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Sample Summary

Client: Tetra Tech Inc.

SDG: 18-0534

Project/Site: Naval Air Station (NAS) Jacksonville

CTO: SE0375

Lab Sample ID |Client Sample ID Matrix | Collection Date | Receipt Date
CR676PB-FS Procedural Blank WATER 8/28/2018 8/28/2018
CR677LCS-FS  |Laboratory Control Sample WATER 8/28/2018 8/28/2018
J7430-FS1 JAX-RES-08142018-1130-9 W 8/14/2018 8/15/2018
J7445-FS1 JAX-RES-08152018-0930-18 W 8/15/2018 8/16/2018
17447-FS1 JAX-RES-08152018-1015-34 W 8/15/2018 8/16/2018
J7449-FS1 JAX-RES-08152018-1045-33 W 8/15/2018 8/16/2018
J7451-FS1 JAX-RES-08152018-1130-15 W 8/15/2018 8/16/2018
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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

BATTELLE
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WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION

CTO-SEO0375: Drinking Water Analysis
100119154-SE0375

Tetra Tech

661 Anderson Drive Foster Plaza 7
Pittsburgh, PA 15220

USA

Mark Peterson
Project Manager
(904) 636-6125(V)
(904) 636-6165(F)
mark.peterson@tetratech.com
8/14/2018
100119154-SE0375(L)-03
Thorn, Jonathan
Thorn, Jonathan
8/21/2018

2.0 SCOPE OF WORK

Analysis of drinking water samples 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:

100119154-SE0375(L)-03

Store refrigerated.
None

None
Store for six months after delivery of final data.
Dispose of samples in the appropriate waste stream.

Page 1 of 13
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2.1.2 Sample Preparation

Samples to arrive over a period of weeks.

Samples Samples Batches
Expected: Per Batch: Expected:

50 20 3

Batch quality control samples are defined in Table 1.

Target samples are presented in Attachment 1.

Table 1: Quality Control Samples

Page 3 of 270

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

accuracy and precision in the presence of matrix. batch

2.1.3 Extraction/Preparation
2.1.3.1 Extraction
SOP No.-Rev: 5-371-03

SOP Title: ANALYSIS OF POLY AND PERFLUOROALKYL SUBSTANCES IN
DRINKING WATER SAMPLES BY LIQUID CHROMATOGRAPHY AND
TANDEM MASS SPECTROMETRY (LC-MS/MS) FOLLOWING EPA

METHOD 537.1
Sample Size: 250 ml
SIS and LCS/MS Compounds: Defined in Table 2.
Deviations: None.
Comments: FRB samples to be extracted after review of the initial results. FRB will

only be processed if PFAS analytes are present in the field sample.

Table 2: SIS and LCS/MS Spiking Level

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

PFAS - 537.1 JX76 SIS ~0.100 - 0.40 50uL  NA

Surrogate Solution ng

100119154-SE0375(L)-03 Page 2 of 13
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Standard Type Standard Contents Spike Amount (ng) Volume Comment

(uL)
PFAS - 537.1 Second JZ28 LCS/MS ~4.0-5.0ng 100uL Vary MS/IMSD
Source LCS/MS samples at 100, 125,
Solution and 150 pL across the

batches.

PFAS - 537.1 Second JZ28 LCS/MS ~2.00 - 2.50 ng 50uL  Vary LCS samples at
Source LCS/MS 50, 75, 100 pL spikes
Solution across batches

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 - 537.1 Internal JV59 RIS ~0.100 - 0.40 50uL  NA

Standard Solution ng

2.1.4 Instrumental Analysis

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

1) SOP_No-Rev: 5-371-03

SOP_Title: ANALYSIS OF POLY AND PERFLUOROALKYL SUBSTANCES IN
DRINKING WATER SAMPLES BY LIQUID CHROMATOGRAPHY AND
TANDEM MASS SPECTROMETRY (LC-MS/MS) FOLLOWING EPA

METHOD 537.1
Deviations: None.
Comments: FRB samples to be extracted after review of the initial results. FRB will

only be processed if PFAS analytes are present in the field sample.

100119154-SE0375(L)-03 Page 3 of 13
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2.2. DELIVERABLES

Deliverables Due: 8/21/2018

LIMS Reports: No

Histograms: No

Excel Tables: Yes

EICs: No

Chromatograms: Yes

EDDs: Yes

Comments: * Excel data tables due in 7 days, full data package in 14 days

« Data package compliant with QSM 5.1 Table B-15

* Preliminary data tables will use ND and not the LOD value, tables in
full data package will follow QSM reporting criteria

e Tetra Tech EDD format

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
Lauren M. Griffith LC-MS/MS Analysis NA
Matt D. Schumitz Sample Custody NA
Carla R. Devine Quality Control Officer NA
Zachary J. Willenberg Quiality Assurance Officer NA

4.2 COMMUNICATION

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

5.0 SCHEDULE

100119154-SE0375(L)-03 Page 4 of 13



The project schedule is presented in Table 5.
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Table 5. Schedule of Laboratory Activities

Page 6 of 270

Activity: Start Date: End Date:  TAT  Comment:
(days):
Sample Receipt 08/14/2018 08/14/2018 0 NA
Sample Preparation 08/14/2018 08/16/2018 2 NA
Instrument Analysis 08/16/2018 08/20/2018 4 NA
Quality Control Review 08/20/2018 08/21/2018 1 NA
Final Data Reporting 08/21/2018 08/28/2018 7  NA
Quality Assurance Review 08/21/2018 08/21/2018 0 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 Hours for each task are based on full batches of 20
samples.

Sample Preparation 8 1 8 NA

Instrument Analysis 8 1 8 NA

Quality Control Review 3 1 3 NA

Final Data Reporting 1 1 1 NA

Quality Assurance Review 1 1 1 NA

None anticipated.

100119154-SE0375(L)-03

7.0 STAFF DEVELOPMENT
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Attachment 1: Target Samples

Shipment: SHP-180814-01
Status: Pending
Description: NAS JAX PFAS EVAL
Range: J7403-J7414
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J7403 JAX-RES-08132018- 08/13/2018 9:45am W R0119 (NA)
0945-27
2 J7404 JAX-RES-08132018- 08/13/2018 9:45am W R0119 (NA)
0945-27-FRB
3 7405 JAX-RES-08132018- 08/13/2018 11:00 am W R0119 (NA)
1100-30
4 J7406 JAX-RES-08132018- 08/13/2018 11:00am W R0119 (NA)
1100-30-FRB
5 J7407 JAX-RES-08132018- 08/13/2018 11:45am W R0119 (NA)
1145-32
6 J7408 JAX-RES-08132018- 08/13/2018 11:45am W R0119 (NA)
1145-32-FRB
7 J7409 JAX-RES-08132018- 08/13/2018 2:45pm W R0119 (NA)
1445-16
8 J7411 JAX-RES-08132018- 08/13/2018 4:00 pm W R0119 (NA)
1600-13
9 J7412 JAX-RES-08132018- 08/13/2018 4:00 pm W R0119 (NA)
1600-13-FRB
10 J7413 JAX-RES-08132018- 08/13/2018 5:00 pm W R0119 (NA)
1700-31
11 J7414 JAX-RES-08132018- 08/13/2018 5:00 pm W R0119 (NA)
1700-31-FRB
Shipment: SHP-180815-02
Status: Pending
Description: NAS JAX-PFAS
Range: J7428-J7430
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J7428 JAX-RES-08142018- 08/14/2018 10:45am W R0119 (NA)
1045-8
2 J7430 JAX-RES-08142018- 08/14/2018 11:30am W R0119 (NA)
1130-9
Shipment: SHP-180816-02
Status: Pending
Description: NAS JAX PFAS
Range: J7445-37452
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:

100119154-SE0375(L)-03 Page 6 of 13



Shipment:

Status:
Description:
Range:
Comment:

No: BDO Id:

WORK/QUALITY ASSURANCE PROJECT PLAN

BATTELLE

It can be done

SHP-180816-02

Pending

NAS JAX PFAS

J7445-J7452
NA

Client Sample ID:

1

7

J7445

J7447

J7448

J7449

J7450

J7451

J7452

JAX-RES-08152018-
0930-18
JAX-RES-08152018-
1015-34
JAX-RES-08152018-
1015-34-FRB
JAX-RES-08152018-
1045-33
JAX-RES-08152018-
1045-33-FRB
JAX-RES-08152018-
1130-15
JAX-RES-08152018-
1130-15-FRB

Collection Date:
08/15/2018 9:30 am

08/15/2018 10:15 am

08/15/2018 10:15 am

08/15/2018 10:45 am

08/15/2018 10:45 am

08/15/2018 11:30 am

08/15/2018 11:30 am

SHP-180821-01

Matrix:

= £ £ £ 1 = =

Shipment:

Status:
Description:
Range:
Comment:

Pending

NAS JAX PFAS
J7558-J7563
NA

No:

1

BDO Id:

J7558

J7560

J7561

J7562

J7563

Shipment:

Client Sample ID:
JAX-RES-08202018-
0945-25
JAX-RES-08202018-
1100-26
JAX-RES-08202018-
1100-26-FRB
JAX-RES-08202018-
1310-28
JAX-RES-08202018-
1310-28-FRB

Collection Date:
08/20/2018 9:45 am

08/20/2018 11:00 am
08/20/2018 11:00 am
08/20/2018 1:10 pm

08/20/2018 1:10 pm

SHP-180822-02

Matrix:

=T £ = =

Status:
Description:
Range:
Comment:

Pending
PFAS EVAL
J7566-J7570
NA

No:

1

2

BDO Id:

J7566

J7568

Client Sample ID:
JAX-RES-08212018-
0945-11

JAX-RES-08212018-
1130-10

100119154-SE0375(L)-03

Collection Date:
08/21/2018 9:45 am

08/21/2018 11:30 am

Matrix:
W

w
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Storage Facility: Location:

R0119 (NA)
R0119 (NA)
R0119 (NA)
R0119 (NA)
R0119 (NA)
R0119 (NA)

R0119 (NA)

Storage Facility: Location:

R0119 (NA)
R0119 (NA)
R0119 (NA)
R0119 (NA)

R0119 (NA)

Storage Facility: Location:

R0119 (NA)

R0119 (NA)

Page 8 of 270
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Shipment: SHP-180822-02
Status: Pending
Description: PFAS EVAL
Range: J7566-J7570
Comment: NA

No: BDO Id: Client Sample ID:

3 J7570 JAX-RES-08212018-

Collection Date:

M

atrix:

08/21/2018 1:30 pm W

1330-36
Shipment: SHP-180823-02
Status: Pending
Description: NAS JAX PFAS
Range: J7585-J7587
Comment: NA

No: BDO Id: Client Sample ID:
1 7585 JAX-RES-08222018-

1000-35

2 J7586 JAX-RES-08222018-
1000-35-FRB

3 J7587 JAX-RES-08222018-
1000-35-FD

100119154-SE0375(L)-03

Collection Date:
08/22/2018 10:00 am

08/22/2018 10:00 am

08/22/2018 10:00 am

Matrix:

w

w

w

Page 8 of 13

Storage Facility: Location:
R0119 (NA)

Storage Facility: Location:
R0119 (NA)

R0119 (NA)

R0119 (NA)
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Attachment 2: Test Codes

Project Test Code Name: Master_371

SOP Reference: 5-371 - ANALYSIS OF POLY AND PERFLUOROALKYL SUBSTANCES
IN DRINKING WATER SAMPLES BY LIQUID CHROMATOGRAPHY
AND TANDEM MASS SPECTROMETRY (LC-MS/MS) FOLLOWING
EPA METHOD 537.1

Description: PFAS in drinking water
Matrix: L - Liquid Samples, like water or sea water, prepared and anlyzed under the
same class of detection limits.
Detection Limit Study: 5-371
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: RIS # 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  13C2-PFOA No No
2 Perfluoro-n-heptanoic Acid PFHpA T  13C2-PFOA No No
3 Perfluoro-n-octanoic Acid PFOA T  13C2-PFOA No No
4 Perfluorononanoic Acid PFNA T  13C2-PFOA No No
5 Perfluoro-n-decanoic Acid PFDA T 13C2-PFOA No No
6 Perfluoro-n-undecanoic acid PFUNA T  13C2-PFOA No No
7 Perfluoro-n-dodecanoic acid PFDoA T  13C2-PFOA No No
8 Perfluoro-n-tridecanoic acid PFTIDA T 13C2-PFOA No No
9 Perfluoro-n-tetradecanoic acid PFTeDA T 13C2-PFOA No No
10 N-methylperfluoro-1- NMeFOSAA T  d3-MeFOSAA No No
octanesulfonamidoacetic acid
11 N-ethylperfluoro- NEtFOSAA T  d3-MeFOSAA No No
octanesulfonamidoacetic acid
12 Perfluoro-1-butanesulfonate PFBS T 13C4-PFOS No No
13 Perfluoro-1-octanesulfonate PFOS T 13C4-PFOS No No
14 Perfluoro-1-hexanesulfonate PFHxXS T  13C4-PFOS No No
1 13C2-PFHxA 13C2-PFHXxA SIS No No
2 13C2-PFDA 13C2-PFDA SIS No No

100119154-SE0375(L)-03 Page 9 of 13
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Attachment 2: Test Codes

Project Test Code Name: Master_371

No: Analyte: Report Name: Type RIS SIS Hidden: Graph:

3 d5-EtFOSAA d5-EtFOSAA SIS No No

Total Analytes: 17

Subtract Peaks:

None

Sum Peaks:

None

100119154-SE0375(L)-03 Page 10 of 13
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Attachment 2: Test Codes

Project Test Code Name: Master_371
ICAL Acceptance Criteria:
Curve Fit: Limit Mean  Limit Ind. Min Points Comments:
Mean(%): Qual: Ind.: Qual: Points: Qual:
Linear NA NA 0.995 N 5 N NA
Average RF 15 N 25 N 5 N NA
Linear (0,0) NA NA 0.995 N 5 N NA
Quadratic NA NA 0.995 N 6 N NA
Quadratic (0,0) NA NA 0.995 N 6 N NA

Continuing Calibration Verification Criteria:

CCV Name: Standard

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

12 (N) | 20 (N) 25 (N) 0.07 (N) -50 100  (N) Lab Default Continuing Calibration Verfication Criteria

Independent Calibration Verification:

ICC Name: Standard

Mean PD Ind. PD RIS/SIS Window Area Limit Area Limit Comment:
Limit(%): Limit(%0): Limit (Secs): High(%):  Low(%b):
15 (N) 20 (N) 0.07 (N) -50 100 (N) Standard laboratory criteria for ICCs

Mass Discrimination Criteria:
None
Degredation Check Criteria:

None

100119154-SE0375(L)-03 Page 11 of 13



MQO Application
MQO:

Procedural Blank

PB Measurement
Quality Objective

Laboratory Control
Sample

Matrix Spike / Matrix
Spike Duplicate
Recovery

Matrix Spike/Spike
Duplicate Precision

Standard Reference
Material Accuracy

Analytical Duplicate
Precision

100119154-SE0375(L)-03
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Attachment 3: Method Quality Objectives

Universal LC
Acceptance Criteria

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

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

Recovery values 70-130%.

Qual: Corrective Action:

B  Review with Project Manager; re-analyze or

justify results in project records.

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

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

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

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

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

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

Page 12 of 13

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

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

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

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



MQO Application
MQO:

Analytical Triplicate
Precision

Surrogate Compound
Recovery

Control Oil

Instrument Calibration

Independent
Calibration Check
Solution

Continuing
Calibration
Verification
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Attachment 3: Method Quality Objectives

Universal LC
Acceptance Criteria

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

Recovery results between 50% and
150%.

Qual: Corrective Action:

N  Review with Project Manager; re-analyze or

justify reporting results in the project records.

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

RPD < 30% for at least 90% of
analytes

5-371-3: R-squared greater than or
equal to 0.995

Mean RSD less than or equal to 15%,
Individual RSD less than or equal to
25%

5-371-3: Individual PD less than or
equal to 20%.

Mean Percent Difference less than or
equal to 15%.

5-371-3: Individual PD less than or
equal to 25%.

Mean Percent Difference less than or
equal to 20%.

Page 13 of 13

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

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

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

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



Page 15 of 270



Page 16 of 270



Page 17 of 270



Page 18 of 270



Page 19 of 270



Page 20 of 270



Page 21 of 270



Page 22 of 270



Data Tables




Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID JAX-RES-08142018-1130-9

Battelle ID J7430-FS1

Sample Type SA

Collection Date 08/14/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix W

Sample Size 0.285

Size Unit-Basis L

Units ng/L MDL LOD LoQ
PFHxA 307-24-4 0.44 U 0.19 0.44 2.19
PFHpA 375-85-9 0.88 U 0.30 0.88 2.19
PFOA 335-67-1 0.88 U 0.33 0.88 2.19
PFNA 375-95-1 0.88 U 0.32 0.88 2.19
PFDA 335-76-2 0.88 U 0.34 0.88 2.19
PFUNA 2058-94-8 0.88 U 0.33 0.88 2.19
PFDoA 307-55-1 0.88 U 0.37 0.88 2.19
PFTrDA 72629-94-8 0.88 U 0.37 0.88 2.19
PFTeDA 376-06-7 1.32 U 0.64 1.32 2.19
NMeFOSAA 2355-31-9 0.88 U 0.37 0.88 2.19
NEtFOSAA 2991-50-6 0.88 U 0.39 0.88 2.19
PFBS 375-73-5 044 U 0.18 0.44 2.19
PFHxS 355-46-4 0.88 U 0.30 0.88 2.19
PFOS 1763-23-1 0.88 U 0.26 0.88 2.19
Surrogate Recoveries (%)

13C2-PFHxA 121

13C2-PFDA 90

d5-EtFOSAA 88

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID JAX-RES-08152018-0930-18

Battelle ID J7445-FS1

Sample Type SA

Collection Date 08/15/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix w

Sample Size 0.250

Size Unit-Basis L

Units ng/L MDL LOD LOQ
PFHxA 307-24-4 0.50 U 0.22 0.50 2.50
PFHpA 375-85-9 1.00 U 0.34 1.00 2.50
PFOA 335-67-1 1.00 U 0.38 1.00 2.50
PFENA 375-95-1 1.00 U 0.37 1.00 2.50
PFDA 335-76-2 1.00 U 0.39 1.00 2.50
PFUNA 2058-94-8 1.00 U 0.38 1.00 2.50
PFDoA 307-55-1 1.00 U 0.42 1.00 2.50
PFTrDA 72629-94-8 1.00 U 0.42 1.00 2.50
PFTeDA 376-06-7 1.50 U 0.73 1.50 2.50
NMeFOSAA 2355-31-9 1.00 U 0.42 1.00 2.50
NEtFOSAA 2991-50-6 1.00 U 0.44 1.00 2.50
PFBS 375-73-5 0.50 U 0.21 0.50 2.50
PFHxS 355-46-4 1.00 U 0.34 1.00 2.50
PFOS 1763-23-1 1.00 U 0.30 1.00 2.50
Surrogate Recoveries (%)

13C2-PFHxA 117

13C2-PFDA 93

d5-EtFOSAA 98

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID JAX-RES-08152018-1015-34

Battelle ID J7447-FS1

Sample Type SA

Collection Date 08/15/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix w

Sample Size 0.295

Size Unit-Basis L

Units ng/L MDL LOD LOQ
PFHxA 307-24-4 5.50 0.19 0.42 2.12
PFHpA 375-85-9 3.49 0.29 0.85 2.12
PFOA 335-67-1 10.23 0.32 0.85 2.12
PFENA 375-95-1 085U 0.31 0.85 2.12
PFDA 335-76-2 0.85 U 0.33 0.85 2.12
PFUNA 2058-94-8 0.85 U 0.32 0.85 2.12
PFDoA 307-55-1 0.85 U 0.36 0.85 2.12
PFTrDA 72629-94-8 0.85 U 0.36 0.85 2.12
PFTeDA 376-06-7 1.27 U 0.62 1.27 2.12
NMeFOSAA 2355-31-9 0.85 U 0.36 0.85 2.12
NEtFOSAA 2991-50-6 0.85 U 0.37 0.85 2.12
PFBS 375-73-5 9.09 0.18 0.42 2.12
PFHxS 355-46-4 16.36 0.29 0.85 2.12
PFOS 1763-23-1 13.92 0.25 0.85 2.12
Surrogate Recoveries (%)

13C2-PFHxA 115

13C2-PFDA 84

d5-EtFOSAA 88

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID JAX-RES-08152018-1045-33

Battelle ID J7449-FS1

Sample Type SA

Collection Date 08/15/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix w

Sample Size 0.280

Size Unit-Basis L

Units ng/L MDL LOD LOQ
PFHxA 307-24-4 3.12 0.20 0.45 2.23
PFHpA 375-85-9 2.03J 0.30 0.89 2.23
PFOA 335-67-1 6.06 0.34 0.89 2.23
PFNA 375-95-1 0.89 U 0.33 0.89 2.23
PFDA 335-76-2 0.89 U 0.35 0.89 2.23
PFUNA 2058-94-8 0.89 U 0.34 0.89 2.23
PFDoA 307-55-1 0.89 U 0.38 0.89 2.23
PFTrDA 72629-94-8 0.89 U 0.38 0.89 2.23
PFTeDA 376-06-7 1.34 U 0.65 1.34 2.23
NMeFOSAA 2355-31-9 0.89 U 0.38 0.89 2.23
NEtFOSAA 2991-50-6 0.89 U 0.39 0.89 2.23
PFBS 375-73-5 291 0.19 0.45 2.23
PFHxS 355-46-4 8.25 0.30 0.89 2.23
PFOS 1763-23-1 7.50 0.27 0.89 2.23
Surrogate Recoveries (%)

13C2-PFHxA 124

13C2-PFDA 100

d5-EtFOSAA 95

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID JAX-RES-08152018-1130-15

Battelle ID J7451-FS1

Sample Type SA

Collection Date 08/15/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix w

Sample Size 0.285

Size Unit-Basis L

Units ng/L MDL LOD LOQ
PFHxA 307-24-4 0.71) 0.19 0.44 2.19
PFHpA 375-85-9 0.88 U 0.30 0.88 2.19
PFOA 335-67-1 1.63 ) 0.33 0.88 2.19
PFNA 375-95-1 0.88 U 0.32 0.88 2.19
PFDA 335-76-2 0.88 U 0.34 0.88 2.19
PFUNA 2058-94-8 0.88 U 0.33 0.88 2.19
PFDoA 307-55-1 0.88 U 0.37 0.88 2.19
PFTrDA 72629-94-8 0.88 U 0.37 0.88 2.19
PFTeDA 376-06-7 132 U 0.64 1.32 2.19
NMeFOSAA 2355-31-9 0.88 U 0.37 0.88 2.19
NEtFOSAA 2991-50-6 0.88 U 0.39 0.88 2.19
PFBS 375-73-5 0.78 J 0.18 0.44 2.19
PFHxS 355-46-4 1.18 J 0.30 0.88 2.19
PFOS 1763-23-1 5.08 0.26 0.88 2.19
Surrogate Recoveries (%)

13C2-PFHxA 115

13C2-PFDA 91

d5-EtFOSAA 86

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech
Project Name: CTO-SE0375: Naval Air Station Jacksonville
Project No.: 100119154-SE0375

Client ID KAO8 1B

Battelle ID KAO08 IB_08/29/2018

Sample Type 1B

Collection Date NA

Extraction Date NA

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix NA

Sample Size 0.250

Size Unit-Basis NA

Units ng/L MDL LOD LoQ
PFHxA 307-24-4 0.50 U 0.22 0.50 2.50
PFHpA 375-85-9 1.00 U 0.34 1.00 2.50
PFOA 335-67-1 1.00 U 0.38 1.00 2.50
PFNA 375-95-1 1.00 U 0.37 1.00 2.50
PFDA 335-76-2 1.00 U 0.39 1.00 2.50
PFUNA 2058-94-8 1.00 U 0.38 1.00 2.50
PFDoA 307-55-1 1.00 U 0.42 1.00 2.50
PFTrDA 72629-94-8 1.00 U 0.42 1.00 2.50
PFTeDA 376-06-7 1.50 U 0.73 1.50 2.50
NMeFOSAA 2355-31-9 1.00 U 0.42 1.00 2.50
NEtFOSAA 2991-50-6 1.00 U 0.44 1.00 2.50
PFBS 375-73-5 0.50 U 0.21 0.50 2.50
PFHxS 355-46-4 1.00 U 0.34 1.00 2.50
PFOS 1763-23-1 1.00 U 0.30 1.00 2.50
Surrogate Recoveries (%)

13C2-PFHxA 96

13C2-PFDA 94

d5-EtFOSAA 98

Internal Standard Method

Analyzed by: Schumitz, Denise

Printed: 9/4/2018
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L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID Procedural Blank

Battelle ID CR676PB-FS

Sample Type PB

Collection Date 08/28/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.250

Size Unit-Basis L

Units ng/L MDL LOD LoQ
PFHXA 307-24-4 0.50 U 0.22 0.50 2.50
PFHpA 375-85-9 1.00 U 0.34 1.00 2.50
PFOA 335-67-1 1.00 U 0.38 1.00 2.50
PFNA 375-95-1 1.00 U 0.37 1.00 2.50
PFDA 335-76-2 1.00 U 0.39 1.00 2.50
PFUNnA 2058-94-8 1.00 U 0.38 1.00 2.50
PFDoA 307-55-1 1.00 U 0.42 1.00 2.50
PFTrDA 72629-94-8 1.00 U 0.42 1.00 2.50
PFTeDA 376-06-7 1.50 U 0.73 1.50 2.50
NMeFOSAA 2355-31-9 1.00 U 0.42 1.00 2.50
NEtFOSAA 2991-50-6 1.00 U 0.44 1.00 2.50
PFBS 375-73-5 0.50 U 0.21 0.50 2.50
PFHXS 355-46-4 1.00 U 0.34 1.00 2.50
PFOS 1763-23-1 1.00 U 0.30 1.00 2.50
Surrogate Recoveries (%)

13C2-PFHxA 103

13C2-PFDA 97

d5-EtFOSAA 103

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm



Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project No.: 100119154-SE0375
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Client ID Laboratory Control Sample

Battelle ID CR677LCS-FS

Sample Type LCS

Collection Date 08/28/2018

Extraction Date 08/28/2018

Analysis Date 08/29/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.250

Size Unit-Basis L Control Limits
Units ng/L Target Recovery Qual Lower Upper
PFHxA 307-24-4 24.05 20.00 120 70 130
PFHpA 375-85-9 24.41 20.00 122 70 130
PFOA 335-67-1 23.28 20.00 116 70 130
PFNA 375-95-1 23.98 20.00 120 70 130
PFDA 335-76-2 23.81 20.00 119 70 130
PFUNA 2058-94-8 22.38 20.00 112 70 130
PFDoA 307-55-1 22.55 20.00 113 70 130
PFTrDA 72629-94-8 22.24 20.00 111 70 130
PFTeDA 376-06-7 22.34 20.00 112 70 130
NMeFOSAA 2355-31-9 24.50 20.00 123 70 130
NEtFOSAA 2991-50-6 24.45 20.00 122 70 130
PFBS 375-73-5 20.32 17.70 115 70 130
PFHXS 355-46-4 21.75 18.90 115 70 130
PFOS 1763-23-1 19.37 19.10 101 70 130
Surrogate Recoveries (%)

13C2-PFHxA 108

13C2-PFDA 112

d5-EtFOSAA 109

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xIlsm
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Glossary of Data Qualifiers

Flag: Application:

B 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

E Estimate, result is greater than the highers concentration level in the calibration

H Surrogate diluted out. Used when surrogate recovery is affected by excessive dilution of the
sample extract.

J Analyte detected below the Limit of Quantitation (LOQ)

ME Significant Matrix Interference - Estimated value.

Ml Significant Matrix Interference - value could not be determined.

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO), but
meets secondary criteria

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)

NA Not Applicable

T Holding Time (HT) exceeded

U Analyte not detected or detected below the Method detection limit (MDL) value, Limit of

Detection (LOD) reported



Miscellaneous
Documentation
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QA/QC Summary
Batch 18-0534

Project: CTO-SE0375: Naval Air Station (NAS) Jacksonville
Parameters: PFAS

Laboratory: Battelle, Norwell, MA

Matrix: W

Data Set: DP-18-0246

Analytical SOP: 5-371

'F\{/L‘:;gr'z:ce: USEPA 537 rev. 1.1, QSM 5.1

Sample Custody

Collection Date Receipt Date Temp (°C)
08/14/2018 08/15/2018 1.1
8/15/2018 8/16/2018 1.4

Corrective Actions

None.

Sample Storage

The water samples were stored refrigerated until extraction.

Related samples

This SDG contains samples re-extracted from SDG 18-0507 and 18-0509 to verify
surrogate recoveries.

METHOD SUMMARIES

Sample
Preparation

Water samples were spiked with surrogates in the original sample container from
the field. The water was extracted using a solid phase extraction (SPE) cartridge
and eluted from the SPE with methanol. Extracts were concentrated to dryness
under nitrogen with a water bath set between 60 °C and 65 °C, reconstituted
with 96:4 methanol/water (V/V) and fortified with internal standard. Extracts
were transferred for LC-MS/MS analysis.

Prep comments

None

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 reported in ng/L concentrations.

Analysis
Comments

Samples analyzed on the Sciex 5500.

There are no ion ratio exceedences above 50% RPD for any analyte detected
above the MDL or the LOQ in this SDG.

Holding Times

Extraction Date(s) Analysis Date(s)

8/28/2018 8/29/2018

Procedural Blank
(PB)

A PB was prepared with this analytical batch to ensure the sample extraction
and analysis methods are free of contamination.

< 1/3 the MRL

No exceedances noted.

No comments.

Page 1 of 3
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QA/QC Summary
Batch 18-0534

Laboratory Control
Spike (LCS)

A LCS was prepared with this analytical batch. The percent recoveries of target
analytes were calculated to measure accuracy.

70-130% of true
value

No exceedances noted.

No comments.

Matrix Spike (MS)
/ Duplicate (MSD)

A MS/MSD were prepared with this analytical batch. The percent recoveries of
target analytes were calculated to measure accuracy. The relative percent
difference was calculated to measure precision.

70-130% of true
value, RPD < 30%

Not applicable.

MS/MSD samples were not prepared with this batch of samples.

Surrogates
Standard Analytes

Labelled surrogate compounds were added prior to extraction. The recoveries
are calculated to measure extraction efficiency.

70-130% of true
value

No exceedances noted.

No comments.

Internal Standard
Analytes

Labelled analog compounds were added prior to analysis.

ICAL high and low
points RPD <20%,
50-150% of
average area of
the ICAL and 70-
140% of most
recent CCV

No exceedances noted.

No comments.

Initial Calibration
(ICAL)

The LC-MS/MS was calibrated with multi-level calibration curve for all
compounds using linear or quadradic curve fitting.

R2>0.99

Target and SIS
compounds +/-
30% of true value,
Low point 50-
150% of true value

No exceedances noted.

No comments.

Independent
Calibration Check
(1cQ)

The independent check was run after each initial calibration to verify the
calibration. This standard is from a different source than the ICAL.

Target and SIS
compounds +/-
30% of true value

No exceedances noted.

No comments.

Page 2 of 3
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QA/QC Summary
Batch 18-0534

Continuing
Calibration
Verification (CCV)

Continuing calibration standards were run at the beginning and end of 10
injections and at the end of the sequence to ensure that initial calibration is still
valid.

Target and SIS
compounds +/-
30% of true value
Low point 50-
150% of true value

No exceedances noted.

No comments.

Page 3 of 3




It can be donz

Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville

Project Number: 100119154-SE0375
Preparation Batch: 18-0534

Page 37 of 270

Data Set: DP-18-0246
Test Code: Master_371
QC Parameter: Exceed: Justification:
Procedural Blank 0 None
PB Meas i
urfemeint Quality 0 None
Objective
Laboratory Control Sample 0 None
Matri . . .
atrix SPlke / Matrix Spike NA NA
Duplicate Recovery
Matri . . .
atrix Splke / Mat.rl.x Spike NA NA
Duplicate Precision
Extracted Internal Standard
0 None
Analytes (Surrogates)
Instrument Calibration 0 None
Instrument Blank 0 None
Independent Calibration
0 N
Check one
Continuing Calibration
& 0 None

Verification

Internal Standard Method

Analyzed by: Schumitz, Denise
Printed: 9/4/2018

L18-0534_Master_371.xlsm
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS

MISCELLANEOUS DOCUMENTATION FORM

Project Title: CTO-SE0375: Naval Air Station Jackson Data Set Number: DP-18-0246
Project Number:  100119154-SE0375 Prep Batch Number: 18-0534
Entered By: Denise Schumitz Entered On: 08/31/2018
Test Code (Matrix Type): Master_371(L)

Samples that were manually integrated are noted on the quant reports with the comment (TRUE).
DMS 8/31/2018

JZ80 is not being used in this method for PENA, PFUnA, PFTrDA and NMeFOSAA. There is no impact on the data once this point is
removed from the calibration.
DMS 8/31/2018

Task Leader Approval:

SupervisorApproval: Digitally signed by Jonathan Thorn
PM Approval Date: 2018.08.31 14:48:37 -04'00'

Printed on 8/31/2018 Page 1 of 1
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Example Calculation for PFAS

Calculation of final concentration from area:

PA-b

Concentration = [ ] *x Cig x PIV * DF /S

Where:
PA = Area of target / area of internal standard
b =y intercept from calibration curve
CIS = concentration of internal standard (ng/L)
m = slope of calibration
DF = dilution factor
S = Sample Size
PIV = Pre-injection volume (L)

Sample ID: J7447-FS1(0)

Client Sample ID: JAX-RES-08152018-1015-34
Sample Size: 0.295

Units: L

Dilution Factor: 1.000

PIV (L): 0.001

Target Analyte: PFHXS
MRM Transition:  399.0/80.0

Data file: 18-0534.wiff
Result table: 18-0534 DW
Area: 1,594,582.61
IS Name: 13C4-PFOS
IS Area: 142,592.45
IS Amount (ng/L): 287
y-intercept: 0.0601
slope: 0.66142
[(1594582.61/142592.45) - 0.0601] . . .
Concentration = 0.66142 28770.001%1/0.295

ng/L = 16.36
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Project Client: Tetra Tech

Project Name: CTO-SE0375: Naval Air Station Jacksonville
Project No.: 100119154-SE0375

Preparation Batch: 18-0534

Data Set: DP-18-0246

17430-FS1 (JAX-RES-08142018-1130-9)
17445-FS1 (JAX-RES-08152018-0930-18)

CR676PB-FS (Procedural Blank)

PFHxA (307-24-4)
PFHpA (375-85-9) -
PFOA (335-67-1) -
PFNA (375-95-1) -
PFDA (335-76-2) -
PFUNA (2058-94-8) -
PFDOA (307-55-1) -
PFTrDA (72629-94-8) -
PFTeDA (376-06-7) -
NMeFOSAA (2355-31-9) -
NEtFOSAA (2991-50-6) -

— |~ [~ |J7447-FS1 (JAX-RES-08152018-1015-34)
— |~ [~ |J7449-FS1 (JAX-RES-08152018-1045-33)

— |~ [— |J7451-FS1 (JAX-RES-08152018-1130-15)

— ||| || |= | |— |~ [~ [~ |~ |— |CR677LCS-FS (Laboratory Control Sample)

PFBS (375-73-5) - - - L L L
PFHXS (355-46-4) - - - L/Br L/Br L/Br
PFOS (1763-23-1) - - - L/Br L/Br L/Br

"L" :Linear

"Br": branched

"L/Br": Linear/Branched
"-": Not detected

Analyzed by: Schumitz, Denise
Linear/Branched Isomer Checklist Printed: 9/4/2018 L18-0534_Master_371.xIsm
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Project Client: Tetra Tech
Project Name: CTO-SE0375: Naval Air Station Jacksonville
Project No.: 100119154-SE0375

Sample Name Sample ID Analysis Date Analyte Area RPD (L3/L9)

1280 L3 8/29/18 17:30 13C4-PFOS 165,152.53 -

1281 L4 8/29/18 17:39 13C4-PFOS 164,086.22 -

1282 L5 8/29/18 17:48 13C4-PFOS 156,484.80 -

1283 L6 8/29/18 17:57 13C4-PFOS 140,809.20 -

1284 L7 8/29/18 18:06 13C4-PFOS 156,293.84 -

185 L8 8/29/18 18:15 13C4-PFOS 141,374.13 -

1286 L9 8/29/18 18:24 13C4-PFOS 141,700.03 15.3 PASS

Average Lower Upper

152,271.54 76,135.77  228,407.31

Sample Name Sample ID Analysis Date Analyte Area Lower Upper Qualifier | CCV Lower | CCV Upper | Qualifier
1280 L3 8/29/18 17:30 13C4-PFOS 165,152.53 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1281 L4 8/29/18 17:39 13C4-PFOS 164,086.22 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1282 L5 8/29/18 17:48 13C4-PFOS 156,484.80 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1283 L6 8/29/18 17:57 13C4-PFOS 140,809.20 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1284 L7 8/29/18 18:06 13C4-PFOS 156,293.84 76,135.77 | 228,407.31 109,539.36 | 219,078.72
185 L8 8/29/18 18:15 13C4-PFOS 141,374.13 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1286 L9 8/29/18 18:24 13C4-PFOS 141,700.03 76,135.77 | 228,407.31 109,539.36 | 219,078.72
KAO8 IB Instrument Blank 8/29/18 18:33 13C4-PFOS 149,777.87 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1277 1CC ICC 8/29/18 18:42 13C4-PFOS 147,206.20 76,135.77 | 228,407.31 109,539.36 | 219,078.72
CR676PB-FS(0) Procedural Blank 8/29/18 18:59 13C4-PFOS 153,081.77 76,135.77 | 228,407.31 109,539.36 | 219,078.72
CR677LCS-FS(0) Laboratory Control Sample 8/29/18 19:08 13C4-PFOS 140,968.78 76,135.77 | 228,407.31 109,539.36 | 219,078.72
J7430-FS1(0) JAX-RES-08142018-1130-9 8/29/18 19:17 13C4-PFOS 145,522.53 76,135.77 | 228,407.31 109,539.36 | 219,078.72
17445-FS1(0) JAX-RES-08152018-0930-18 | 8/29/18 19:26 13C4-PFOS 147,873.11 76,135.77 | 228,407.31 109,539.36 | 219,078.72
17447-F51(0) JAX-RES-08152018-1015-34 [ 8/29/18 19:35 13C4-PFOS 142,592.45 76,135.77 | 228,407.31 109,539.36 | 219,078.72
17449-FS1(0) JAX-RES-08152018-1045-33 | 8/29/18 19:44 13C4-PFOS 147,800.48 76,135.77 | 228,407.31 109,539.36 | 219,078.72
J7451-F51(0) JAX-RES-08152018-1130-15 [ 8/29/18 19:53 13C4-PFOS 134,621.86 76,135.77 | 228,407.31 109,539.36 | 219,078.72
1282 CCV ccv 8/29/18 20:02 13C4-PFOS 166,467.60 76,135.77 | 228,407.31 109,539.36 | 219,078.72

IS Area Report L18-0534_Master_371IS_Area.xlsm
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Project Client: Tetra Tech
Project Name: CTO-SE0375: Naval Air Station Jacksonville
Project No.: 100119154-SE0375

Sample Name Sample ID Analysis Date Analyte Area RPD (L3/L9)

1280 L3 8/29/18 17:30 13C2-PFOA 35,560.82 -

1281 L4 8/29/18 17:39 13C2-PFOA 35,503.68 -

1282 L5 8/29/18 17:48 13C2-PFOA 33,721.12 -

1283 L6 8/29/18 17:57 13C2-PFOA 30,532.56 -

1284 L7 8/29/18 18:06 13C2-PFOA 35,644.41 -

185 L8 8/29/18 18:15 13C2-PFOA 32,263.14 -

1286 L9 8/29/18 18:24 13C2-PFOA 35,054.19 1.4 PASS

Average Lower Upper

34,039.99 17,020.00  51,059.99

Sample Name Sample ID Analysis Date Analyte Area Lower Upper Qualifier | CCV Lower | CCV Upper | Qualifier
1280 L3 8/29/18 17:30 13C2-PFOA 35,560.82 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1281 L4 8/29/18 17:39 13C2-PFOA 35,503.68 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1282 L5 8/29/18 17:48 13C2-PFOA 33,721.12 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1283 L6 8/29/18 17:57 13C2-PFOA 30,532.56 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1284 L7 8/29/18 18:06 13C2-PFOA 35,644.41 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1285 L8 8/29/18 18:15 13C2-PFOA 32,263.14 17,020.00 [ 51,059.99 23,604.78 | 47,209.57
1786 L9 8/29/18 18:24 13C2-PFOA 35,054.19 17,020.00 [ 51,059.99 23,604.78 | 47,209.57
KAO8 IB Instrument Blank 8/29/18 18:33 13C2-PFOA 33,182.00 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1277 1CC ICC 8/29/18 18:42 13C2-PFOA 32,319.84 17,020.00 | 51,059.99 23,604.78 | 47,209.57
CR676PB-FS(0) Procedural Blank 8/29/18 18:59 13C2-PFOA 35,898.34 17,020.00 | 51,059.99 23,604.78 | 47,209.57
CR677LCS-FS(0) Laboratory Control Sample 8/29/18 19:08 13C2-PFOA 32,649.95 17,020.00 | 51,059.99 23,604.78 | 47,209.57
J7430-FS1(0) JAX-RES-08142018-1130-9 8/29/18 19:17 13C2-PFOA 33,809.31 17,020.00 | 51,059.99 23,604.78 | 47,209.57
17445-FS1(0) JAX-RES-08152018-0930-18 | 8/29/18 19:26 13C2-PFOA 36,871.98 17,020.00 | 51,059.99 23,604.78 | 47,209.57
17447-F51(0) JAX-RES-08152018-1015-34 [ 8/29/18 19:35 13C2-PFOA 37,089.42 17,020.00 | 51,059.99 23,604.78 | 47,209.57
17449-FS1(0) JAX-RES-08152018-1045-33 | 8/29/18 19:44 13C2-PFOA 34,250.84 17,020.00 | 51,059.99 23,604.78 | 47,209.57
J7451-F51(0) JAX-RES-08152018-1130-15 [ 8/29/18 19:53 13C2-PFOA 36,102.10 17,020.00 | 51,059.99 23,604.78 | 47,209.57
1282 CCV ccv 8/29/18 20:02 13C2-PFOA 36,442.68 17,020.00 | 51,059.99 23,604.78 | 47,209.57

IS Area Report L18-0534_Master_371IS_Area.xlsm
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Project Client: Tetra Tech
Project Name: CTO-SE0375: Naval Air Station Jacksonville
Project No.: 100119154-SE0375

Sample Name Sample ID Analysis Date Analyte Area RPD (L3/L9)

17280 L3 8/29/18 17:30 | d3-MeFOSAA 26,588.90 -

JZ81 L4 8/29/18 17:39 | d3-MeFOSAA 26,826.23 -

1782 L5 8/29/18 17:48 | d3-MeFOSAA 25,557.87 -

1783 L6 8/29/18 17:57 | d3-MeFOSAA 23,430.15 -

1784 L7 8/29/18 18:06 | d3-MeFOSAA 25,735.83 -

1785 L8 8/29/18 18:15 | d3-MeFOSAA 23,055.59 -

17286 L9 8/29/18 18:24 | d3-MeFOSAA 24,614.26 7.7 PASS

Average Lower Upper

25,115.55 12,557.78  37,673.33

Sample Name Sample ID Analysis Date Analyte Area Lower Upper Qualifier | CCV Lower | CCV Upper | Qualifier
1280 L3 8/29/18 17:30 | d3-MeFOSAA 26,588.90 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1281 L4 8/29/1817:39 | d3-MeFOSAA 26,826.23 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1282 L5 8/29/18 17:48 | d3-MeFOSAA 25,557.87 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1283 L6 8/29/18 17:57 | d3-MeFOSAA 23,430.15 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1284 L7 8/29/18 18:06 | d3-MeFOSAA 25,735.83 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1285 L8 8/29/18 18:15 | d3-MeFOSAA 23,055.59 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1286 L9 8/29/18 18:24 | d3-MeFOSAA 24,614.26 12,557.78 | 37,673.33 17,890.51 | 35,781.02
KAO08 IB Instrument Blank 8/29/18 18:33 | d3-MeFOSAA 24,806.99 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1277 1CC ICC 8/29/18 18:42 | d3-MeFOSAA 24,529.83 12,557.78 | 37,673.33 17,890.51 | 35,781.02
CR676PB-FS(0) Procedural Blank 8/29/18 18:59 | d3-MeFOSAA 28,053.31 12,557.78 | 37,673.33 17,890.51 | 35,781.02
CR677LCS-FS(0) Laboratory Control Sample 8/29/18 19:08 | d3-MeFOSAA 24,093.56 12,557.78 | 37,673.33 17,890.51 | 35,781.02
17430-FS1(0) JAX-RES-08142018-1130-9 8/29/1819:17 | d3-MeFOSAA 24,626.44 12,557.78 | 37,673.33 17,890.51 | 35,781.02
J7445-F51(0) JAX-RES-08152018-0930-18 | 8/29/1819:26 | d3-MeFOSAA 24,288.32 12,557.78 | 37,673.33 17,890.51 | 35,781.02
17447-F51(0) JAX-RES-08152018-1015-34 [ 8/29/1819:35 | d3-MeFOSAA 23,208.72 12,557.78 | 37,673.33 17,890.51 | 35,781.02
17449-F51(0) JAX-RES-08152018-1045-33 | 8/29/18 19:44 | d3-MeFOSAA 25,696.63 12,557.78 | 37,673.33 17,890.51 | 35,781.02
J7451-FS1(0) JAX-RES-08152018-1130-15 [ 8/29/1819:53 | d3-MeFOSAA 25,088.01 12,557.78 | 37,673.33 17,890.51 | 35,781.02
1282 ccv ccv 8/29/18 20:02 | d3-MeFOSAA 28,746.48 12,557.78 | 37,673.33 17,890.51 | 35,781.02

IS Area Report L18-0534_Master_371IS_Area.xlsm
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Created with Analyst Reporter
Printed: 31/08/2018 1:57:49 PM

Sample Name JZ84 Injection Vial 8
Sample ID L7 Injection Volume 10.00
Sample Type Standard Instrument Name QTRAP 5500
Acquisition Date 8/29/2018 6:06:15 PM Data File 18-0534.wiff
Acquisition Method | 5-0371.dam Result Table 18-0534_DW
Sample Comment
Results Summary
Analyte MRM Transition RT Asymmetry Factor Passing Range
PFBS_1 298.9/80.0 1.51 1.38 0.8-1.5
PFHxA 1 313.0/269.0 1.82 1.10 0.8-1.5

Form NAL-070 | Rev 1 | 5/7/2018 | Page 1 of 1



Mass Spectral Acquisition Rate

Page 45 of 270

Created with Analyst Reporter

Report Printed: 31/08/2018 1:58:42 PM

Sample Name JZ84 Injection Vial 8
Sample ID L7 Injection Volume 10.00
Sample Type Standard Instrument Name QTRAP 5500
Acquisition Date 8/29/2018 6:06:15 PM Data File 18-0534.wiff
Acquisition Method | 5-0371.dam Result Table 18-0534_DW
Sample Comment

Results Summary

Analyte MRM Transition RT Acqusigi?icc::IaRate Passing Range

PFBS_1 298.9/80.0 1.51 59 >10

PFBS_2 298.9/99.0 1.51 43 >10

PFHXxA 1 313.0/269.0 1.82 25 >10

PFHxA 2 313.0/119.0 1.82 21 >10

PFHpA 1 363.0/319.0 2.22 25 >10

PFHpA 2 363.0/169.0 2.22 29 >10

PFHxS_1 399.0/80.0 2.24 34 >10

PFHxS_2 399.0/99.0 2.24 27 >10

PFOA_1 413.0/369.0 2.62 27 >10

PFOA 2 413.0/169.0 2.62 24 >10

PFNA 1 463.0/419.0 3.01 26 >10

PFNA 2 463.0/219.0 3.01 26 >10

PFOS_1 499.0/80.0 3.01 37 >10

PFOS_2 499.0/99.0 3.01 35 >10

PFDA 1 513.0/469.0 3.36 24 >10

PFDA 2 513.0/219.0 3.36 30 >10

PFUNA_1 563.0/519.0 3.69 23 >10

PFUnA_2 563.0/269.0 3.69 32 >10

PFDoA 1 613.0/569.0 3.96 26 >10

PFDoA 2 613.0/319.0 3.96 27 >10

PFTrDA 1 663.0/619.0 4.21 33 >10

PFTrDA 2 663.0/169.0 4.20 36 >10

PFTeDA_1 713.0/669.0 4.42 49 >10

PFTeDA 2 713.0/169.0 4.41 42 >10

NMeFOSAA 1 570.0/419.0 3.51 40 >10

NMeFOSAA_2 570.0/512.0 3.51 33 >10

NEtFOSAA_1 584.0/419.0 3.67 39 >10

NEtFOSAA 2 584.0/483.0 3.67 42 >10

13C2-PFHxA 315.0/270.0 1.81 28 >10

13C2-PFDA 515.0/470.0 3.35 29 >10

d5-EtFOSAA 589.0/419.0 3.66 19 >10

Form NAL-083 | Rev 1 | 5/8/2018 | Page 1 of 1



Precision and Bias at the LOQ for PFAS in Drinking Water

Analyte CAS No. Average (ng/L) | STDEV | 2 Sigma n
PFHxA 307-24-4 10.41 1.25 2.50 19
PFHpA 375-85-9 10.59 1.42 2.84 19
PFOA 335-67-1 10.45 1.47 2.94 19
PENA 375-95-1 10.49 1.28 2.56 19
PFDA 335-76-2 10.39 1.57 3.14 19
PFUNA 2058-94-8 10.05 1.71 3.42 19
PFDoA 307-55-1 9.99 1.63 3.26 19
PFTrDA 72629-94-8 10.09 1.79 3.58 19
PFTeDA 376-06-7 11.27 2.41 4.82 19
NMeFOSAA | 2355-31-9 10.60 1.12 2.24 19
NEtFOSAA 2991-50-6 10.17 1.29 2.58 19
PFBS 375-73-5 8.64 1.26 2.52 19
PFHxS 355-46-4 9.73 1.49 2.98 19
PFOS 1763-23-1 9.32 1.52 3.04 19
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BATTELLE DETECTION LIMITS

FOR PFAS IN DRINKING WATER

Battelle SOP 5-371 (EPA Method 537 Version 1.1)

MDL (ng/L) LOD(ng/L) LOQ (ng/L) MRL (ng/L)

PFHxA 307-24-4 0.22 0.5 255 255
PFHpA 375-85-9 0.34 1.0 2.5 2.5
PFOA 335-67-1 0.38 1.0 2.5 2.5
PFNA 375-95-1 0.37 1.0 2.5 2.5
PFDA 335-76-2 0.39 1.0 2.5 2.5
PFUNA 2058-94-8 0.38 1.0 2.5 2.5
PFDoA 307-55-1 0.42 1.0 2.5 2.5
PFTrDA 72629-94-8 0.42 1.0 2.5 2.5
PFTeDA 376-06-7 0.73 1.5 2.5 2.5
NMeFOSAA 2355-31-9 0.42 1.0 2.5 2.5
NEtFOSAA 2991-50-6 0.44 1.0 2.5 2.5
PFBS 375-73-5 0.21 0.5 2.5 2.5
PFHxS 3871-99-6 0.34 1.0 2.5 2.5
PFOS 1763-23-1 0.30 1.0 2.5 2.5

Analytes on NELAP and ELAP QSM 5.1 Scope of accreditation

800.201.2011 | solutions@battelle.org | www.battelle.org MmE

Battelle and its logos are registered trademarks of Battelle Memorial Institute. © Battelle Memorial Institute 2018. All Rights Reserved. It can be done
ID 626 04/18



Analytical Transitions for PFAS in drinking water

SOP 5-371 (EPA 537 Version 1.1)

_- Primary
Type Transition
PFHXA 307-24-4 Target | 313.0/269.0 | 313.0/119.0
PFHpA 375-85-9 Target | 363.0/319.0 | 363.0/169.0
PFOA 335-67-1 Target | 413.0/369.0 | 413.0/169.0
PFNA 375-95-1 Target | 463.0/419.0 | 463.0/219.0
PFDA 335-76-2 Target | 513.0/469.0 | 513.0/219.0
PFUNA 2058-94-8 | Target | 563.0/519.0 | 563.0/269.0
PFDoA 307-55-1 Target | §13.0/569.0 | 613.0/319.0
PFTrDA 72629-94-8 | Target | 63.0/619.0 | 663.0/169.0
PFTeDA 376-06-7 Target | 713.0/669.0 | 713.0/169.0
NMeFOSAA | 2355-31-9 | Target | 570.0/419.0 | 570.0/512.0
NEtFOSAA 2991-50-6 Target | 584.0/419.0 | 584.0/483.0
PFBS 375-73-5 Target | 299.0/80.0 | 299.0/99.0
PFHXS 355-46-4 Target | 399.0/80.0 | 399.0/99.0
PFOS 1763-23-1 | Target | 499.0/80.0 | 499.0/99.0
13C2-PFHXA | NA SIS | 315.0/270.0 NA
13C2-PFDA | NA SIS | 515.0/470.0 NA
d5-EtFOSAA | NA SIS | 589.0/419.0 NA
13C,-PFOA NA IS | 415.0/270.0 NA
15C,-PFOS NA IS 503.0 / 80.0 NA
d3-MeFOSAA | NA IS 573.0/419.0 NA
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Drinking Water Calibration to Sample Equivalents

Sample Size| Sample Equivalent
ICAL (ng/L) PIV (mL) DF (L) (ng/L)*
25 1 1 0.250 0.1
50 1 1 0.250 0.2
100 1 1 0.250 0.4
250 1 1 0.250 1.0
500 1 1 0.250 2.0
1,000 1 1 0.250 4.0
2,500 1 1 0.250 10.0
5,000 1 1 0.250 20.0
10,000 1 1 0.250 40.0

! base level dilution as part of the extraction procedure

> - calculated equivalent of a sample based on the ICAL concentration
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Zef Scientific Inc.

12707 High Bluff Dr.
Suite 200

San Diego, CA

USA 92130

1975 Hymus Blvd.
Suite 230

Dorval, QC
Canada H9P 1J8

Phone: 1.866.854.7988

Page 50 of 270

QTRAP 5500

LC/MS/MS Detector System

Appendix ZEFPM003-2L

QTRAP 5500
Preventive Maintenance Checklist

Preventive Maintenance Date: 22-Feb-2017
Request ID: 3683
Company Name: Battelle Memorial Institute
Instrument ID: X60666
Instrument Model: QTRAP 5500
Instrument Serial Number: AU23051004

PASS [ ] FAIL

Any failure will lead to an automatic Service Call being open to investigate fault.

Preventive Maintenance is performed twice every year unless specified in the Service Contract.
It is designed to help maintain optimum system performance and to help diagnose any system

deficiencies.

Engineer is required the assigned Request ID for this PM otherwise making this job invalid.

Comments:
Performed By: Kaustubh Dhayagude Date: 22-Feb-2017
Approved By Date:

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted

without prior authorization.
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Zef Scientific Inc.
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QTRAP 5500

LC/MS/MS Detector System

Appendix ZEFPM003-2L

PRE PM PPG PERFORMANCE EVALUATION:

Consult Customer concerning the unit overall performance.

Check Logbook for Services recently performed.
Check Vacuum Pressure:

CAD Settings

Vacuum Reading
(x10® Torr)

Acceptance Criteria

CAD 0 0.5 0.4 to 1.1 x10° Torr
CAD Low 1.9 Read Only
CAD Medium 2.4 Read Only
CAD High 3.4 Read Only
CAD 12 3.4 2.4t04.5 x10” Torr

Check for Front end contamination symptoms. Run Q1 POS PPG using PPG 2e-7for a few
minutes and check for any TIC signal degradation or huge sensitivity drop where the

sensitivity result can’t pass specification

No degradation or Sensitivity drop

Check for Q3 contamination symptoms. Run Q3 POS PPG using PPG 2e-7for a few minutes
and check for any TIC signal degradation or huge sensitivity drop where the sensitivity result
can’t pass specification

No degradation or Sensitivity drop

Pre PM PPG Test: Perform each of the following tests. Optimize ion source position only. The
specifications listed for these Pre PM tests are guidelines only, not required to be met.

Perform Q1 POS using POS PPG 2e-7M. Scan Rate 10 Da/s. Record 10 mca.

Q1 Intensity Q1 Width .

Mass Value Spec Value Width Specs
Q1175.133 | 1.64e6 | Read Only | 0.8095 Read Only
Q1 500.380 2.40e7 | ReadOnly | 0.8592 Read Only
Q1906.673 | 2.86e7 | ReadOnly [ 0.9633 Read Only

Perform Q3 POS using POS PPG 2e-7M. Scan Rate 10 Da/s. Record 10 mca.

Q3 Intensity

Q3 Width

LEED Value Spec Value BellEHD SfEEs
Q3 175.133 1.26e6 | Read Only [ 0.6252 Read Only
Q3 500.380 2.19e7 | ReadOnly [ 0.7275 Read Only
Q3 906.673 3.02e7 | ReadOnly | 0.7662 Read Only

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted

without prior authorization.

20f7




Page 52 of 270
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QTRAP 5500

LC/MS/MS Detector System
Appendix ZEFPMO003-2L

1975 Hymus Blvd.
Suite 230

Dorval, QC
Canada H9P 1J8

Phone: 1.866.854.7988

Perform MSMS POS in Product lon scan with 609.3 parent and record daughter 195.1 using Reserpine
0.167 pmol/ul at the scan rate of 10 Da/s for 10 MCA. Calculate transmission efficiency comparing Q1POS

609 intensity. Transmission Efficiency: :__19.51%  (Read Only)
Mass MSMSHntansity MSMS Width Value Width Specs
Value Spec
Q1 609.3 7.43 e7 Read Only 0.9981 Read Only
MS/MS 195.1 1.45¢e7 Read Only 0.6582 Read Only
Perform Q1 NEG using NEG PPG 3e-5M. Scan Rate 10 Da/s. Record 10 mca.
Q1 Intensity Q1 Width ’
Mass Value Spec Value Width Specs
Q1 933.636 1.43 e7 | Read Only 0.7330 Read Only
Perform Q3 NEG using NEG PPG 3e-5M. Scan Rate 10 Da/s. Record 10 mca.
Q3 Intensity Q3 Width .
EED Value Spec Value oellEln EpEEs
Q3 933.636 2.22e7 | ReadOnly | 0.8138 Read Only
Perform Product lon scan using NEG PPG 3e-5M. Record10mca.
MSMS Intensity MSMS .
Mass Scan Rate MCA Value Spec Width Value Width Specs
MSMS 45 10 10 3.35e6 | Read Only 0.6495 Read Only

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted
without prior authorization.
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SR QTRAP 5500

1975 Hymus Blvd. LC/MS/MS Detector System
E‘L‘ﬁiﬁfgc Appendix ZEFPMO003-2L

Canada H9P 1J8

Phone: 1.866.854.7988

PREVENTIVE MAINTENANCE CHECKLIST:

Check Cooling Fans for Turbo Pumps while MS is ON.
Check QJet and QPS tuning voltage for reference.

[ ] Record AC input Voltage while MS is OFF: (200-240VAC).

If Out-of-Range, notify customer.

Clean Interface
Curtain Plate
Orifice Plate
QJet
QO Rods.

Replace Roughing Pump Oil.

Inspect Oil Exhaust Filter, if Applicable.

Clean and inspect built-in divert valve if used.

Check Multiplier Voltage, optimize if necessary.

Replace four Air Filters at the bottom of the mass spectrometer.

[v]IPump down overnight if possible.
[v]Perform Maintenance on Turbo V source.
[vIReplace Electrode, if necessary.

[v]Check Turbo heaters resistances.
[vICheck if Temperature is reached at 500C with TIS Probe installed.

[|Check if Temperature is reached at 500C with APCI Probe installed.

[ IN/A
LIN/A

LIN/A

LIN/A

N/A

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted

without prior authorization.
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POST PM PPG PERFORMANCE TESTS:

Set-up Sample for Infusion.
Check spray and adjust sprayer’s position of the TIS source.
Check Vacuum Pressure:

CAD Settings Vacuum Reading Acceptance Criteria
(x10® Torr)
CAD 0 0.8 0.4 to 1.1 x10° Torr
CAD Low 2.1 Read Only
CAD Medium 2.6 Read Only
CAD High 3.7 Read Only
CAD 12 3.7 2.4 t0 4.5 x10™ Torr
Perform Q1 POS using POS PPG 2e-7M. Mass calibrate to less than 0.1 amu.
1 Intensit 1 Width .
EED Valtc}e | SK;)ec QVaIu:t LT STEEES
Scan Rate 10 Da/s Record 10 mca
Q1175.133 | 5.94 e6 21.2°6 0.6933 0.6t00.8
Q1500.380 | 2.25¢e7 29.0°6 0.7444 0.6t00.8
Q1906.673 | 2.74e7 21.4°7 0.7347 0.6t00.8
Scan Rate 1000 Da/s Record 50 mca
Q1906673 | 1.33e8 | =26.87 | 0.7656 | 0.6t00.8

Perform Q3 POS using POS PPG 2e-7M. Mass calibrate to less than 0.1 amu.

Q3 Intensity Q3 Width ’
Mass Value | Spec Value Width Specs
Scan Rate 10 Da/s Record 10 mca
Q3 175.133 4.54 eb6 21.2°6 0.6390 0.61t00.8
Q3500.380 | 2.13e7 29.0°6 0.7008 0.6100.8
Q3906.673 | 3.04 e7 21.4°7 0.7683 0.61t00.8
Scan Rate 1000 Da/s Record 50 mca
Q3906673 | 151e8 | =26.87 | 0.7118 | 0.6t00.8

Perform “Product of 609.3” POS and record product ion 195.1 using Reserpine 0.167pmol/uL.
Record 10 mca. Calculate Transmission efficiency comparing Q1POS 609 intensity.
Transmission Efficiency:  16.93% (210.0%)

MSMS Intensity Width .
Mass Value Spec Value Width Specs
Q1 609.3 5.74 e7 N/A 0.7667 Read Only
MS/MS 195.1 | 9.72 e6 N/A 0.6751 Read Only

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted
without prior authorization.
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QTRAP 5500

LC/MS/MS Detector System
Appendix ZEFPMO003-2L

Perform Q1 NEG using NEG PPG 3e-5M. Mass calibrate to less than 0.1 amu.

Mass Scan Rate Mca GiIRiEnsiy 2] Celial] Width Specs
Value Spec Value
Q1 933.636 10 10 1.31e7 >1.0°7 0.6895 0.6t00.8
Q1 933.636 1000 50 6.32 e7 =4.0°7 0.6740 0.6t00.8

Perform Q3 NEG using NEG PPG 3e-5M. Mass calibrate to less than 0.1 amu.

Q3 Intensity Q3 Width .
Mass Scan Rate Mca Value Spec Value Width Specs
Q3 933.636 10 10 1.70 e7 >8.0°6 0.7665 0.61t00.8
Q3 933.636 1000 50 7.41¢€7 >4.0°7 0.7292 0.61t00.8
Perform Product lon scan using NEG PPG 3e-5M.
Mass Scan Rate Mca MoMSlitens by LA UG Width Specs
Value Spec Value
MSMS 45 10 10 3.33 e6 | Read Only 0.6387 Read Only

Perform ER POS 118.087 and 922.01 using ESI Tuning Mix 1:100 in ES Tuning Dilution Solvent.
Apply suggested Scan Rate and Record number of MCA. Mass calibrate to less than 0.1 amu.

Fill Time ER Intensity ER Width .
LEED (ms) Value | Spec Value WL SR

ScanRate : 1000 Da/s ; 50 Mca

ER 118.087 0.05 8.08 eb 27.2°% 0.1302 <0.35

ER 922.010 0.05 3.89 e7 >2.8°6 0.2603 <0.35
ScanRate : 10000 Da/s ; 50 Mca

ER 118.087 0.05 2.55 e7 22.4°7 0.3740 <0.65

ER 922.010 0.05 2.37 e8 26.8 °7 0.5407 <0.65

Perform ER NEG 431.982 and 601.978 using ESI Tuning Mix 1:100 in ES Tuning Dilution Solvent. Apply
suggested Scan Rate and Record number of MCA. Mass calibrate to less than 0.1 amu.

Fill Time ER Intensity ER Width .
LEED (ms) Value | Spec Value e e

ScanRate : 1000 Da/s ; 50 Mca

ER 431.982 0.05 1.05 e8 >4.4°7 0.1840 <0.35

ER 601.978 0.05 7.74 e7 25.6 7 0.1849 <0.35
ScanRate : 10000 Da/s ; 50 Mca

ER 431.982 0.05 3.43 e8 21.2°8 0.4382 <0.65

ER 601.978 0.05 2.55 e8 21.6 °8 0.6205 <0.65

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted
without prior authorization.
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Zef Scientific Inc.

12707 High Bluff Dr.

Suite 200

San Diego, CA

QTRAP 5500
1975 Hymus Blvd. LC/MS/MS Detector System
E‘L‘ﬁiﬁfgc Appendix ZEFPMO003-2L

Canada H9P 1J8

Phone: 1.866.854.7988

Perform EPI POS 397.2 using Reserpine 0.167pmol/uL. Record 20 mca.

Mass Scan Rate Q0 Trapping OFF Q0 Trapping ON
(Dals) Intensity Spec Intensity Spec
EPI 397.2 10000 >3.5eb6 =2.0°6 >4.0e7 >6.4 °6

Perform MS3 POS full scan Fragmentation ON & OFF using Reserpine 0.167pmol/uL. Record 20 mca.

Mass Scan Rate Fragamentation OFF Fragmentation ON
(Dals) Intensity Spec Intensity Spec
MS3 397.2 1000 3.2e7 Contains only 397.2 N/A N/A
[ ]2360R[v] 365 1000 1.19 €8 Fragment Intensity >4.4e6 21.6x 10°6
REVIEW:

Attach all spectrums printouts to this procedure.

If any parameter setting access modes were changed during the PM, ensure they are returned
to their normal access mode and that their offsets are adjusted to match optimized values
from the post-PM acquisition files.

[_] Empty tuning cache folder, if necessary. N/A

Update Service Work Order status

Fill and replace PM Label.

END OF PREVENTIVE MAINTENANCE CHECKLIST

Document history:

06 OCT 2016: Appendix ZEFPMO0O03-2L: Removed requirements to fit Manufacturer’s
testing criteria.

© This document is the property of Zef Scientific and intended for Zef Scientific Inc trained engineers use only. No copying, all or partial, is permitted
without prior authorization.
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Standards, Intermediate Solutions, and Purchased Solutions used in this SDG Page 57 of 270

Battelle Battelle Reagent ID
Standard ID Description Intermediate Solutions (purchased solutions)
1287 PFAS - 537.1 Internal Standard Solution V35 - 180425-01
JZ90 PFAS - 537.1 Surrogate Solution V37 - 180425-02
KAO8 PFAS - 537.1 Instrument Blank Jvel JV35 180425-01
KA08 PFAS - 537.1 Instrument Blank V62 W37 180425-02
1228 PFAS - 537.1 Second Source LCS/MS Solution - - 180705-01
1277 PFAS - 537.11CC 1228 - 180705-01
1277 PFAS - 537.1ICC 1274 V35 180425-01
1277 PFAS - 537.1ICC 1Z75 W37 180425-02
1280 PFAS - 537.1 ICAL L3 a3 - 180425-03
1280 PFAS -537.1ICAL L3 1274 V35 180425-01
JZ80 PFAS - 537.1 ICAL L3 1275 V37 180425-02
1Z81 PFAS - 537.1 ICAL L4 a3 - 180425-03
1Z281 PFAS - 537.1 ICAL L4 1274 V35 180425-01
1Z81 PFAS -537.1ICAL L4 1275 V37 180425-02
1282 PFAS - 537.1 ICAL L5 a3 - 180425-03
1282 PFAS - 537.1 ICAL L5 1274 V35 180425-01
1282 PFAS - 537.1 ICAL L5 1275 37 180425-02
1283 PFAS - 537.1 ICAL L6 1276 - 180425-03
1Z83 PFAS - 537.1 ICAL L6 1274 V35 180425-01
1283 PFAS - 537.1 ICAL L6 1Z75 V37 180425-02
1284 PFAS - 537.1 ICAL L7 1276 - 180425-03
1284 PFAS - 537.1 ICAL L7 1274 V35 180425-01
1284 PFAS - 537.1 ICAL L7 1Z75 W37 180425-02
1285 PFAS - 537.1 ICAL L8 1276 - 180425-03
1285 PFAS - 537.1 ICAL L8 1274 V35 180425-01
1285 PFAS - 537.1 ICAL L8 1275 w37 180425-02
1286 PFAS - 537.1 ICAL LS 1276 - 180425-03
1286 PFAS - 537.1 ICAL L9 1274 V35 180425-01
1286 PFAS - 537.1 ICAL L9 1275 37 180425-02
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: Jz87
Description: PFAS - 537.1 Internal Standard Solution
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv35 PFAS - 537.1 Internal Standard Stock Solution ~0 05/02/19 | --- 500 uL 1 25 ~0.0000
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:21:00 PM

Printed on 8/22/2018 Page 1 of 1
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Approved:

Standard Laboratory ID Number: Jz87
Description: PFAS - 537.1 Internal Standard Solution
Stock Id:  JV35
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 500 0.10 1 25 0.00200
13C4-PFOS 500 0.29 1 25 0.00574
Final Concentrations:
Analyte: Conc (ug/mL):
13C2-PFOA .00200
13C4-PFOS .00574
d3-MeFOSAA .00800
Syringes/Pipettes:
Stock ID: Type: Battelle ID:
JVv35 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No:

LC Laboratory: Refrigerator - R0107

Comment:

96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:21:00 PM

Printed on 8/22/2018 Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ90
Description: PFAS - 537.1 Surrogate Solution
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv37 PFAS - 537.1 Surrogate Standard Stock Solution ~0 05/02/19 | --- 500 uL 1 25 ~0.0000
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/21/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Lizotte Jr, Robert Date: 8/22/2018 9:12:00 AM

Printed on 8/22/2018 Page 1 of 1
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Standard Solution Concentrations Approved:

Standard Laboratory ID Number: JZ90
Description: PFAS - 537.1 Surrogate Solution

Stock Id:  JV37

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFDA 500 0.10 1 25 0.00200

13C2-PFHxA 500 0.10 1 25 0.00200

d5-EtFOSAA 500 0.40 1 25 0.00800

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00200
13C2-PFHxXA .00200
d5-EtFOSAA .00800

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
Jv37 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/21/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Lizotte Jr, Robert Date: 8/22/2018 9:12:00 AM

Printed on 8/22/2018 Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: KAO08
Description: PFAS - 537.1 Instrument Blank
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/22/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: 96/4 Methanol/Milli-q water

Approved By: _Schumitz, Denise Date: 8/23/2018 10:39:00 AM

Printed on 8/23/2018 Page 1 of 1
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Standard Solution Concentrations Approved:

Standard Laboratory ID Number: KAO08
Description: PFAS - 537.1 Instrument Blank

Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 50 0.02 1 10 0.00010
13C4-PFOS 50 0.06 1 10 0.00029
d3-MeFOSAA 50 0.08 1 10 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 50 0.02 1 10 0.00010
13C2-PFHxA 50 0.02 1 10 0.00010
d5-EtFOSAA 50 0.08 1 10 0.00040

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxXA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ74 Pipette B814659662
JZ75 Pipette B814659662
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/22/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: [gg/4 Methanol/Milli-q water

Approved By: _Schumitz, Denise Date: 8/23/2018 10:39:00 AM

Printed on 8/23/2018 Page 1 of 1
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Standard Solution Prep Form 11 ARt
Standard Laboratory ID Number: JZ28
Description: PFAS - 537.1 Second Source LCS/MS Solution
Assigned Lab ID  Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken ~ Fact. (mL) (ug/mL)
180705-01 EPA-537PDS-L Neat |~2.00000 03/05/23 | --- - 500 uL 1 20 ~0.0500
n
Solution Prepared By: Schultz, Stephanie Date Prepared: 7/25/2018 Expiration Date: 7/25/2019
Solution Volume 40 mLX 1 Vials Refrigerator/Freezer No:  LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: 96/4 Methanol/Milli-q water

Approved By: Schumitz, Denise Date: 7/31/2018 11:39:00 AM

Printed on 8/21/2018 Page 1 of 1
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BATTELLE

It can be done
Standard Solution Concentrations Approved:

Standard Laboratory ID Number: JZ28
Description: PFAS - 537.1 Second Source LCS/MS Solution

Stock Id: 180705-01

Chemical Name Stock Amount Initial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 500 2.00 1 100.00C 1 20 0.05000
N-methylperfluoro-1-octanesulfonamidoacetic acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-1-butanesulfonate 500 1.77 1 100.00C 1 20 0.04425
Perfluoro-1-hexanesulfonate 500 1.89 1 100.00C 1 20 0.04725
Perfluoro-1-octanesulfonate 500 1.91 1 100.00C 1 20 0.04775
Perfluoro-n-decanoic Acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-dodecanoic acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-heptanoic Acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-hexanoic acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-octanoic Acid 500 2.00 1 100.00C 1 20 0.05000
Perfluorononanoic Acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-tetradecanoic acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-tridecanoic acid 500 2.00 1 100.00C 1 20 0.05000
Perfluoro-n-undecanoic acid 500 2.00 1 100.00C 1 20 0.05000

Final Concentrations:

Analyte: Conc (ug/mL):
N-ethylperfluoro-octanesulfonamidoacetic acid .05000
N-methylperfluoro-1-octanesulfonamidoacetic acid .05000
Perfluoro-1-butanesulfonate .04425
Perfluoro-1-hexanesulfonate .04725
Perfluoro-1-octanesulfonate .04775
Perfluoro-n-decanoic Acid .05000
Perfluoro-n-dodecanoic acid .05000
Perfluoro-n-heptanoic Acid .05000
Perfluoro-n-hexanoic acid .05000
Perfluoro-n-octanoic Acid .05000
Perfluorononanoic Acid .05000
Perfluoro-n-tetradecanoic acid .05000
Perfluoro-n-tridecanoic acid .05000
Perfluoro-n-undecanoic acid .05000

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
180705-01 Pipette B820865811
Solution Prepared By: Schultz, Stephanie Date Prepared: 7/25/2018 Expiration Date: 7/25/2019

Solution Volume 40 mLX 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment:  96/4 Methanol/Milli-q water

Approved By: _Schumitz, Denise Date: 7/31/2018 11:39:00 AM

Printed on 8/21/2018 Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ74
Description: PFAS - 537.1 Internal Standard Calibration Stock Solution
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv35 PFAS - 537.1 Internal Standard Stock Solution ~0 05/02/19 | --- 1000 uL 1 5 ~0.0000
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: 96/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/21/2018 Page 1 of 1



Standard Solution Concentrations
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Approved:

Standard Laboratory ID Number: JZ74
Description: PFAS - 537.1 Internal Standard Calibration Stock Solution
Stock Id:  JV35

Chemical Name

Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration

uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFOA 1000 0.10 1 5 0.02000

13C4-PFOS 1000 0.29 1 5 0.05740

Final Concentrations:

Analyte: Conc (ug/mL):

13C2-PFOA .02000

13C4-PFOS .05740

d3-MeFOSAA .08000

Syringes/Pipettes:

Stock ID: Type: Battelle ID:

JV35 Pipette C0982448K

Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume

40 mLX 1 Vials Refrigerator/Freezer No:

LC Laboratory: Refrigerator - R0107

Comment:

96/4 methanol/milli-q (RP-180820-2)

Approved By:

Printed on 8/21/2018

Schumitz, Denise Date:

8/20/2018 2:19:00 PM

Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ75
Description: PFAS - 537.1 Surrogate Calibration Stock Solution
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv37 PFAS - 537.1 Surrogate Standard Stock Solution ~0 05/02/19 | --- 1000 uL 1 5 ~0.0000
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 4 mLX 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: 96/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/21/2018 Page 1 of 1
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Standard Solution Concentrations Approved:

Standard Laboratory ID Number: JZ75
Description: PFAS - 537.1 Surrogate Calibration Stock Solution

Stock Id:  JV37

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFDA 1000 0.10 1 5 0.02000

13C2-PFHxA 1000 0.10 1 5 0.02000

d5-EtFOSAA 1000 0.40 1 5 0.08000

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .02000
13C2-PFHxXA .02000
d5-EtFOSAA .08000

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
Jv37 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 4 mLX 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: [g6/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/21/2018 Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ76
Description: PFAS - 537.1 High ICAL Stock
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
180425-03 EPA-537PDS (calibration) Neat |~2.00000 03/05/23 | --- 250 uL 1 10 ~0.0500
0
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 8/20/2019
Solution Volume 40 mLX 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - RO107
Balance ID:

Comment: 96/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/21/2018 Page 1 of 1
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Standard Solution Concentrations AFIITEEE
Standard Laboratory ID Number: JZ76

Description: PFAS - 537.1 High ICAL Stock
Stock Id:  180425-03

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration

uL (ug/mL) (g/mL) Factor mL (ug/mL)

N-ethylperfluoro-octanesulfonamidoacetic acid 250 2.00 1 100.00C 1 10 0.05000
N-methylperfluoro-1-octanesulfonamidoacetic acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-1-butanesulfonate 250 1.77 1 100.00C 1 10 0.04425
Perfluoro-1-hexanesulfonate 250 1.82 1 100.00C 1 10 0.04560
Perfluoro-1-octanesulfonate 250 1.85 1 100.00C 1 10 0.04628
Perfluoro-n-decanoic Acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-dodecanoic acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-heptanoic Acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-hexanoic acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-octanoic Acid 250 2.00 1 100.00C 1 10 0.05000
Perfluorononanoic Acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-tetradecanoic acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-tridecanoic acid 250 2.00 1 100.00C 1 10 0.05000
Perfluoro-n-undecanoic acid 250 2.00 1 100.00C 1 10 0.05000

Final Concentrations:

Analyte: Conc (ug/mL):
N-ethylperfluoro-octanesulfonamidoacetic acid .05000
N-methylperfluoro-1-octanesulfonamidoacetic acid .05000
Perfluoro-1-butanesulfonate .04425
Perfluoro-1-hexanesulfonate .04560
Perfluoro-1-octanesulfonate .04628
Perfluoro-n-decanoic Acid .05000
Perfluoro-n-dodecanoic acid .05000
Perfluoro-n-heptanoic Acid .05000
Perfluoro-n-hexanoic acid .05000
Perfluoro-n-octanoic Acid .05000
Perfluorononanoic Acid .05000
Perfluoro-n-tetradecanoic acid .05000
Perfluoro-n-tridecanoic acid .05000
Perfluoro-n-undecanoic acid .05000

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
180425-03 Pipette B814657482
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 8/20/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: g6/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/21/2018 Page 1 of 1
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: Jz77
Description: PFAS -537.11CC
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ28 PFAS - 537.1 Second Source LCS/MS Solution | Solution ~0 07/25/19 | --- 200 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: 96/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/20/2018 Page 1 of 1
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Standard Solution Concentrations Approved:
Standard Laboratory ID Number: Jzri
Description: PFAS -537.11CC
Stock Id: JZ28
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 200 0.05 1 10 0.00100
N-methylperfluoro-1-octanesulfonamidoacetic acid 200 0.05 1 10 0.00100
Perfluoro-1-butanesulfonate 200 0.04 1 10 0.00089
Perfluoro-1-hexanesulfonate 200 0.05 1 10 0.00095
Perfluoro-1-octanesulfonate 200 0.05 1 10 0.00095
Perfluoro-n-decanoic Acid 200 0.05 - 1 10 0.00100
Perfluoro-n-dodecanoic acid 200 0.05 - 1 10 0.00100
Perfluoro-n-heptanoic Acid 200 0.05 - 1 10 0.00100
Perfluoro-n-hexanoic acid 200 0.05 - 1 10 0.00100
Perfluoro-n-octanoic Acid 200 0.05 - 1 10 0.00100
Perfluorononanoic Acid 200 0.05 - 1 10 0.00100
Perfluoro-n-tetradecanoic acid 200 0.05 - 1 10 0.00100
Perfluoro-n-tridecanoic acid 200 0.05 1 10 0.00100
Perfluoro-n-undecanoic acid 200 0.05 1 10 0.00100
Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 50 0.02 - 1 10 0.00010
13C4-PFOS 50 0.06 - 1 10 0.00029
d3-MeFOSAA 50 0.08 1 10 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 50 0.02 - 1 10 0.00010
13C2-PFHxA 50 0.02 - 1 10 0.00010
d5-EtFOSAA 50 0.08 - 1 10 0.00040

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: [g6/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jzri

Description: PFAS -537.11CC

N-ethylperfluoro-octanesulfonamidoacetic acid .00100
N-methylperfluoro-1-octanesulfonamidoacetic acid .00100
Perfluoro-1-butanesulfonate .00089
Perfluoro-1-hexanesulfonate .00095
Perfluoro-1-octanesulfonate .00095
Perfluoro-n-decanoic Acid .00100
Perfluoro-n-dodecanoic acid .00100
Perfluoro-n-heptanoic Acid .00100
Perfluoro-n-hexanoic acid .00100
Perfluoro-n-octanoic Acid .00100
Perfluorononanoic Acid .00100
Perfluoro-n-tetradecanoic acid .00100
Perfluoro-n-tridecanoic acid .00100
Perfluoro-n-undecanoic acid .00100

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ28 Pipette B814657482
JZ74 Pipette B814659662
JZ75 Pipette B814659662
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: [g6/4 methanol/milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:19:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ80
Description: PFAS -537.1 ICAL L3
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv43 PFAS - 537.1 Low ICAL Stock Solution ~0 05/02/19 | --- 200 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1
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Standard Solution Concentrations Approved:
Standard Laboratory ID Number: JZ80
Description: PFAS -537.1 ICAL L3
Stock Id:  JVv43
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 200 0.01 1 10 0.00010
N-methylperfluoro-1-octanesulfonamidoacetic acid 200 0.01 1 10 0.00010
Perfluoro-1-butanesulfonate 200 0.00 1 10 0.00009
Perfluoro-1-hexanesulfonate 200 0.00 1 10 0.00009
Perfluoro-1-octanesulfonate 200 0.00 1 10 0.00009
Perfluoro-n-decanoic Acid 200 0.01 - 1 10 0.00010
Perfluoro-n-dodecanoic acid 200 0.01 - 1 10 0.00010
Perfluoro-n-heptanoic Acid 200 0.01 - 1 10 0.00010
Perfluoro-n-hexanoic acid 200 0.01 - 1 10 0.00010
Perfluoro-n-nonanoic Acid 200 0.01 - 1 10 0.00010
Perfluoro-n-octanoic Acid 200 0.01 - 1 10 0.00010
Perfluoro-n-tetradecanoic acid 200 0.01 - 1 10 0.00010
Perfluoro-n-tridecanoic acid 200 0.01 1 10 0.00010
Perfluoro-n-undecanoic acid 200 0.01 1 10 0.00010
Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 50 0.02 - 1 10 0.00010
13C4-PFOS 50 0.06 - 1 10 0.00029
d3-MeFOSAA 50 0.08 1 10 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 50 0.02 - 1 10 0.00010
13C2-PFHxA 50 0.02 - 1 10 0.00010
d5-EtFOSAA 50 0.08 - 1 10 0.00040

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: JZ80

Description: PFAS -537.1 ICAL L3
N-ethylperfluoro-octanesulfonamidoacetic acid .00010
N-methylperfluoro-1-octanesulfonamidoacetic acid .00010
Perfluoro-1-butanesulfonate .00009
Perfluoro-1-hexanesulfonate .00009
Perfluoro-1-octanesulfonate .00009
Perfluoro-n-decanoic Acid .00010
Perfluoro-n-dodecanoic acid .00010
Perfluoro-n-heptanoic Acid .00010
Perfluoro-n-hexanoic acid .00010
Perfluoro-n-nonanoic Acid .00010
Perfluoro-n-octanoic Acid .00010
Perfluoro-n-tetradecanoic acid .00010
Perfluoro-n-tridecanoic acid .00010
Perfluoro-n-undecanoic acid .00010

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
Jv43 Pipette B814657482
JZ74 Pipette B814659662
JZ75 Pipette B814659662
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: Jz81
Description: PFAS -537.1 ICAL L4
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv43 PFAS - 537.1 Low ICAL Stock Solution ~0 05/02/19 | --- 500 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1
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Standard Solution Concentrations Approved:
Standard Laboratory ID Number: Jz81
Description: PFAS -537.1 ICAL L4
Stock Id:  JVv43
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 500 0.01 1 10 0.00025
N-methylperfluoro-1-octanesulfonamidoacetic acid 500 0.01 1 10 0.00025
Perfluoro-1-butanesulfonate 500 0.00 1 10 0.00022
Perfluoro-1-hexanesulfonate 500 0.00 1 10 0.00023
Perfluoro-1-octanesulfonate 500 0.00 1 10 0.00023
Perfluoro-n-decanoic Acid 500 0.01 - 1 10 0.00025
Perfluoro-n-dodecanoic acid 500 0.01 - 1 10 0.00025
Perfluoro-n-heptanoic Acid 500 0.01 - 1 10 0.00025
Perfluoro-n-hexanoic acid 500 0.01 - 1 10 0.00025
Perfluoro-n-nonanoic Acid 500 0.01 - 1 10 0.00025
Perfluoro-n-octanoic Acid 500 0.01 - 1 10 0.00025
Perfluoro-n-tetradecanoic acid 500 0.01 - 1 10 0.00025
Perfluoro-n-tridecanoic acid 500 0.01 1 10 0.00025
Perfluoro-n-undecanoic acid 500 0.01 1 10 0.00025
Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 50 0.02 - 1 10 0.00010
13C4-PFOS 50 0.06 - 1 10 0.00029
d3-MeFOSAA 50 0.08 1 10 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 50 0.02 - 1 10 0.00010
13C2-PFHxA 50 0.02 - 1 10 0.00010
d5-EtFOSAA 50 0.08 - 1 10 0.00040

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jz81

Description: PFAS -537.1 ICAL L4
N-ethylperfluoro-octanesulfonamidoacetic acid .00025
N-methylperfluoro-1-octanesulfonamidoacetic acid .00025
Perfluoro-1-butanesulfonate .00022
Perfluoro-1-hexanesulfonate .00023
Perfluoro-1-octanesulfonate .00023
Perfluoro-n-decanoic Acid .00025
Perfluoro-n-dodecanoic acid .00025
Perfluoro-n-heptanoic Acid .00025
Perfluoro-n-hexanoic acid .00025
Perfluoro-n-nonanoic Acid .00025
Perfluoro-n-octanoic Acid .00025
Perfluoro-n-tetradecanoic acid .00025
Perfluoro-n-tridecanoic acid .00025
Perfluoro-n-undecanoic acid .00025

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
Jv43 Pipette C0982448K
JZ74 Pipette B814659662
JZ75 Pipette B814659662
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: Jz82
Description: PFAS -537.1 ICAL L5
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
Jv43 PFAS - 537.1 Low ICAL Stock Solution ~0 05/02/19 | --- 1000 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1
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Standard Solution Concentrations Approved:
Standard Laboratory ID Number: Jz82
Description: PFAS -537.1 ICAL L5
Stock Id:  JVv43
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 1000 0.01 1 10 0.00050
N-methylperfluoro-1-octanesulfonamidoacetic acid 1000 0.01 1 10 0.00050
Perfluoro-1-butanesulfonate 1000 0.00 1 10 0.00044
Perfluoro-1-hexanesulfonate 1000 0.00 1 10 0.00046
Perfluoro-1-octanesulfonate 1000 0.00 1 10 0.00046
Perfluoro-n-decanoic Acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-dodecanoic acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-heptanoic Acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-hexanoic acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-nonanoic Acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-octanoic Acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-tetradecanoic acid 1000 0.01 - 1 10 0.00050
Perfluoro-n-tridecanoic acid 1000 0.01 1 10 0.00050
Perfluoro-n-undecanoic acid 1000 0.01 1 10 0.00050
Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 50 0.02 - 1 10 0.00010
13C4-PFOS 50 0.06 - 1 10 0.00029
d3-MeFOSAA 50 0.08 1 10 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 50 0.02 - 1 10 0.00010
13C2-PFHxA 50 0.02 - 1 10 0.00010
d5-EtFOSAA 50 0.08 - 1 10 0.00040

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jz82

Description: PFAS -537.1 ICAL L5
N-ethylperfluoro-octanesulfonamidoacetic acid .00050
N-methylperfluoro-1-octanesulfonamidoacetic acid .00050
Perfluoro-1-butanesulfonate .00044
Perfluoro-1-hexanesulfonate .00046
Perfluoro-1-octanesulfonate .00046
Perfluoro-n-decanoic Acid .00050
Perfluoro-n-dodecanoic acid .00050
Perfluoro-n-heptanoic Acid .00050
Perfluoro-n-hexanoic acid .00050
Perfluoro-n-nonanoic Acid .00050
Perfluoro-n-octanoic Acid .00050
Perfluoro-n-tetradecanoic acid .00050
Perfluoro-n-tridecanoic acid .00050
Perfluoro-n-undecanoic acid .00050

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
Jv43 Pipette C0982448K
JZ74 Pipette B814659662
JZ75 Pipette B814659662
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ83
Description: PFAS -537.1 ICAL L6
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ76 PFAS - 537.1 High ICAL Stock Solution ~0 08/20/19 | --- 200 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1



Standard Solution Concentrations

Standard Laboratory ID Number:

JZ83

Page 95 of 270

Approved:

Description: PFAS -537.1 ICAL L6

Stock Id:  JZ74

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFOA 50 0.02 1 10 0.00010

13C4-PFOS 50 0.06 1 10 0.00029

d3-MeFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ75

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFDA 50 0.02 1 10 0.00010

13C2-PFHxA 50 0.02 1 10 0.00010

d5-EtFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ76

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

N-ethylperfluoro-octanesulfonamidoacetic acid 200 0.05 1 10 0.00100

N-methylperfluoro-1-octanesulfonamidoacetic acid 200 0.05 1 10 0.00100

Perfluoro-1-butanesulfonate 200 0.04 1 10 0.00089

Perfluoro-1-hexanesulfonate 200 0.05 1 10 0.00091

Perfluoro-1-octanesulfonate 200 0.05 1 10 0.00093

Perfluoro-n-decanoic Acid 200 0.05 1 10 0.00100

Perfluoro-n-dodecanoic acid 200 0.05 1 10 0.00100

Perfluoro-n-heptanoic Acid 200 0.05 - 1 10 0.00100

Perfluoro-n-hexanoic acid 200 0.05 - 1 10 0.00100

Perfluoro-n-nonanoic Acid 200 0.05 - 1 10 0.00100

Perfluoro-n-octanoic Acid 200 0.05 - 1 10 0.00100

Perfluoro-n-tetradecanoic acid 200 0.05 - 1 10 0.00100

Perfluoro-n-tridecanoic acid 200 0.05 - 1 10 0.00100

Perfluoro-n-undecanoic acid 200 0.05 - 1 10 0.00100

Final Concentrations:

Analyte: Conc (ug/mL):

13C2-PFDA .00010

13C2-PFHxA .00010

13C2-PFOA .00010

13C4-PFOS .00029

d3-MeFOSAA .00040

d5-EtFOSAA .00040

Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jz83

Description: PFAS -537.1 ICAL L6
N-ethylperfluoro-octanesulfonamidoacetic acid .00100
N-methylperfluoro-1-octanesulfonamidoacetic acid .00100
Perfluoro-1-butanesulfonate .00089
Perfluoro-1-hexanesulfonate .00091
Perfluoro-1-octanesulfonate .00093
Perfluoro-n-decanoic Acid .00100
Perfluoro-n-dodecanoic acid .00100
Perfluoro-n-heptanoic Acid .00100
Perfluoro-n-hexanoic acid .00100
Perfluoro-n-nonanoic Acid .00100
Perfluoro-n-octanoic Acid .00100
Perfluoro-n-tetradecanoic acid .00100
Perfluoro-n-tridecanoic acid .00100
Perfluoro-n-undecanoic acid .00100

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ74 Pipette B814659662
JZ75 Pipette B814659662
JZ76 Pipette B814657482
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: Jz84
Description: PFAS -537.1 ICAL L7
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ76 PFAS - 537.1 High ICAL Stock Solution ~0 08/20/19 | --- 500 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1



Standard Solution Concentrations

Standard Laboratory ID Number:

JZ84

Page 98 of 270

Approved:

Description: PFAS -537.1 ICAL L7

Stock Id:  JZ74

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFOA 50 0.02 1 10 0.00010

13C4-PFOS 50 0.06 1 10 0.00029

d3-MeFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ75

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFDA 50 0.02 1 10 0.00010

13C2-PFHxA 50 0.02 1 10 0.00010

d5-EtFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ76

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

N-ethylperfluoro-octanesulfonamidoacetic acid 500 0.05 1 10 0.00250

N-methylperfluoro-1-octanesulfonamidoacetic acid 500 0.05 1 10 0.00250

Perfluoro-1-butanesulfonate 500 0.04 1 10 0.00221

Perfluoro-1-hexanesulfonate 500 0.05 1 10 0.00228

Perfluoro-1-octanesulfonate 500 0.05 1 10 0.00231

Perfluoro-n-decanoic Acid 500 0.05 1 10 0.00250

Perfluoro-n-dodecanoic acid 500 0.05 1 10 0.00250

Perfluoro-n-heptanoic Acid 500 0.05 - 1 10 0.00250

Perfluoro-n-hexanoic acid 500 0.05 - 1 10 0.00250

Perfluoro-n-nonanoic Acid 500 0.05 - 1 10 0.00250

Perfluoro-n-octanoic Acid 500 0.05 - 1 10 0.00250

Perfluoro-n-tetradecanoic acid 500 0.05 - 1 10 0.00250

Perfluoro-n-tridecanoic acid 500 0.05 - 1 10 0.00250

Perfluoro-n-undecanoic acid 500 0.05 - 1 10 0.00250

Final Concentrations:

Analyte: Conc (ug/mL):

13C2-PFDA .00010

13C2-PFHxA .00010

13C2-PFOA .00010

13C4-PFOS .00029

d3-MeFOSAA .00040

d5-EtFOSAA .00040

Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jz84

Description: PFAS -537.1 ICAL L7
N-ethylperfluoro-octanesulfonamidoacetic acid .00250
N-methylperfluoro-1-octanesulfonamidoacetic acid .00250
Perfluoro-1-butanesulfonate .00221
Perfluoro-1-hexanesulfonate .00228
Perfluoro-1-octanesulfonate .00231
Perfluoro-n-decanoic Acid .00250
Perfluoro-n-dodecanoic acid .00250
Perfluoro-n-heptanoic Acid .00250
Perfluoro-n-hexanoic acid .00250
Perfluoro-n-nonanoic Acid .00250
Perfluoro-n-octanoic Acid .00250
Perfluoro-n-tetradecanoic acid .00250
Perfluoro-n-tridecanoic acid .00250
Perfluoro-n-undecanoic acid .00250

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ74 Pipette B814659662
JZ75 Pipette B814659662
JZ76 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ85
Description: PFAS -537.1 ICAL L8
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ76 PFAS - 537.1 High ICAL Stock Solution ~0 08/20/19 | --- 1000 uL 1 10 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 50 uL 1 10 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1



Standard Solution Concentrations

Standard Laboratory ID Number:

JZ85

Page 101 of 270

Approved:

Description: PFAS -537.1 ICAL L8

Stock Id:  JZ74

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFOA 50 0.02 1 10 0.00010

13C4-PFOS 50 0.06 1 10 0.00029

d3-MeFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ75

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

13C2-PFDA 50 0.02 1 10 0.00010

13C2-PFHxA 50 0.02 1 10 0.00010

d5-EtFOSAA 50 0.08 1 10 0.00040

Stock Id:  JZ76

Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)

N-ethylperfluoro-octanesulfonamidoacetic acid 1000 0.05 1 10 0.00500

N-methylperfluoro-1-octanesulfonamidoacetic acid 1000 0.05 1 10 0.00500

Perfluoro-1-butanesulfonate 1000 0.04 1 10 0.00443

Perfluoro-1-hexanesulfonate 1000 0.05 1 10 0.00456

Perfluoro-1-octanesulfonate 1000 0.05 1 10 0.00463

Perfluoro-n-decanoic Acid 1000 0.05 1 10 0.00500

Perfluoro-n-dodecanoic acid 1000 0.05 1 10 0.00500

Perfluoro-n-heptanoic Acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-hexanoic acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-nonanoic Acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-octanoic Acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-tetradecanoic acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-tridecanoic acid 1000 0.05 - 1 10 0.00500

Perfluoro-n-undecanoic acid 1000 0.05 - 1 10 0.00500

Final Concentrations:

Analyte: Conc (ug/mL):

13C2-PFDA .00010

13C2-PFHxA .00010

13C2-PFOA .00010

13C4-PFOS .00029

d3-MeFOSAA .00040

d5-EtFOSAA .00040

Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: Jz85

Description: PFAS -537.1 ICAL L8
N-ethylperfluoro-octanesulfonamidoacetic acid .00500
N-methylperfluoro-1-octanesulfonamidoacetic acid .00500
Perfluoro-1-butanesulfonate .00443
Perfluoro-1-hexanesulfonate .00456
Perfluoro-1-octanesulfonate .00463
Perfluoro-n-decanoic Acid .00500
Perfluoro-n-dodecanoic acid .00500
Perfluoro-n-heptanoic Acid .00500
Perfluoro-n-hexanoic acid .00500
Perfluoro-n-nonanoic Acid .00500
Perfluoro-n-octanoic Acid .00500
Perfluoro-n-tetradecanoic acid .00500
Perfluoro-n-tridecanoic acid .00500
Perfluoro-n-undecanoic acid .00500

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ74 Pipette B814659662
JZ75 Pipette B814659662
JZ76 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2



Page 103 of 270

Standard Solution Prep Form 11 A
Standard Laboratory ID Number: JZ86
Description: PFAS -537.1 ICAL L9
Assigned Lab ID Chemical Name: Source Stock Expir. Purity Density Amount Conv. Final Vol. Std. Conc.
(from receipt log) (ug/mL) Date (%) (g/mL) Taken Fact. (mL) (ug/mL)
JZ76 PFAS - 537.1 High ICAL Stock Solution ~0 08/20/19 | --- 1000 uL 1 5 ~0.0000
JZ74 PFAS - 537.1 Internal Standard Calibration Stock | Solution ~0 05/02/19 | --- 25uL 1 5 ~0.0000
Solution
JZ75 PFAS - 537.1 Surrogate Calibration Stock Solution ~0 05/02/19 | --- 25uL 1 5 ~0.0000
Solution
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019
Solution Volume 40 mLX 1 \Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107
Balance ID:

Comment: [g6/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 1
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Standard Solution Concentrations Approved:
Standard Laboratory ID Number: JZ86
Description: PFAS -537.1 ICAL L9
Stock Id:  JZ74
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFOA 25 0.02 1 5 0.00010
13C4-PFOS 25 0.06 1 5 0.00029
d3-MeFOSAA 25 0.08 1 5 0.00040
Stock Id:  JZ75
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
13C2-PFDA 25 0.02 1 5 0.00010
13C2-PFHxA 25 0.02 1 5 0.00010
d5-EtFOSAA 25 0.08 1 5 0.00040
Stock Id:  JZ76
Chemical Name Stock AmountInitial Conc. Density Purity Conv. Final Vol Concentration
uL (ug/mL) (g/mL) Factor mL (ug/mL)
N-ethylperfluoro-octanesulfonamidoacetic acid 1000 0.05 1 5 0.01000
N-methylperfluoro-1-octanesulfonamidoacetic acid 1000 0.05 1 5 0.01000
Perfluoro-1-butanesulfonate 1000 0.04 1 5 0.00885
Perfluoro-1-hexanesulfonate 1000 0.05 1 5 0.00912
Perfluoro-1-octanesulfonate 1000 0.05 1 5 0.00925
Perfluoro-n-decanoic Acid 1000 0.05 1 5 0.01000
Perfluoro-n-dodecanoic acid 1000 0.05 1 5 0.01000
Perfluoro-n-heptanoic Acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-hexanoic acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-nonanoic Acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-octanoic Acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-tetradecanoic acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-tridecanoic acid 1000 0.05 - 1 5 0.01000
Perfluoro-n-undecanoic acid 1000 0.05 - 1 5 0.01000

Final Concentrations:

Analyte: Conc (ug/mL):
13C2-PFDA .00010
13C2-PFHxA .00010
13C2-PFOA .00010
13C4-PFOS .00029
d3-MeFOSAA .00040
d5-EtFOSAA .00040
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 1 of 2
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Standard Solution Concentrations SEE

Standard Laboratory ID Number: JZ86

Description: PFAS -537.1 ICAL L9
N-ethylperfluoro-octanesulfonamidoacetic acid .01000
N-methylperfluoro-1-octanesulfonamidoacetic acid .01000
Perfluoro-1-butanesulfonate .00885
Perfluoro-1-hexanesulfonate .00912
Perfluoro-1-octanesulfonate .00925
Perfluoro-n-decanoic Acid .01000
Perfluoro-n-dodecanoic acid .01000
Perfluoro-n-heptanoic Acid .01000
Perfluoro-n-hexanoic acid .01000
Perfluoro-n-nonanoic Acid .01000
Perfluoro-n-octanoic Acid .01000
Perfluoro-n-tetradecanoic acid .01000
Perfluoro-n-tridecanoic acid .01000
Perfluoro-n-undecanoic acid .01000

Syringes/Pipettes:

Stock ID: Type: Battelle ID:
JZ74 Pipette B814659662
JZ75 Pipette B814659662
JZ76 Pipette C0982448K
Solution Prepared By: Schultz, Stephanie Date Prepared: 8/20/2018 Expiration Date: 5/2/2019

Solution Volume 40 mL X 1 Vials Refrigerator/Freezer No: LC Laboratory: Refrigerator - R0107

Comment: 96/4 Methanol/Milli-q (RP-180820-2)

Approved By: _Schumitz, Denise Date: 8/20/2018 2:20:00 PM

Printed on 8/20/2018 Page 2 of 2
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BATTELLE

It can be done BDO Id: _180425-01
Reagent Receipt Report

Approved: W

Name: EPA-537IS Received: 4/25/2018
Vendor: Wellington Laboratories Custodian: Schumitz, Matt

Catalogue No: EPA-5371S ;

Expires: 12/13/2022

Type: i

P Solution Consumed:

Lot No: 5371S1217

Stored In: AdaChem Laboratory - R0124

Quantity: lea mL % Moisture:

Description: EPA-5371S
Analyte: CAS No: Concentration Purity: Density: Density Cert Cert Lower Upper

(ug/mL): Units: Val: Limit:  Limit:

d3-N-MeFOSAA BDO-1838 4.0000 100.00 -- - ]
M2PFOA BDO-1842 1.0000 100.00 - - [
MPFOS BDO-1840 2.8700 100.00 -- - (]
Total Analytes: 3
Notes:

Approved by: Approved on:

Authorized by: Authorized on:

Printed on 5/2/2018 Page 1 of 1
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BATTELLE

It can be done BDO Id: _180425-02
Reagent Receipt Report

Approved:

Name: EPA-537SS Received: 4/25/2018
Vendor: Wellington Laboratories Custodian: Schumitz, Matt
Catalogue No: EPA-537SS ;
Expires: 11/8/2022
Type: i
yp Solution Consumed:
Lot No: 537SS1117
Stored In: AdChem Laboratory - R0124
Quantity: lea ml % Moisture:
Description: EPA-537SS
Analyte: CAS No: Concentration Purity: Density: Density Cert Cert Lower Upper
(ug/mL): Units: Val: Limit:  Limit:
13C2-PFDA BDO-2110 1.0000 100.00 - - (]
13C2-PFHxA BDO-2106 1.0000 100.00 - - (]
d5-EtFOSAA BDO-1839 4.0000 100.00 -- - (]
Total Analytes: 3
Notes:
Approved by: Thorn, Jonathan Approved on: 5/2/2018 10:00:00 AM
Authorized by: Authorized on:

Printed on 5/3/2018 Page 1 of 1



Page 113 of 270



Page 114 of 270



Page 115 of 270



Page 116 of 270



Page 117 of 270



Page 118 of 270



Page 119 of 270

BATTELLE

It can be done BDO Id: __180425-03
Reagent Receipt Report

Approved:

Name: EPA-537PDS (calibration) Received: 4/25/2018
Vendor: Wellington Laboratories Custodian: Schumitz, Matt
Catalogue No: EPA-537PDS ;
Expires: 3/5/2023
Type: i
P Solution Consumed:
Lot No: 537PDS0318
Stored In: AdChem Laboratory - R0124
Quantity: lea ml % Moisture:
Description: EPA-537PDS
Analyte: CAS No: Concentration Purity: Density: Density Cert Cert Lower Upper
(ug/mL): Units: Val: Limit:  Limit:
N-ethylperfluoro-octanesulfonamidoa 2991-50-6 2.0000 100.00 = = ] 1
N-methylperfluoro-1-octanesulfonami 2355-31-9 2.0000 100.00 -- - (] 2
Perfluoro-1-butanesulfonate 375-73-5 1.7700 100.00 - -- (] 3
Perfluoro-1-hexanesulfonate 355-46-4 1.8240 100.00 - -- ] 4
Perfluoro-1-octanesulfonate 1763-23-1 1.8510 100.00 - -- (] 5
Perfluoro-n-decanoic Acid 335-76-2 2.0000 100.00 - -- ]
Perfluoro-n-dodecanoic acid 307-55-1 2.0000 100.00 - - (]
Perfluoro-n-heptanoic Acid 375-85-9 2.0000 100.00 -- -- (]
Perfluoro-n-hexanoic acid 307-24-4 2.0000 100.00 -- -- (7]
Perfluoro-n-nonanoic Acid 375-95-1 2.0000 100.00 -- -- ]
Perfluoro-n-octanoic Acid 335-67-1 2.0000 100.00 -- -- (]
Perfluoro-n-tetradecanoic acid 376-06-7 2.0000 100.00 -- -- (]
Perfluoro-n-tridecanoic acid 72629-94-8 2.0000 100.00 -- -- (]
Perfluoro-n-undecanoic acid 2058-94-8 2.0000 100.00 -- -- (]
Total Analytes: 14
Notes:
Analyte: Comment:
1 N-ethylperfluoro- sum of branched and linear isomers
octanesulfonamidoacetic
acid
2 N-methylperfluoro-1- sum of branched and linear isomers
octanesulfonamidoacetic
acid

3 Perfluoro-1-butanesulfonate 2000 ng/ml as the salt, 1770 ng/ml as the anion
4 Perfluoro-1-hexanesulfonate 1998 ng/ml as the salt, 1824 ng/ml as the anion. sum of branched and linear isomers.

5 Perfluoro-1-octanesulfonate 2002 ng/ml as the salt, 1851 ng/ml as the anion. sum of branched and linear isomers.

Approved by: Thorn, Jonathan Approved on: 5/2/2018 10:05:00 AM
Authorized by: Authorized on:

Printed on 5/3/2018 Page 1 of 1
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Sample Preparation




BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS
SAMPLE PREPARATION RECORDS

Page 137 of 270

Project Title(s)

CTO-SE0375: Naval Air Station Jacksonville 100119154-

SE0375

18-0534
CTO-SE0375: Drinking Water Analysis
W
SOP Numbers (see workplan for modifications)
VOASOP No. 5-371

Project No.(s)

This Batch Contains The Following Samples:

CR676PB-FS
CR677LCS-FS
J7430-FS1
J7445-FS1
J7447-FS1
J7449-FS1

Prep Task Leader:

J7451-FS1

Laboratory Preparation Records
COMPLETE AND VALIDATED

Stephanie Schultz

Approved By:

Date

Initials

Denise Schumitz

08/31/2018

DMS

Printed on 9/4/2018

Page 1 of 1
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LE

It can be done
BATTELLE - NORWELL OPERATIONS
SAMPLE IDENTIFICATION PAGE

B/

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SE0375: Drinking Water Analysis
w
Sample ID Description
CR676PB-FS Procedural Blank
CR677LCS-FS Laboratory Control Sample
J7430-FS1 JAX-RES-08142018-1130-9
J7445-FS1 JAX-RES-08152018-0930-18
J7447-FS1 JAX-RES-08152018-1015-34
J7449-FS1 JAX-RES-08152018-1045-33
J7451-FS1 JAX-RES-08152018-1130-15
Samples Assigned By: Jonathan Thorn Date:  August 28, 2018

Comments:

Printed on 9/4/2018 Page 1 of 1
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BATTELLE - NORWELL OPERATIONS
SAMPLE CUSTODY LOG

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SE0375: Drinking Water Analysis
W
Requested On/By: 08/28/2018 SAS Purpose: Sample Preparation
Relinquished On/By: 08/28/2018 MDS Last Activity: Transfer
Accepted On/By: 08/28/2018 SAS Returned On/To:
Stored In Facility: Sample Preparation Returned To Facility:
Stored Until 08/28/2018
Stored Comment: NA Returned Comment:  NA
No. BDO-ID: Ctrs * Condition: Custody Comment:
1 | J7430 2 C | Consumed NA
2 | J7445 2 C | Consumed NA
3 | J7447 2 C | Consumed NA
4 | J7449 2 C | Consumed NA
5 | J7451 2 C | Consumed NA
Total Samples 5 *"C" = Consumed Container

Printed on 9/4/2018 Page 1 of 1
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS
LIQUID SAMPLE ID FORM

Project Title(s) Project No.(s)
CTO-SEOQ375: Naval Air Station Jacksonville 100119154-
SEOQ375
18-0534
CTO-SE0375: Drinking Water Analysis
W
Sample ID Description Volume Bottles * Date
(mL) Initials
CR676PB-FS Procedural Blank 250.0 NA -- 08/28/18 SAS
CR677LCS-FS Laboratory Control Sample 250.0 NA -- 08/28/18 SAS
J7430-FS1 JAX-RES-08142018-1130-9 285.0 2 C 08/30/18 SAS
J7445-FS1 JAX-RES-08152018-0930-18 250.0 2 C 08/30/18 SAS
J7447-FS1 JAX-RES-08152018-1015-34 295.0 2 C 08/30/18 SAS
J7449-FS1 JAX-RES-08152018-1045-33 280.0 2 C 08/30/18 SAS
J7451-FS1 JAX-RES-08152018-1130-15 285.0 2 C 08/30/18 SAS
Comments:
Sample ID: Comments:
CR676PB-FS  1.23g Trizma(180502-01) weighed on BAL-009
CR677LCS-FS  1.249g Trizma(180502-01) weighed on BAL-009
Samples Assigned By Jonathan Thorn Date : August 28, 2018

*-"C" = Sample is Consumed

Printed on 9/4/2018 Page 1 of 1
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS
SURROGATE SPIKE FORM

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SE0375: Drinking Water Analysis
w
Sample ID Standard Type Vial Vol Added Date Spiked/ Witn'd Comment
ID No. (uL) Spiked By By

CR676PB-FS JZ90 SIS 1 50 08/28/18 SAS = LMG NA
CR677LCS-FS Jz28 | LCSIMS| 1 100 08/28/18 SAS = LMG NA
CR677LCS-FS JZ90 SIS 1 50 08/28/18 SAS = LMG NA
J7430-FS1 JZ90 SIS 1 50 08/28/18 SAS = LMG NA
J7445-FS1 JZ90 SIS 1 50 08/28/18 SAS | LMG NA
J7447-FS1 JZ90 SIS 1 50 08/28/18 SAS | LMG NA
J7449-FS1 JZ90 SIS 1 50 08/28/18 SAS = LMG NA
J7451-FS1 JZ90 SIS 1 50 08/28/18 SAS | LMG NA

Syringes/Pipettes Used:

Std ID Type Syr/Pip
Jz28 Pipette B814659662
JZ90 Pipette B814659662

Printed on 9/4/2018 Page 1 of 1
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BATTELLE - NORWELL OPERATIONS
SAMPLE EXTRACTION FORM

Project Title(s) Project No.(s)
CTO-SEO0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SEO0375: Drinking Water Analysis
W
Sample ID 1st 2nd 3rd Conc. Turbo Turbo KD Comment
Extraction Extraction Extraction ID C PSI  °C

CR676PB-FS 08/28/18 SAS NA NA NA NA NA | NA NA
CR677LCS-FS 08/28/18 SAS NA NA NA NA NA | NA NA
J7430-FS1 08/28/18 SAS NA NA NA NA NA | NA NA
J7445-FS1 08/28/18 SAS NA NA NA NA NA | NA NA
J7447-FS1 08/28/18 SAS NA NA NA NA NA | NA NA
J7449-FS1 08/28/18 SAS NA NA NA NA NA | NA NA
J7451-FS1 08/28/18 SAS NA NA NA NA NA | NA NA

Solvents/Reagent Preparations:

Name ID Expires Lot No Procedure Comments

Pre-packed SPE Column RP-180828-3 08/28/18  S214-0075 Pre-packed SPE Column

Solvents/Reagents:

Name Lot No Comments

Methanol (HPLC) (180724-02) 181704

Printed on 9/4/2018 Page 1 of 1
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS
INTERNAL STANDARD SPIKING FORM

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SE0375: Drinking Water Analysis
W
(N/A Fraction)
Extract Id Extr. Added Std. ld Accm Vial Pre Inj. Final  Date Spiked/ Witn'd
Vol. (uL) (uL) .(uL) No. Vol. (uL)™ Dilution  Spiked By By
CR676PB-FS(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS = MRM
CR677LCS-FS(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS = MRM
J7430-FS1(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS MRM
J7445-FS1(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS MRM
J7447-FS1(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS = MRM
J7449-FS1(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS MRM
J7451-FS1(0) 950 50 Jz87 50 1 1000 1.000 | 08/29/18 SAS = MRM
Syringes/Pipettes Used:
Std ID Type Syr/Pip
JZ87 Pipette B814659662

Extract Id: Comments:
CR676PB-FS Samples reconstituted in 96/4 methanol/milli-q water

* - Final Dilution is any HPLC, dilutions, or other manipulation
A - Pre Injection Volume (PIV) includes any RIS spikes.

Printed on 9/4/2018 Page 1 of 1
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS
PREPARATION EXTRACT SPLIT FORM

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SE0375
18-0534
CTO-SE0375: Drinking Water Analysis
w
Extract * Extract Date Source Initial Extract ~ Extract Extract  Total Date/Initials
Name # Name # Vol (uL) Split Split Dilution
CR676PB-FS 0 - 8/28/20182:24:00PM NA NA NA 1.000  1.000  08/28/18 SAS
CR677LCS-FS 0 - 8/28/20182:24:00PM NA . NA NA 1000 1000  08/28/18 SAS
J7430-FS1 0 - 8/28/20182:24:00PM NA NA NA 1.000  1.000  08/28/18 SAS
J7445-FS1 0 - 8/28/20182:24:00PM NA . NA NA 1000 1000  08/28/18 SAS
J7447-FS1 0 - 8/28/20182:24:00PM NA NA NA 1.000  1.000  08/28/18 SAS
J7449-FS1 0 -~ 8/28/2018 2:24:00PM NA  NA NA 1.000 1000  08/28/18 SAS
J7451-FS1 0 - 8/28/20182:24:00PM NA NA NA 1.000 1000  08/28/18 SAS

Total Oil =[Sample Volume (uL) / Aliquot Volume (uL)] * [Aliquot Weight (mg)]
Dilution Factor = [Sample Volume (uL) / Aligot Volume (uL))] * Prior Dilution Factor
*-"C" = Extract is Consumed

Printed on 9/4/2018 Page 1 of 1
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BATTELLE

It can be done
BATTELLE - NORWELL OPERATIONS

EXTRACT - INSTRUMENT FACILITY CUSTODY PAGE

Project Title(s) Project No.(s)
CTO-SE0375: Naval Air Station Jacksonville 100119154-
SEQ0375
18-0534
CTO-SE0375: Drinking Water Analysis
W
Purpose: LC-MS/MS TRANSFER Last Activity: Prep->Inst
Relinquished On/By:  Aug 29 2018 3:51PM SAS Received On/By: Aug 29 2018 4:20PM DMS
Relinquished From: Sample Preparation: NA Received Location: LC Laboratory: NA
Relinquish Comment: NA Received Comment:  NA
‘ No. ‘ BDO-ID: PIV: DF: Condition: Custody Comment:
1 CR676PB-FS(0) 1000 1 Intact NA
2