.46 4.63
PFTeDA 376-06-7 0.68 U H4976-FS(0) 1.000 4/29/2020 0.68 1.85 4.63
NMeFOSAA 2355-31-9 0.32 U H4976-FS(0) 1.000 4/29/2020 0.32 0.93 4.63
NEtFOSAA 2991-50-6 0.46 U H4976-FS(0) 1.000 4/29/2020 0.46 0.93 4.63
PFBS 375-73-5 1.85 | H4976-FS(0) 1.000 4/29/2020 0.13 0.46 4.63
PFHxS 355-46-4 7.61 H4976-FS(0) 1.000 4/29/2020 0.10 0.37 4.63
PFOS 1763-23-1 0.41 U H4976-FS(0) 1.000 4/29/2020 0.41 0.93 4.63
HFPO-DA 13252-13-6 0.23 U H4976-FS(0) 1.000 4/29/2020 0.23 0.46 4.63
Adona 919005-14-4 0.25 U H4976-FS(0) 1.000 4/29/2020 0.25 0.93 4.63
11CI-PF30UdS 763051-92-9 0.21 U H4976-FS(0) 1.000 4/29/2020 0.21 0.46 4.63
9CI-PF30ONS 756426-58-1 0.25 U H4976-FS(0) 1.000 4/29/2020 0.25 0.93 4.63

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

POL-MWO0044D-035.0-

Client ID 20200423
Battelle ID H4976-FS
Sample Type SA
Collection Date 04/23/2020
Extraction Date 04/24/2020
Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 28 ) H4976-FS(0) 4/29/2020
13C4-PFHpA 47 ) H4976-FS(0)  4/29/2020
13C8-PFOA 78 H4976-FS(0) 4/29/2020
13C9-PFNA 95 H4976-FS(0) 4/29/2020
13C6-PFDA 90 H4976-FS(0) 4/29/2020
13C7-PFUnA 68 H4976-FS(0) 4/29/2020
13C2-PFDoA 49 ) H4976-FS(0) 4/29/2020
13C2-PFTeDA 12 ) H4976-FS(0) 4/29/2020
d3-MeFOSAA 53 H4976-FS(0) 4/29/2020
d5-EtFOSAA 45 ] H4976-FS(0) 4/29/2020
13C3-PFBS 42 ) H4976-FS(0) 4/29/2020
13C3-PFHxS 70 H4976-FS(0) 4/29/2020
13C8-PFOS 88 H4976-FS(0) 4/29/2020
13C3-HFPO-DA 58 H4976-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

SW3-MW0027-032.0-

Client ID 20200423

Battelle ID H4977-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.280

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 21.58 H4977-FS(0) 1.000 4/29/2020 0.47 1.34 4.46
PFHpA 375-85-9 22.33 H4977-FS(0) 1.000 4/29/2020 0.23 0.89 4.46
PFOA 335-67-1 22.28 H4977-FS(0) 1.000 4/29/2020 0.46 1.34 4.46
PFNA 375-95-1 0.28 U H4977-FS(0) 1.000 4/29/2020 0.28 0.89 4.46
PFDA 335-76-2 0.13 U H4977-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFUnA 2058-94-8 0.20 U H4977-FS(0) 1.000 4/29/2020 0.20 0.45 4.46
PFDoA 307-55-1 0.17 U H4977-FS(0) 1.000 4/29/2020 0.17 0.45 4.46
PFTrDA 72629-94-8 0.13 U H4977-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFTeDA 376-06-7 0.65 U H4977-FS(0) 1.000 4/29/2020 0.65 1.79 4.46
NMeFOSAA 2355-31-9 031 U H4977-FS(0) 1.000 4/29/2020 0.31 0.89 4.46
NEtFOSAA 2991-50-6 0.45 U H4977-FS(0) 1.000 4/29/2020 0.45 0.89 4.46
PFBS 375-73-5 2.28 | H4977-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFHxS 355-46-4 13.63 H4977-FS(0) 1.000 4/29/2020 0.10 0.36 4.46
PFOS 1763-23-1 0.39 U H4977-FS(0) 1.000 4/29/2020 0.39 0.89 4.46
HFPO-DA 13252-13-6 0.22 U H4977-FS(0) 1.000 4/29/2020 0.22 0.45 4.46
Adona 919005-14-4 0.24 U H4977-FS(0) 1.000 4/29/2020 0.24 0.89 4.46
11CI-PF30UdS 763051-92-9 0.21 U H4977-FS(0) 1.000 4/29/2020 0.21 0.45 4.46
9CI-PF30ONS 756426-58-1 0.24 U H4977-FS(0) 1.000 4/29/2020 0.24 0.89 4.46

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

SW3-MW0027-032.0-

Client ID 20200423

Battelle ID H4977-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 27 ) H4977-FS(0) 4/29/2020
13C4-PFHpA 48 ) H4977-FS(0)  4/29/2020
13C8-PFOA 72 H4977-FS(0) 4/29/2020
13C9-PFNA 80 H4977-FS(0) 4/29/2020
13C6-PFDA 91 H4977-FS(0) 4/29/2020
13C7-PFUnA 55 H4977-FS(0) 4/29/2020
13C2-PFDoA 22 ) H4977-FS(0) 4/29/2020
13C2-PFTeDA 3 H4977-FS(0) 4/29/2020
d3-MeFOSAA 42 ) H4977-FS(0) 4/29/2020
d5-EtFOSAA 34 ) H4977-FS(0) 4/29/2020
13C3-PFBS 48 ) H4977-FS(0) 4/29/2020
13C3-PFHxS 77 H4977-FS(0) 4/29/2020
13C8-PFOS 82 H4977-FS(0) 4/29/2020
13C3-HFPO-DA 55 H4977-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

SW3-MW0028-032.0-

Client ID 20200423

Battelle ID H4978-FS

Sample Type SA

Collection Date 04/23/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.280

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHxA 307-24-4 15.54 H4978-FS(0) 1.000 4/29/2020 0.47 1.34 4.46
PFHpA 375-85-9 11.83 H4978-FS(0) 1.000 4/29/2020 0.23 0.89 4.46
PFOA 335-67-1 6.21 H4978-FS(0) 1.000 4/29/2020 0.46 1.34 4.46
PFNA 375-95-1 0.28 U H4978-FS(0) 1.000 4/29/2020 0.28 0.89 4.46
PFDA 335-76-2 0.13 U H4978-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFUnA 2058-94-8 0.20 U H4978-FS(0) 1.000 4/29/2020 0.20 0.45 4.46
PFDoA 307-55-1 0.17 U H4978-FS(0) 1.000 4/29/2020 0.17 0.45 4.46
PFTrDA 72629-94-8 0.13 U H4978-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFTeDA 376-06-7 0.65 U H4978-FS(0) 1.000 4/29/2020 0.65 1.79 4.46
NMeFOSAA 2355-31-9 0.31 U H4978-FS(0) 1.000 4/29/2020 0.31 0.89 4.46
NEtFOSAA 2991-50-6 0.45 U H4978-FS(0) 1.000 4/29/2020 0.45 0.89 4.46
PFBS 375-73-5 3.82 | H4978-FS(0) 1.000 4/29/2020 0.13 0.45 4.46
PFHxS 355-46-4 4.79 H4978-FS(0) 1.000 4/29/2020 0.10 0.36 4.46
PFOS 1763-23-1 0.39 U H4978-FS(0) 1.000 4/29/2020 0.39 0.89 4.46
HFPO-DA 13252-13-6 0.22 U H4978-FS(0) 1.000 4/29/2020 0.22 0.45 4.46
Adona 919005-14-4 0.24 U H4978-FS(0) 1.000 4/29/2020 0.24 0.89 4.46
11CI-PF30UdS 763051-92-9 0.21 U H4978-FS(0) 1.000 4/29/2020 0.21 0.45 4.46
9CI-PF30ONS 756426-58-1 0.24 U H4978-FS(0) 1.000 4/29/2020 0.24 0.89 4.46

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

SW3-MW0028-032.0-

Client ID 20200423
Battelle ID H4978-FS
Sample Type SA
Collection Date 04/23/2020
Extraction Date 04/24/2020
Analytical Instrument Sciex 6500+ LC/MS/MS

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 26 ) H4978-FS(0) 4/29/2020
13C4-PFHpA 49 ) HA4978-FS(0)  4/29/2020
13C8-PFOA 70 H4978-FS(0) 4/29/2020
13C9-PFNA 86 H4978-FS(0) 4/29/2020
13C6-PFDA 85 H4978-FS(0) 4/29/2020
13C7-PFUnA 54 H4978-FS(0) 4/29/2020
13C2-PFDoA 30J H4978-FS(0) 4/29/2020
13C2-PFTeDA 51 H4978-FS(0) 4/29/2020
d3-MeFOSAA 34 ) H4978-FS(0) 4/29/2020
d5-EtFOSAA 25 ) H4978-FS(0) 4/29/2020
13C3-PFBS 39 H4978-FS(0) 4/29/2020
13C3-PFHxS 80 H4978-FS(0) 4/29/2020
13C8-PFOS 88 H4978-FS(0) 4/29/2020
13C3-HFPO-DA 53 H4978-FS(0) 4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

Client ID KY40 IB

Battelle ID KY40 I1B_04/28/2020

Sample Type IB

Collection Date NA

Extraction Date NA

Analysis Date 04/28/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix Water

Sample Size 0.250

Size Unit-Basis L

Analyte CAS No. Result (ng/L) DL LOD LOQ
PFHxXA 307-24-4 0.53 U 0.53 1.50 5.00
PFHpA 375-85-9 0.26 U 0.26 1.00 5.00
PFOA 335-67-1 0.51 U 0.51 1.50 5.00
PFNA 375-95-1 0.31 U 0.31 1.00 5.00
PFDA 335-76-2 0.14 U 0.14 0.50 5.00
PFUNA 2058-94-8 0.22 U 0.22 0.50 5.00
PFDoA 307-55-1 0.19 U 0.19 0.50 5.00
PFTrDA 72629-94-8 0.15 U 0.15 0.50 5.00
PFTeDA 376-06-7 0.73 U 0.73 2.00 5.00
NMeFOSAA 2355-31-9 0.46 | 0.35 1.00 5.00
NEtFOSAA 2991-50-6 0.59 | 0.50 1.00 5.00
PFBS 375-73-5 0.14 U 0.14 0.50 5.00
PFHXS 355-46-4 0.11 U 0.11 0.40 5.00
PFOS 1763-23-1 0.44 U 0.44 1.00 5.00
HFPO-DA 13252-13-6 0.25 U 0.25 0.50 5.00
Adona 919005-14-4 0.27 U 0.27 1.00 5.00
11CI-PF30UdS 763051-92-9 0.23 U 0.23 0.50 5.00
9CI-PF30ONS 756426-58-1 0.27 U 0.27 1.00 5.00
Surrogate Recoveries (%)

13C5-PFHxA 111

13C4-PFHpA 111

13C8-PFOA 98

13C9-PFNA 103

13C6-PFDA 104

13C7-PFUNA 102

13C2-PFDoA 101

13C2-PFTeDA 102

d3-MeFOSAA 102

d5-EtFOSAA 100

13C3-PFBS 103

13C3-PFHxS 101

13C8-PFOS 96

13C3-HFPO-DA 101

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

Client ID Procedural Blank

Battelle ID CY785PB-FS

Sample Type PB

Collection Date 04/24/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.250

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LOQ
PFHXA 307-24-4 0.53 U CY785PB-FS(0) 1.000 4/29/2020 0.53 1.50 5.00
PFHpA 375-85-9 0.26 U CY785PB-FS(0) 1.000 4/29/2020 0.26 1.00 5.00
PFOA 335-67-1 0.51 U CY785PB-FS(0) 1.000 4/29/2020 0.51 1.50 5.00
PFNA 375-95-1 031 U CY785PB-FS(0) 1.000 4/29/2020 0.31 1.00 5.00
PFDA 335-76-2 0.14 U CY785PB-FS(0) 1.000 4/29/2020 0.14 0.50 5.00
PFUnA 2058-94-8 0.22 U CY785PB-FS(0) 1.000 4/29/2020 0.22 0.50 5.00
PFDoA 307-55-1 0.19 U CY785PB-FS(0) 1.000 4/29/2020 0.19 0.50 5.00
PFTrDA 72629-94-8 0.15 U CY785PB-FS(0) 1.000 4/29/2020 0.15 0.50 5.00
PFTeDA 376-06-7 0.73 U CY785PB-FS(0) 1.000 4/29/2020 0.73 2.00 5.00
NMeFOSAA 2355-31-9 0.35 U CY785PB-FS(0) 1.000 4/29/2020 0.35 1.00 5.00
NEtFOSAA 2991-50-6 0.50 U CY785PB-FS(0) 1.000 4/29/2020 0.50 1.00 5.00
PFBS 375-73-5 0.14 U CY785PB-FS(0) 1.000 4/29/2020 0.14 0.50 5.00
PFHxS 355-46-4 0.11 U CY785PB-FS(0) 1.000 4/29/2020 0.11 0.40 5.00
PFOS 1763-23-1 0.44 U CY785PB-FS(0) 1.000 4/29/2020 0.44 1.00 5.00
HFPO-DA 13252-13-6 0.25 U CY785PB-FS(0) 1.000 4/29/2020 0.25 0.50 5.00
Adona 919005-14-4 0.27 U CY785PB-FS(0) 1.000 4/29/2020 0.27 1.00 5.00
11CI-PF30UdS 763051-92-9 0.23 U CY785PB-FS(0) 1.000 4/29/2020 0.23 0.50 5.00
9CI-PF30ONS 756426-58-1 0.27 U CY785PB-FS(0) 1.000 4/29/2020 0.27 1.00 5.00

Isotope Dilution

Analyzed by: Schumitz, Denise
Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

Client ID

Battelle ID

Sample Type
Collection Date
Extraction Date
Analytical Instrument

Procedural Blank

CY785PB-FS

PB

04/24/2020
04/24/2020

Sciex 6500+ LC/MS/MS

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHxA 90 CY785PB-FS(0)  4/29/2020
13C4-PFHpA 85 CY785PB-FS(0)  4/29/2020
13C8-PFOA 100 CY785PB-FS(0)  4/29/2020
13C9-PFNA 92 CY785PB-FS(0)  4/29/2020
13C6-PFDA 104 CY785PB-FS(0)  4/29/2020
13C7-PFUnA 98 CY785PB-FS(0)  4/29/2020
13C2-PFDoA 92 CY785PB-FS(0)  4/29/2020
13C2-PFTeDA 78 CY785PB-FS(0)  4/29/2020
d3-MeFOSAA 96 CY785PB-FS(0)  4/29/2020
d5-EtFOSAA 102 CY785PB-FS(0)  4/29/2020
13C3-PFBS 124 CY785PB-FS(0)  4/29/2020
13C3-PFHxS 107 CY785PB-FS(0)  4/29/2020
13C8-PFOS 109 CY785PB-FS(0)  4/29/2020
13C3-HFPO-DA 78 CY785PB-FS(0)  4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Project Client: Tetra Tech
Project Name: PFAS: Nasa Kennedy Space Center
Project No.: 100137609

Client ID Laboratory Control Sample

Battelle ID CY786LCS-FS

Sample Type LCS

Collection Date 04/24/2020

Extraction Date 04/24/2020

Analytical Instrument Sciex 6500+ LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.250

Size Unit-Basis L Analysis Control Limits
Analyte CAS No. Result (ng/L) Extract ID DF Date Target Recovery Qual Lower Upper
PFHxA 307-24-4 39.17 CY786LCS-FS(0) 1.000 4/29/2020  40.40 97 72 129
PFHpA 375-85-9 36.08 CY786LCS-FS(0) 1.000 4/29/2020  40.00 90 72 130
PFOA 335-67-1 33.42 CY786LCS-FS(0) 1.000 4/29/2020  40.00 84 71 133
PFNA 375-95-1 36.88 CY786LCS-FS(0) 1.000 4/29/2020  40.00 92 69 130
PFDA 335-76-2 36.22 CY786LCS-FS(0) 1.000 4/29/2020  40.00 91 71 129
PFUNA 2058-94-8 35.27 CY786LCS-FS(0) 1.000 4/29/2020  40.00 88 69 133
PFDoA 307-55-1 35.64 CY786LCS-FS(0) 1.000 4/29/2020  40.00 89 72 134
PFTrDA 72629-94-8 37.47 CY786LCS-FS(0) 1.000 4/29/2020  40.00 94 65 144
PFTeDA 376-06-7 37.55 CY786LCS-FS(0) 1.000 4/29/2020  40.00 94 71 132
NMeFOSAA 2355-31-9 30.99 CY786LCS-FS(0) 1.000 4/29/2020  40.00 77 65 136
NEtFOSAA 2991-50-6 33.56 CY786LCS-FS(0) 1.000 4/29/2020  40.00 84 61 135
PFBS 375-73-5 32.90 CY786LCS-FS(0) 1.000 4/29/2020  40.00 82 72 130
PFHXS 355-46-4 36.60 CY786LCS-FS(0) 1.000 4/29/2020  40.40 91 68 131
PFOS 1763-23-1 35.69 CY786LCS-FS(0) 1.000 4/29/2020  40.40 88 65 140
HFPO-DA 13252-13-6 32.76 CY786LCS-FS(0) 1.000 4/29/2020  40.00 82 74 148
Adona 919005-14-4 31.93 CY786LCS-FS(0) 1.000 4/29/2020  40.00 80 61 143
11CI-PF30UdS 763051-92-9 28.84 CY786LCS-FS(0) 1.000 4/29/2020  40.00 72 52 158
9CI-PF3ONS 756426-58-1 33.45 CY786LCS-FS(0) 1.000 4/29/2020  40.00 84 59 147

Analyzed by: Schumitz, Denise
Isotope Dilution Printed: 5/6/2020 L20-0502_Master_369B.xlsm



Project Client: Tetra Tech

Project Name: PFAS: Nasa Kennedy Space Center

Project No.: 100137609

Client ID

Battelle ID

Sample Type
Collection Date
Extraction Date
Analytical Instrument

Laboratory Control Sample

CY786LCS-FS

LCS

04/24/2020
04/24/2020

Sciex 6500+ LC/MS/MS

Page 51 of 383

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date

13C5-PFHxA 72 CY786LCS-FS(0)  4/29/2020
13C4-PFHpA 78 CY786LCS-FS(0)  4/29/2020
13C8-PFOA 90 CY786LCS-FS(0)  4/29/2020
13C9-PFNA 80 CY786LCS-FS(0)  4/29/2020
13C6-PFDA 100 CY786LCS-FS(0)  4/29/2020
13C7-PFUnA 96 CY786LCS-FS(0)  4/29/2020
13C2-PFDoA 92 CY786LCS-FS(0)  4/29/2020
13C2-PFTeDA 87 CY786LCS-FS(0) 4/29/2020
d3-MeFOSAA 104 CY786LCS-FS(0) 4/29/2020
d5-EtFOSAA 96 CY786LCS-FS(0) 4/29/2020
13C3-PFBS 132 CY786LCS-FS(0)  4/29/2020
13C3-PFHxS 107 CY786LCS-FS(0)  4/29/2020
13C8-PFOS 101 CY786LCS-FS(0)  4/29/2020
13C3-HFPO-DA 82 CY786LCS-FS(0)  4/29/2020

Isotope Dilution

Analyzed by: Schumitz, Denise

Printed: 5/6/2020
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Glossary of Data Qualifiers

Flag: Application:
Vv . . .
Analyte found in the sample at a concentration <10x the level found in the procedural blank
D Dilution Run. Initial run outside the initial calibration range of the instrument
L Estimate, result is greater than the highest concentration level in the calibration
| The reported value is greater than or equal to the laboratory Detection Limit (DL) but less than the
laboratoryLimit of Quantitation (LOQ)
* Significant Matrix Interference - value could not be determined.
: Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)
NA Not Applicable
Q Holding Time (HT) exceeded
U Analyte not detected or detected below the Detection Limit (DL) value, DL reported
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QA/QC Summary
Batch 20-0502

Project: Nasa Kennedy Space Center
Client Project Manager: | Andrew Walters
Parameters: PFAS

Laboratory: Battelle, Norwell, MA
Matrix: GW, QC

Data Set: DP-20-0433

Analytical SOP: 5-369

Method Reference:

PFAS to QSM 5.3 Table B-15

Sample Custody

Collection Date Receipt Date Temp (°C)

4/21-23/2020 4/24/2020 1.0,1.3

Corrective Actions

None.

Sample Storage

The water samples were stored refrigerated until extraction.

Related samples

None.

METHOD SUMMARIES

Sample
Preparation

Water samples were fortified with surrogates in the original sample container
from the field. The water was extracted using a Weak-anion exchange (WAX)
solid phase extraction (SPE) cartridges. Target analytes are eluted from the WAX
SPE using 0.5% NHs in methanol. Extracts were further refined using Envi-carb to
remove co-extracted interferences. Extracts were concentrated to approximately
500 uL under nitrogen with a water bath set between 50 °C and 60 °C,
reconstituted with methanol/water and fortified with internal standard. Extracts
were transferred for LC-MS/MS analysis in 80:20 methanol/water (V/V).

Prep comments

pH verified between 6 and 8 prior to extraction.

Samples H4967-FS (POL-MW0045I1-035.0-20200422), H4968-FS (POL-MWO0043S-
015.0-20200422), H4971-FS (POL-MW00431-025.0-20200423), H4972-FS (POL-
MWO0043D-035.0-20200423), H4973-FS (POL-MW00115-012.5-20200423),
H4974-FS (POL-MW00111-027.5-20200423), H4975-FS (POL-MW00441-025.0-
20200423), H4976-FS (POL-MW0044D-035.0-20200423), H4977-FS (SW3-
MWO0027-032.0-20200423), and H4978-FS (SW3-MW0028-032.0-20200423)
contained particulates.

Sample H4970-FS (POL-EB-20200423-02) contained a few particulates.

Samples H4968-FS (POL-MW0043S-015.0-20200422) and H4973-FS (POL-
MWO0011S-012.5-20200423) had a potent sulfur odor.

Samples extracts H4967-FS (POL-MWO00451-035.0-20200422), H4971-FS (POL-
MW00431-025.0-20200423), H4972-FS (POL-MWO0043D-035.0-20200423),
H4973-FS (POL-MW00115-012.5-20200423), H4974-FS (POL-MW0011l-027.5-
20200423), and H4978-FS (SW3-MW0028-032.0-20200423) were yellow/brown
and concentrated very slowly.
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QA/QC Summary
Batch 20-0502

Samples extracts H4968-FS (POL-MWO00435-015.0-20200422) and H4975-FS
(POL-MWO00441-025.0-20200423) were dark yellow/brown and concentrated very
slowly.

Samples extracts H4976-FS (POL-MWO0044D-035.0-20200423) and H4977-FS
(SW3-MW0027-032.0-20200423) were pale yellow/brown and concentrated very
slowly.

Analysis

PFAS were measured by liquid chromatography tandem mass spectrometry (LC-
MS/MS) in the multiple reaction monitoring (MRM). An initial calibration
consisting of representative target analytes, labelled analogs, and internal
standards was analyzed prior to analysis to demonstrate the linear range of
analysis. Calibration verification was performed at the beginning and end of 10
injections and at the end of each sequence. Target PFAS were quantified using
the isotope dilution method. Samples are report