
From: Wayne Fassbender <wfassbender@enviroforensics.com> 
Sent: Wednesday, February 17, 2021 11:09 AM 
To: Mitchell, Jeremy A - DNR 
Cc: Chronert, Roxanne N - DNR 
Subject: Recent PFAS Results for Former Appleton Wire; BRRTS#02-45-000015 
Attachments: 6486-PFAS Results of December 2020.pdf; Table 2-PFAS Analytical 

Results.pdf; 6486-1317-Fig.1 Post remediation GW MW network.pdf 
 
Hi Jeremy and Roxanne: 
 
I believe that you wanted to see the PFAS results as soon as they came in so I am attaching the lab 
results, a summary table, and figure showing well locations.  We are in the process of preparing 10-day 
notifications to Luvata and Appvion (neighbor to the south).  I am also preparing a chromium remedial 
project progress update report for submittal to the Department and I will include these results in that 
update report.  Since there were detections in the up-gradient well MW-22, I have contacted the local 
fire station and are in the process of determining if fire fighting foam had been used in the past on this 
property or any neighboring properties.  That may take some time, so I will indicate this in the project 
progress report and report the findings when we get them. 
 
PFOA and PFOS have been detected in concentrations exceeding the proposed standard of 20 ppt 
(either alone or in combination) in most wells both inside and outside of the warehouse, in the 
manufacturing area (MW-21), and in the up-gradient well.  The greatest concentrations of PFOA and 
PFOS were in up-gradient property boundary well MW-22.  Detections of PFOA and PFOS in down-
gradient adjacent Appvion property boundary well MW-1 were below 20 ppt. 
 
The logging of all 36 PFAS compounds along with detection limits into a summary table is a tortuous 
exercise, and there may be some errors even though these entries were spot checked for accuracy.  Can 
you provide some insights regarding table format to ease this burden?  For example, would it be 
appropriate to either skip the table, tabulate only the PFOA and PFOS results, or only report the 16 
compounds that the Health Department has indicated should have regulatory standards set for?  The 
laboratory summary sheet (s) provide the detected compounds for easy reference.  
 
Wayne P. Fassbender, Senior Project Manager  
EnviroForensics® | N16W23390 Stone Ridge Dr, Suite G, Waukesha, WI 53188 
Direct 414-982-3988 | Mobile 262-490-6472 | enviroforensics.com  
  
CONFIDENTIALITY DISCLAIMER: The content of this email is confidential and intended for the recipient specified in 
message only. It is strictly forbidden to share any part of this message with any third party without written consent 
of the sender. If you received this message in error, please notify the sender and delete the message. 
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TABLE 2

PFAS GROUNDWATER ANALYTICAL RESULTS
Albany International - Luvata Site

908 N. Lawe St., Appleton, Wisconsin
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20* 20* NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE

MW-1 12/29/2020 6.3 5.3 3.1 J 1.8 J 1.8 J NR 17 5.1 <0.92 <0.92 1.2 J <0.92 4.0 <0.92 NR <0.92 NR NR <0.92 <0.92 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 NR NR <3.7 <1.8 <3.7 <3.7 <1.8 <1.8

MW-2 12/29/2020 75 11 41 18 28 NR 220 69 <1.0 <1.0 1.2 J <1.0 34 <1.0 NR <1.0 NR NR <1.0 <1.0 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 NR NR <4.1 <2.1 <4.1 <2.1 <2.1 <2.1

MW-5 12/29/2020 19 22 8.9 <0.98 7.4 NR 32 9.9 2.4 J <0.98 <0.98 <0.98 9.5 <0.98 NR <0.98 NR NR <0.98 <0.98 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NR NR <2.0 <2.0 <3.9 <2.0 <2.0 <2.0

6/30/2020 43.8 8.08 27.8 5.59 26.7 0.788 J 799 324 4.36 <0.688 0.602 J <0.627 31.3 2.18 <0.726 <0.529 <0.713 <0.560 <0.552 <0.488 <0.622 <0.705 <0.615 <0.597 <0.578 <0.542 <0.579 <5.60 <0.739 <0.590 <1.1 <0.557 <0.906 <0.568

12/29/2020 52 16 34 6.5 J 31 NR 1000 830 5.9 J <1.9 <1.9 <1.9 40 8.9 NR <1.9 NR NR <1.9 <1.9 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 NR NR <3.8 <3.8 <7.6 <3.8 <3.8 <3.8

6/30/2020 17.1 4.03 25.1 1.95 NR <0.730 98.9 NR <0.788 <0.913 <0.718 <0.832 NR <0.495 3.25 <0.701 <0.945 <0.743 <0.732 <0.647 3.34 <0.935 <0.815 <0.792 <0.767 <0.720 NR <7.43 <0.980 <0.783 <1.47 <0.739 <1.2 <0.754

12/29/2020 10 <0.97 <0.97 <0.97 <0.97 NR 180 40 <0.97 <0.97 <0.97 <0.97 <0.97 <0.97 NR <0.97 NR NR <0.97 <0.97 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 NR NR <1.9 <1.9 <3.9 <1.9 <1.9 <1.9

12/29/2020 DUP 10 <1.2 <1.2 <1.2 <1.2 NR 220 54 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 NR <1.2 NR NR <1.2 <1.2 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4 NR NR <2.4 <2.4 <4.8 <2.4 <2.4 <2.4

MW-21 12/29/2020 9.8 <0.99 4.0 3.4 J 3.8 J NR 150 89 <0.99 <0.99 <0.99 <0.99 2.7 J 1.6 J NR <0.99 NR NR <0.99 <0.99 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NR NR <2.0 <2.0 <4.0 <2.0 <2.0 <2.0

MW-22 12/29/2020 60 53 22 7.3 19 NR 83 26 <1.0 <1.0 <1.0 <1.0 12 1.9 J NR <1.0 NR NR <1.0 <1.0 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 NR NR <2.1 <2.1 <4.1 <2.1 <2.1 <2.1

6/30/2020 30.2 16.2 15.3 3.23 13.3 <0.854 575FRB 27.1 6.7 <1.07 <0.839 <0.972 13.6 1.93 <1.13 <0.820 <1.11 <0.869 <0.856 <0.757 <0.964 <1.09 <0.953 <0.926 <0.896 <0.841 <0.898 <8.69 <1.15 <0.915 <1.72 <0.865 <1.41 <0.881

12/29/2020 16 9.5 8 <0.89 5.4 NR 43 14 3.3 J <0.89 <0.89 <0.89 7.1 <0.89 NR <0.89 NR NR <0.89 <0.89 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 NR NR <1.8 <1.8 <3.6 <1.8 <1.8 <1.8

Notes:

All concentrations reported in units of nanograms per liter (ng/L)

Bolded and orange shaded values are above proposed groundwater enforcement standards

Bolded values are above detection limits

* Proposed groundwater standard applies to individual compound or combined PFOA and PFOS

J = Analyte concentration detected between the laboratory level of detection and the level of quantification

FRB = Compound detected in field reagent blank

NR  =  Not reported due to failure of laboratory QC 

  NE = Not Established

Proposed Groundwater

Enforcement Standard

MW-19R

MW-28R

MW-20R

Page 1 of 1



The electronic signature above is the equivalent of a handwritten signature.
This report shall not be reproduced, except in its entirety, without the written approval of Pace Analytical Services, LLC.

Pace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172
Tel: 803-791-9700 Fax: 803-791-9111 www.pacelabs.com

Report of Analysis

Enviroforensics
N16 W23390 Stone Ridge Drive

Suite G
Waukesha, WI 53188

Attention: Wayne Fassbender

Project Name: Albany

Project Number: 6496

Lot Number:VL31055

Date Completed:02/02/2021
Revision Date: 02/15/2021

02/15/2021 12:11 PM
Approved and released by:

Project Manager II: Karen L. Coonan
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PACE ANALYTICAL SERVICES, LLC
SC DHEC No: 32010001 NELAC No: E87653 NC DENR No: 329 NC Field Parameters No: 5639

Pace Analytical Services, LLC (formerly Shealy Environmetal Services, Inc.)
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.pacelabs.com

Case Narrative
Enviroforensics

Lot Number: VL31055

This Report of Analysis contains the analytical result(s) for the sample(s) listed on the Sample Summary
following this Case Narrative. The sample receiving date is documented in the header information
associated with each sample.

All results listed in this report relate only to the samples that are contained within this report.

Sample receipt, sample analysis, and data review have been performed in accordance with the most
current approved The NELAC Institute (TNI) standards, the Pace Analytical Services, LLC ("Pace")
Laboratory Quality Manual, standard operating procedures (SOPs), and Pace policies. Any exceptions to
the TNI standards, the Laboratory Quality Manual, SOPs or policies are qualified on the results page or
discussed below.

If you have any questions regarding this report please contact the Pace Project Manager listed on the
cover page.

Revised Report - February 15, 2021
A revised report was issued. The labeling of samples VL31055-004 and -010 have been corrected.

All other sample results are as reported in the original PDF report. This report supersedes and
replaces any prior reports issued under this lot number.

Samples VL31055-003, VL31055-005, VL31055-006, and VL31055-007 required centrifugation prior to
extraction, due to excessive solids present in the samples. Centrifugation was performed following the
PFAS Aqueous Centrifuge Protocol; samples were spiked with Surrogate (SUR; Extracted Internal
Standard/EIS) and shaken vigorously before being poured into a conical bottle and centrifuged. The
centrifuged aqueous sample was decanted back into the original sample bottle, off of the condensed
solids remaining in the centrifuge bottle. Original sample bottle was rinsed as normal and centrifuge
bottle was rinsed with 4mL of MeOH. Centrifuge bottle rinsate was added to the elution. Samples
concentrated to <10mL and reconstituted to 10mL using MeOH by transfer pipet.

For samples VL31055-009 and VL31055-004, sample matrix prevented full volume from being extracted,
precluding method mandated bottle rinse. Surrogate recovery was affected for sample VL31005-009.

Surrogate recovery for the following samples was outside the upper control limit: VL31055-003, VL31055-
008. This sample did not contain any target analytes; therefore, re-extraction and/or re-analysis was not
performed.

Surrogate recovery for the following samples was outside control limits: VL31055-005, VL31055-009.
Evidence of matrix interference is present; therefore, re-extraction and/or re-analysis was not performed.

Page 2 of 35



PACE ANALYTICAL SERVICES, LLC
Sample SummaryEnviroforensics
Lot Number: VL31055

 

Sample Number Sample ID Matrix Date Sampled Date Received
001 12/29/2020 09206486-MW1 Aqueous 12/31/2020
002 12/29/2020 09056486-MW2 Aqueous 12/31/2020
003 12/29/2020 08506486-MW5 Aqueous 12/31/2020
004 12/29/2020 07256486-MW19R Aqueous 12/31/2020
005 12/29/2020 09306486-MW20R Aqueous 12/31/2020
006 12/29/2020 08256486-MW21 Aqueous 12/31/2020
007 12/29/2020 09206486-MW22 Aqueous 12/31/2020
008 12/29/2020 08156486-MW28R Aqueous 12/31/2020
009 12/29/20206486-Dup 1 Aqueous 12/31/2020
010 12/29/2020 07256486-FRB-1 Aqueous 12/31/2020
011 12/29/2020 09206486-FRB-2 Aqueous 12/31/2020

(11 samples)

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     

Page 3 of 35



PACE ANALYTICAL SERVICES, LLC
Detection SummaryEnviroforensics

Lot Number: VL31055

 

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 6486-MW1 Aqueous PFBS PFAS by ID 5.1 ng/L 6
001 6486-MW1 Aqueous PFHxS PFAS by ID 1.8 J ng/L 6
001 6486-MW1 Aqueous PFBA PFAS by ID 17 ng/L 6
001 6486-MW1 Aqueous PFDA PFAS by ID 1.2 J ng/L 6
001 6486-MW1 Aqueous PFHpA PFAS by ID 1.8 J ng/L 6
001 6486-MW1 Aqueous PFHxA PFAS by ID 3.1 J ng/L 6
001 6486-MW1 Aqueous PFOA PFAS by ID 6.3 ng/L 6
001 6486-MW1 Aqueous PFPeA PFAS by ID 4.0 ng/L 6
001 6486-MW1 Aqueous PFOS PFAS by ID 5.3 ng/L 6
002 6486-MW2 Aqueous PFBS PFAS by ID 69 ng/L 8
002 6486-MW2 Aqueous PFHxS PFAS by ID 18 ng/L 8
002 6486-MW2 Aqueous PFBA PFAS by ID 220 ng/L 8
002 6486-MW2 Aqueous PFDA PFAS by ID 1.2 J ng/L 8
002 6486-MW2 Aqueous PFHpA PFAS by ID 28 ng/L 8
002 6486-MW2 Aqueous PFHxA PFAS by ID 41 ng/L 8
002 6486-MW2 Aqueous PFOA PFAS by ID 75 ng/L 8
002 6486-MW2 Aqueous PFPeA PFAS by ID 34 ng/L 8
002 6486-MW2 Aqueous PFOS PFAS by ID 11 ng/L 8
003 6486-MW5 Aqueous PFBS PFAS by ID 9.9 ng/L 10
003 6486-MW5 Aqueous PFBA PFAS by ID 32 ng/L 10
003 6486-MW5 Aqueous PFHpA PFAS by ID 7.4 ng/L 10
003 6486-MW5 Aqueous PFHxA PFAS by ID 8.9 ng/L 10
003 6486-MW5 Aqueous PFNA PFAS by ID 2.4 J ng/L 10
003 6486-MW5 Aqueous PFOA PFAS by ID 19 ng/L 10
003 6486-MW5 Aqueous PFPeA PFAS by ID 9.5 ng/L 10
003 6486-MW5 Aqueous PFOS PFAS by ID 22 ng/L 10
004 6486-MW19R Aqueous PFBS PFAS by ID 830 ng/L 12
004 6486-MW19R Aqueous PFPeS PFAS by ID 8.9 ng/L 12
004 6486-MW19R Aqueous PFHxS PFAS by ID 6.5 J ng/L 12
004 6486-MW19R Aqueous PFBA PFAS by ID 1000 ng/L 12
004 6486-MW19R Aqueous PFHpA PFAS by ID 31 ng/L 12
004 6486-MW19R Aqueous PFHxA PFAS by ID 34 ng/L 12
004 6486-MW19R Aqueous PFNA PFAS by ID 5.9 J ng/L 12
004 6486-MW19R Aqueous PFOA PFAS by ID 52 ng/L 12
004 6486-MW19R Aqueous PFPeA PFAS by ID 40 ng/L 12
004 6486-MW19R Aqueous PFOS PFAS by ID 16 ng/L 12
005 6486-MW20R Aqueous PFBS PFAS by ID 40 ng/L 14
005 6486-MW20R Aqueous PFBA PFAS by ID 180 ng/L 14
005 6486-MW20R Aqueous PFOA PFAS by ID 10 ng/L 14
006 6486-MW21 Aqueous PFBS PFAS by ID 89 ng/L 16
006 6486-MW21 Aqueous PFPeS PFAS by ID 1.6 J ng/L 16
006 6486-MW21 Aqueous PFHxS PFAS by ID 3.4 J ng/L 16
006 6486-MW21 Aqueous PFBA PFAS by ID 150 ng/L 16
006 6486-MW21 Aqueous PFHpA PFAS by ID 3.8 J ng/L 16
006 6486-MW21 Aqueous PFHxA PFAS by ID 4.0 ng/L 16

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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Detection Summary (Continued)
Lot Number: VL31055

Sample Sample ID Matrix Parameter Method Result Q Units Page
006 6486-MW21 Aqueous PFOA PFAS by ID 9.8 ng/L 16
006 6486-MW21 Aqueous PFPeA PFAS by ID 2.7 J ng/L 16
007 6486-MW22 Aqueous PFBS PFAS by ID 26 ng/L 18
007 6486-MW22 Aqueous PFPeS PFAS by ID 1.9 J ng/L 18
007 6486-MW22 Aqueous PFHxS PFAS by ID 7.3 ng/L 18
007 6486-MW22 Aqueous PFBA PFAS by ID 83 ng/L 18
007 6486-MW22 Aqueous PFHpA PFAS by ID 19 ng/L 18
007 6486-MW22 Aqueous PFHxA PFAS by ID 22 ng/L 18
007 6486-MW22 Aqueous PFOA PFAS by ID 60 ng/L 18
007 6486-MW22 Aqueous PFPeA PFAS by ID 12 ng/L 18
007 6486-MW22 Aqueous PFOS PFAS by ID 53 ng/L 18
008 6486-MW28R Aqueous PFBS PFAS by ID 14 ng/L 20
008 6486-MW28R Aqueous PFBA PFAS by ID 43 ng/L 20
008 6486-MW28R Aqueous PFHpA PFAS by ID 5.4 ng/L 20
008 6486-MW28R Aqueous PFHxA PFAS by ID 8.0 ng/L 20
008 6486-MW28R Aqueous PFNA PFAS by ID 3.3 J ng/L 20
008 6486-MW28R Aqueous PFOA PFAS by ID 16 ng/L 20
008 6486-MW28R Aqueous PFPeA PFAS by ID 7.1 ng/L 20
008 6486-MW28R Aqueous PFOS PFAS by ID 9.5 ng/L 20
009 6486-Dup 1 Aqueous PFBS PFAS by ID 54 ng/L 22
009 6486-Dup 1 Aqueous PFBA PFAS by ID 220 ng/L 22
009 6486-Dup 1 Aqueous PFOA PFAS by ID 10 ng/L 22
(67 detections)

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW1

VL31055-001
12/29/2020 0920
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1408 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L1.87.4
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L1.87.4
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L1.87.4
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L1.87.4
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L1.87.4
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L1.87.4
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L1.87.4
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L1.87.4
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L1.87.4
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L1.87.4
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L1.87.4
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L3.715
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L1.87.4
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L1.87.4
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 5.1 1ng/L0.923.7
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.923.7
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L1.87.4
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 1.8 J 1ng/L0.923.7
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 17 1ng/L0.923.7
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.2 J 1ng/L0.923.7
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1.8 J 1ng/L0.923.7
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L1.87.4
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 3.1 J 1ng/L0.923.7
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L1.87.4
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 6.3 1ng/L0.923.7
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 4.0 1ng/L0.923.7
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.923.7
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.923.7
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 5.3 1ng/L0.923.7

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 118 25-150
13C2_6:2FTS 110 25-150
13C2_8:2FTS 102 25-150
13C2_PFDoA 109 25-150
13C2_PFHxDA 100 25-150
13C2_PFTeDA 98 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW1

VL31055-001
12/29/2020 0920
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 110 25-150
13C3_PFHxS 107 25-150
13C3-HFPO-DA 116 25-150
13C4_PFBA 115 25-150
13C4_PFHpA 111 25-150
13C5_PFHxA 114 25-150
13C5_PFPeA 116 25-150
13C6_PFDA 111 25-150
13C7_PFUdA 101 25-150
13C8_PFOA 113 25-150
13C8_PFOS 103 25-150
13C8_PFOSA 122 10-150
13C9_PFNA 107 25-150
d-EtFOSA 98 10-150
d5-EtFOSAA 106 25-150
d9-EtFOSE 101 10-150
d-MeFOSA 100 10-150
d3-MeFOSAA 120 25-150
d7-MeFOSE 110 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW2

VL31055-002
12/29/2020 0905
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1418 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.18.2
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.18.2
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.18.2
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.18.2
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.18.2
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.18.2
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.18.2
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.18.2
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.18.2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.18.2
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.18.2
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L4.116
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.18.2
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 69 1ng/L1.04.1
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L1.04.1
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.18.2
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 18 1ng/L1.04.1
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 220 1ng/L1.04.1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP 1.2 J 1ng/L1.04.1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 28 1ng/L1.04.1
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 41 1ng/L1.04.1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 75 1ng/L1.04.1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 34 1ng/L1.04.1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 11 1ng/L1.04.1

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 109 25-150
13C2_6:2FTS 104 25-150
13C2_8:2FTS 98 25-150
13C2_PFDoA 105 25-150
13C2_PFHxDA 70 25-150
13C2_PFTeDA 94 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW2

VL31055-002
12/29/2020 0905
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 108 25-150
13C3_PFHxS 104 25-150
13C3-HFPO-DA 119 25-150
13C4_PFBA 107 25-150
13C4_PFHpA 105 25-150
13C5_PFHxA 108 25-150
13C5_PFPeA 115 25-150
13C6_PFDA 108 25-150
13C7_PFUdA 103 25-150
13C8_PFOA 110 25-150
13C8_PFOS 112 25-150
13C8_PFOSA 117 10-150
13C9_PFNA 107 25-150
d-EtFOSA 81 10-150
d5-EtFOSAA 101 25-150
d9-EtFOSE 93 10-150
d-MeFOSA 85 10-150
d3-MeFOSAA 112 25-150
d7-MeFOSE 101 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW5

VL31055-003
12/29/2020 0850
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1429 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.07.9
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.07.9
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.07.9
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.07.9
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.07.9
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.07.9
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.07.9
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.07.9
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.07.9
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.07.9
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.07.9
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L3.916
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.07.9
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 9.9 1ng/L0.983.9
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.07.9
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 32 1ng/L0.983.9
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 7.4 1ng/L0.983.9
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 8.9 1ng/L0.983.9
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 2.4 J 1ng/L0.983.9
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 19 1ng/L0.983.9
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 9.5 1ng/L0.983.9
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 22 1ng/L0.983.9

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS N 234 25-150
13C2_6:2FTS N 214 25-150
13C2_8:2FTS N 203 25-150
13C2_PFDoA 87 25-150
13C2_PFHxDA 51 25-150
13C2_PFTeDA 58 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW5

VL31055-003
12/29/2020 0850
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 84 25-150
13C3_PFHxS 82 25-150
13C3-HFPO-DA 76 25-150
13C4_PFBA 50 25-150
13C4_PFHpA 91 25-150
13C5_PFHxA 88 25-150
13C5_PFPeA 80 25-150
13C6_PFDA 101 25-150
13C7_PFUdA 94 25-150
13C8_PFOA 94 25-150
13C8_PFOS 92 25-150
13C8_PFOSA 103 10-150
13C9_PFNA 95 25-150
d-EtFOSA 88 10-150
d5-EtFOSAA 106 25-150
d9-EtFOSE 56 10-150
d-MeFOSA 92 10-150
d3-MeFOSAA 116 25-150
d7-MeFOSE 60 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW19R

VL31055-004
12/29/2020 0725
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1554 SES 01/11/2021 1020 78998
2 SOP SPE PFAS by ID SOP 5 01/14/2021 1531 SES 01/11/2021 1020 78998

AnalyticalCASParameter Number Method Result Q LOQ Units Run DL
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L3.815
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L3.815
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L3.815
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L3.815
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L3.815
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L3.815
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L3.815
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L3.815
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L3.815
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L3.815
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L3.815
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L7.631
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L3.815
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L3.815
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 830 1ng/L1.97.6
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP 8.9 1ng/L1.97.6
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L3.815
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 6.5 J 1ng/L1.97.6
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 1000 2ng/L9.538
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 31 1ng/L1.97.6
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L3.815
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 34 1ng/L1.97.6
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 5.9 J 1ng/L1.97.6
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L3.815
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 52 1ng/L1.97.6
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 40 1ng/L1.97.6
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1.97.6
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1.97.6
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 16 1ng/L1.97.6

AcceptanceAcceptance Run 2Run 1Surrogate Q % Recovery Limits % Recovery LimitsQ
13C2_4:2FTS 94 25-150 113 25-150
13C2_6:2FTS 62 25-150 100 25-150
13C2_8:2FTS 49 25-150 98 25-150
13C2_PFDoA 33 25-150 84 25-150
13C2_PFHxDA 32 25-150 98 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW19R

VL31055-004
12/29/2020 0725
12/31/2020

Aqueous

AcceptanceAcceptance Run 2Run 1Surrogate Q % Recovery Limits % Recovery LimitsQ
13C2_PFTeDA 25 25-150 88 25-150
13C3_PFBS 57 25-150 101 25-150
13C3_PFHxS 58 25-150 101 25-150
13C3-HFPO-DA 61 25-150 100 25-150
13C4_PFBA 42 25-150 100 25-150
13C4_PFHpA 62 25-150 98 25-150
13C5_PFHxA 62 25-150 93 25-150
13C5_PFPeA 59 25-150 99 25-150
13C6_PFDA 52 25-150 89 25-150
13C7_PFUdA 38 25-150 94 25-150
13C8_PFOA 57 25-150 91 25-150
13C8_PFOS 49 25-150 91 25-150
13C8_PFOSA 60 10-150 97 10-150
13C9_PFNA 57 25-150 98 25-150
d-EtFOSA 39 10-150 103 10-150
d5-EtFOSAA 40 25-150 100 25-150
d9-EtFOSE 25 10-150 88 10-150
d-MeFOSA 49 10-150 91 10-150
d3-MeFOSAA 44 25-150 101 25-150
d7-MeFOSE 29 10-150 95 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW20R

VL31055-005
12/29/2020 0930
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1450 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L1.97.8
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L1.97.8
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L1.97.8
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L1.97.8
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L1.97.8
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L1.97.8
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L1.97.8
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L1.97.8
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L1.97.8
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L1.97.8
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L1.97.8
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L3.916
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L1.97.8
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L1.97.8
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 40 1ng/L0.973.9
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.973.9
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L1.97.8
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 180 1ng/L0.973.9
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L1.97.8
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L1.97.8
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 10 1ng/L0.973.9
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.973.9
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.973.9
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L0.973.9

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS N 177 25-150
13C2_6:2FTS N 234 25-150
13C2_8:2FTS 130 25-150
13C2_PFDoA 58 25-150
13C2_PFHxDA N 19 25-150
13C2_PFTeDA 30 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW20R

VL31055-005
12/29/2020 0930
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 57 25-150
13C3_PFHxS 72 25-150
13C3-HFPO-DA 45 25-150
13C4_PFBA N 22 25-150
13C4_PFHpA 58 25-150
13C5_PFHxA 42 25-150
13C5_PFPeA 28 25-150
13C6_PFDA 98 25-150
13C7_PFUdA 79 25-150
13C8_PFOA 82 25-150
13C8_PFOS 78 25-150
13C8_PFOSA 93 10-150
13C9_PFNA 87 25-150
d-EtFOSA 58 10-150
d5-EtFOSAA 80 25-150
d9-EtFOSE 34 10-150
d-MeFOSA 70 10-150
d3-MeFOSAA 87 25-150
d7-MeFOSE 52 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     

Page 15 of 35



PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW21

VL31055-006
12/29/2020 0825
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1501 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.07.9
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.07.9
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.07.9
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.07.9
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.07.9
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.07.9
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.07.9
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.07.9
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.07.9
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.07.9
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.07.9
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L4.016
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.07.9
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 89 1ng/L0.994.0
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP 1.6 J 1ng/L0.994.0
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.07.9
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 3.4 J 1ng/L0.994.0
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 150 1ng/L0.994.0
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 3.8 J 1ng/L0.994.0
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 4.0 1ng/L0.994.0
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.07.9
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 9.8 1ng/L0.994.0
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 2.7 J 1ng/L0.994.0
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.994.0
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.994.0
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L0.994.0

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 124 25-150
13C2_6:2FTS 93 25-150
13C2_8:2FTS 79 25-150
13C2_PFDoA 78 25-150
13C2_PFHxDA 60 25-150
13C2_PFTeDA 70 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW21

VL31055-006
12/29/2020 0825
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 87 25-150
13C3_PFHxS 80 25-150
13C3-HFPO-DA 101 25-150
13C4_PFBA 57 25-150
13C4_PFHpA 93 25-150
13C5_PFHxA 99 25-150
13C5_PFPeA 99 25-150
13C6_PFDA 88 25-150
13C7_PFUdA 82 25-150
13C8_PFOA 92 25-150
13C8_PFOS 67 25-150
13C8_PFOSA 103 10-150
13C9_PFNA 89 25-150
d-EtFOSA 88 10-150
d5-EtFOSAA 77 25-150
d9-EtFOSE 77 10-150
d-MeFOSA 91 10-150
d3-MeFOSAA 87 25-150
d7-MeFOSE 84 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW22

VL31055-007
12/29/2020 0920
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1512 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.18.2
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.18.2
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.18.2
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.18.2
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.18.2
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.18.2
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.18.2
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.18.2
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.18.2
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.18.2
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.18.2
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L4.116
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.18.2
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 26 1ng/L1.04.1
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP 1.9 J 1ng/L1.04.1
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.18.2
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 7.3 1ng/L1.04.1
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 83 1ng/L1.04.1
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 19 1ng/L1.04.1
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 22 1ng/L1.04.1
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.18.2
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 60 1ng/L1.04.1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 12 1ng/L1.04.1
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1.04.1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 53 1ng/L1.04.1

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 98 25-150
13C2_6:2FTS 98 25-150
13C2_8:2FTS 93 25-150
13C2_PFDoA 91 25-150
13C2_PFHxDA 57 25-150
13C2_PFTeDA 70 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW22

VL31055-007
12/29/2020 0920
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 100 25-150
13C3_PFHxS 97 25-150
13C3-HFPO-DA 104 25-150
13C4_PFBA 56 25-150
13C4_PFHpA 97 25-150
13C5_PFHxA 98 25-150
13C5_PFPeA 97 25-150
13C6_PFDA 96 25-150
13C7_PFUdA 93 25-150
13C8_PFOA 100 25-150
13C8_PFOS 89 25-150
13C8_PFOSA 106 10-150
13C9_PFNA 95 25-150
d-EtFOSA 98 10-150
d5-EtFOSAA 92 25-150
d9-EtFOSE 71 10-150
d-MeFOSA 109 10-150
d3-MeFOSAA 103 25-150
d7-MeFOSE 82 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW28R

VL31055-008
12/29/2020 0815
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1522 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L1.87.1
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L1.87.1
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L1.87.1
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L1.87.1
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L1.87.1
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L1.87.1
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L1.87.1
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L1.87.1
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L1.87.1
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L1.87.1
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L1.87.1
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L3.614
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L1.87.1
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L1.87.1
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 14 1ng/L0.893.6
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.893.6
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L1.87.1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 43 1ng/L0.893.6
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 5.4 1ng/L0.893.6
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L1.87.1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 8.0 1ng/L0.893.6
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP 3.3 J 1ng/L0.893.6
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L1.87.1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 16 1ng/L0.893.6
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 7.1 1ng/L0.893.6
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.893.6
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.893.6
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 9.5 1ng/L0.893.6

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS N 217 25-150
13C2_6:2FTS 107 25-150
13C2_8:2FTS 85 25-150
13C2_PFDoA 80 25-150
13C2_PFHxDA 67 25-150
13C2_PFTeDA 65 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-MW28R

VL31055-008
12/29/2020 0815
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 85 25-150
13C3_PFHxS 87 25-150
13C3-HFPO-DA 99 25-150
13C4_PFBA 88 25-150
13C4_PFHpA 100 25-150
13C5_PFHxA 100 25-150
13C5_PFPeA 93 25-150
13C6_PFDA 93 25-150
13C7_PFUdA 82 25-150
13C8_PFOA 97 25-150
13C8_PFOS 74 25-150
13C8_PFOSA 97 10-150
13C9_PFNA 94 25-150
d-EtFOSA 89 10-150
d5-EtFOSAA 86 25-150
d9-EtFOSE 78 10-150
d-MeFOSA 88 10-150
d3-MeFOSAA 92 25-150
d7-MeFOSE 82 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-Dup 1

VL31055-009
12/29/2020
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1533 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.49.7
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.49.7
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.49.7
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.49.7
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.49.7
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.49.7
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.49.7
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.49.7
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.49.7
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.49.7
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.49.7
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L4.819
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.49.7
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.49.7
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 54 1ng/L1.24.8
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L1.24.8
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.49.7
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 220 1ng/L1.24.8
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.49.7
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.49.7
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 10 1ng/L1.24.8
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1.24.8
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1.24.8
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L1.24.8

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS N 162 25-150
13C2_6:2FTS N 227 25-150
13C2_8:2FTS 130 25-150
13C2_PFDoA 50 25-150
13C2_PFHxDA N 20 25-150
13C2_PFTeDA N 23 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-Dup 1

VL31055-009
12/29/2020
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 55 25-150
13C3_PFHxS 68 25-150
13C3-HFPO-DA 44 25-150
13C4_PFBA 25 25-150
13C4_PFHpA 55 25-150
13C5_PFHxA 41 25-150
13C5_PFPeA 29 25-150
13C6_PFDA 84 25-150
13C7_PFUdA 77 25-150
13C8_PFOA 75 25-150
13C8_PFOS 84 25-150
13C8_PFOSA 83 10-150
13C9_PFNA 81 25-150
d-EtFOSA 43 10-150
d5-EtFOSAA 76 25-150
d9-EtFOSE 41 10-150
d-MeFOSA 47 10-150
d3-MeFOSAA 84 25-150
d7-MeFOSE 54 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-FRB-1

VL31055-010
12/29/2020 0725
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1440 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.711
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.711
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.711
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.711
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.711
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.711
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.711
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.711
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.711
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.711
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.711
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L5.422
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.711
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.711
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L1.45.4
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.711
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.711
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.711
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1.45.4
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1.45.4
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L1.45.4

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 98 25-150
13C2_6:2FTS 109 25-150
13C2_8:2FTS 93 25-150
13C2_PFDoA 95 25-150
13C2_PFHxDA 74 25-150
13C2_PFTeDA 81 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-FRB-1

VL31055-010
12/29/2020 0725
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 103 25-150
13C3_PFHxS 105 25-150
13C3-HFPO-DA 116 25-150
13C4_PFBA 112 25-150
13C4_PFHpA 101 25-150
13C5_PFHxA 110 25-150
13C5_PFPeA 113 25-150
13C6_PFDA 100 25-150
13C7_PFUdA 99 25-150
13C8_PFOA 107 25-150
13C8_PFOS 96 25-150
13C8_PFOSA 117 10-150
13C9_PFNA 104 25-150
d-EtFOSA 64 10-150
d5-EtFOSAA 101 25-150
d9-EtFOSE 91 10-150
d-MeFOSA 59 10-150
d3-MeFOSAA 104 25-150
d7-MeFOSE 100 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-FRB-2

VL31055-011
12/29/2020 0920
12/31/2020

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 01/13/2021 1605 SES 01/11/2021 1020 78998
AnalyticalCASParameter Number Method Result Q LOQ Units Run DL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L2.07.8
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L2.07.8
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L2.07.8
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.07.8
1H,1H,2H,2H-perfluorododecane sulfonic acid (10:2 FTS) 120226-60-0 PFAS by ID SOP ND 1ng/L2.07.8
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L2.07.8
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.07.8
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L2.07.8
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L2.07.8
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L2.07.8
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L2.07.8
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L3.916
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L2.07.8
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L2.07.8
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L2.07.8
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-hexadecanoic acid (PFHxDA) 67905-19-5 PFAS by ID SOP ND 1ng/L2.07.8
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-octadecanoic acid (PFODA) 16517-11-6 PFAS by ID SOP ND 1ng/L2.07.8
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.983.9
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L0.983.9

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 109 25-150
13C2_6:2FTS 113 25-150
13C2_8:2FTS 107 25-150
13C2_PFDoA 105 25-150
13C2_PFHxDA 78 25-150
13C2_PFTeDA 88 25-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Enviroforensics
6486-FRB-2

VL31055-011
12/29/2020 0920
12/31/2020

Aqueous

AcceptanceRun 1Surrogate Q % Recovery Limits
13C3_PFBS 106 25-150
13C3_PFHxS 103 25-150
13C3-HFPO-DA 121 25-150
13C4_PFBA 113 25-150
13C4_PFHpA 113 25-150
13C5_PFHxA 111 25-150
13C5_PFPeA 113 25-150
13C6_PFDA 103 25-150
13C7_PFUdA 101 25-150
13C8_PFOA 116 25-150
13C8_PFOS 100 25-150
13C8_PFOSA 117 10-150
13C9_PFNA 111 25-150
d-EtFOSA 80 10-150
d5-EtFOSAA 104 25-150
d9-EtFOSE 102 10-150
d-MeFOSA 78 10-150
d3-MeFOSAA 110 25-150
d7-MeFOSE 101 10-150

J = Estimated result < LOQ and > DL_
LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the DL N = Recovery is out of criteria
H = Out of holding time

DL = Detection Limit
W = Reported on wet weight basis
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QC Summary
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PFAS by LC/MS/MS - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ78998-001

78998 SOP SPE
01/11/2021  1020Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q LOQ  DL Units Analysis DateDil
9Cl-PF3ONS ND 01/12/2021 13298.0 2.0 ng/L1
11Cl-PF3OUdS ND 01/12/2021 13298.0 2.0 ng/L1
8:2 FTS ND 01/12/2021 13298.0 2.0 ng/L1
6:2 FTS ND 01/12/2021 13298.0 2.0 ng/L1
10:2 FTS ND 01/12/2021 13298.0 2.0 ng/L1
4:2 FTS ND 01/12/2021 13298.0 2.0 ng/L1
GenX ND 01/12/2021 13298.0 2.0 ng/L1
ADONA ND 01/12/2021 13298.0 2.0 ng/L1
EtFOSA ND 01/12/2021 13298.0 2.0 ng/L1
EtFOSAA ND 01/12/2021 13298.0 2.0 ng/L1
EtFOSE ND 01/12/2021 13298.0 2.0 ng/L1
MeFOSA ND 01/12/2021 132916 4.0 ng/L1
MeFOSAA ND 01/12/2021 13298.0 2.0 ng/L1
MeFOSE ND 01/12/2021 13298.0 2.0 ng/L1
PFBS ND 01/12/2021 13294.0 1.0 ng/L1
PFDS ND 01/12/2021 13294.0 1.0 ng/L1
PFHpS ND 01/12/2021 13294.0 1.0 ng/L1
PFNS ND 01/12/2021 13294.0 1.0 ng/L1
PFOSA ND 01/12/2021 13294.0 1.0 ng/L1
PFPeS ND 01/12/2021 13294.0 1.0 ng/L1
PFDOS ND 01/12/2021 13298.0 2.0 ng/L1
PFHxS ND 01/12/2021 13294.0 1.0 ng/L1
PFBA ND 01/12/2021 13294.0 1.0 ng/L1
PFDA ND 01/12/2021 13294.0 1.0 ng/L1
PFDoA ND 01/12/2021 13294.0 1.0 ng/L1
PFHpA ND 01/12/2021 13294.0 1.0 ng/L1
PFHxDA ND 01/12/2021 13298.0 2.0 ng/L1
PFHxA ND 01/12/2021 13294.0 1.0 ng/L1
PFNA ND 01/12/2021 13294.0 1.0 ng/L1
PFODA ND 01/12/2021 13298.0 2.0 ng/L1
PFOA ND 01/12/2021 13294.0 1.0 ng/L1
PFPeA ND 01/12/2021 13294.0 1.0 ng/L1
PFTeDA ND 01/12/2021 13294.0 1.0 ng/L1
PFTrDA ND 01/12/2021 13294.0 1.0 ng/L1
PFUdA ND 01/12/2021 13294.0 1.0 ng/L1
PFOS ND 01/12/2021 13294.0 1.0 ng/L1
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 94 25-150
13C2_6:2FTS 101 25-150
13C2_8:2FTS 106 25-150
13C2_PFDoA 95 25-150
13C2_PFHxDA 95 25-150

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

LOQ = Limit of Quantitation ND = Not detected at or above the DL
J = Estimated result < LOQ and > DL

N = Recovery is out of criteria
P = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria

_DL = Detection Limit
* = RSD is out of criteria
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PFAS by LC/MS/MS - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ78998-001

78998 SOP SPE
01/11/2021  1020Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C2_PFTeDA 93 25-150
13C3_PFBS 98 25-150
13C3_PFHxS 95 25-150
13C3-HFPO-DA 111 25-150
13C4_PFBA 103 25-150
13C4_PFHpA 103 25-150
13C5_PFHxA 99 25-150
13C5_PFPeA 101 25-150
13C6_PFDA 94 25-150
13C7_PFUdA 98 25-150
13C8_PFOA 101 25-150
13C8_PFOS 87 25-150
13C8_PFOSA 107 10-150
13C9_PFNA 102 25-150
d-EtFOSA 95 10-150
d5-EtFOSAA 104 25-150
d9-EtFOSE 98 10-150
d-MeFOSA 105 10-150
d3-MeFOSAA 105 25-150
d7-MeFOSE 109 10-150

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

LOQ = Limit of Quantitation ND = Not detected at or above the DL
J = Estimated result < LOQ and > DL

N = Recovery is out of criteria
P = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria

_DL = Detection Limit
* = RSD is out of criteria
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PFAS by LC/MS/MS - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ78998-002

78998 SOP SPE
01/11/2021  1020Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ng/L) (ng/L)

9Cl-PF3ONS 18 01/12/2021 134012115 50-1501
11Cl-PF3OUdS 18 01/12/2021 134012115 50-1501
8:2 FTS 15 01/12/2021 13409815 50-1501
6:2 FTS 17 01/12/2021 134011415 50-1501
10:2 FTS 17 01/12/2021 134010915 50-1501
4:2 FTS 14 01/12/2021 13409415 50-1501
GenX 33 01/12/2021 134010332 50-1501
ADONA 16 01/12/2021 134010815 50-1501
EtFOSA 15 01/12/2021 13409416 50-1501
EtFOSAA 16 01/12/2021 134010216 50-1501
EtFOSE 14 01/12/2021 13409016 50-1501
MeFOSA 19 01/12/2021 134011716 50-1501
MeFOSAA 16 01/12/2021 134010216 50-1501
MeFOSE 16 01/12/2021 134010216 50-1501
PFBS 14 01/12/2021 13409614 50-1501
PFDS 19 01/12/2021 134012215 50-1501
PFHpS 17 01/12/2021 134010915 50-1501
PFNS 18 01/12/2021 134011915 50-1501
PFOSA 18 01/12/2021 134011016 50-1501
PFPeS 16 01/12/2021 134010715 50-1501
PFDOS 19 01/12/2021 134012315 50-1501
PFHxS 14 01/12/2021 13409715 50-1501
PFBA 17 01/12/2021 134010416 50-1501
PFDA 17 01/12/2021 134010716 50-1501
PFDoA 17 01/12/2021 134010716 50-1501
PFHpA 17 01/12/2021 134010916 50-1501
PFHxDA 17 01/12/2021 134010616 50-1501
PFHxA 17 01/12/2021 134010716 50-1501
PFNA 17 01/12/2021 134010716 50-1501
PFODA 18 01/12/2021 134011016 50-1501
PFOA 17 01/12/2021 134010416 50-1501
PFPeA 16 01/12/2021 134010216 50-1501
PFTeDA 16 01/12/2021 13409716 50-1501
PFTrDA 17 01/12/2021 134010916 50-1501
PFUdA 15 01/12/2021 13409316 50-1501
PFOS 17 01/12/2021 134011415 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 91 25-150
13C2_6:2FTS 97 25-150
13C2_8:2FTS 88 25-150
13C2_PFDoA 85 25-150
13C2_PFHxDA 92 25-150

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

LOQ = Limit of Quantitation ND = Not detected at or above the DL
J = Estimated result < LOQ and > DL

N = Recovery is out of criteria
P = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria

_DL = Detection Limit
* = RSD is out of criteria
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PFAS by LC/MS/MS - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ78998-002

78998 SOP SPE
01/11/2021  1020Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C2_PFTeDA 87 25-150
13C3_PFBS 89 25-150
13C3_PFHxS 91 25-150
13C3-HFPO-DA 100 25-150
13C4_PFBA 94 25-150
13C4_PFHpA 95 25-150
13C5_PFHxA 91 25-150
13C5_PFPeA 97 25-150
13C6_PFDA 86 25-150
13C7_PFUdA 98 25-150
13C8_PFOA 92 25-150
13C8_PFOS 77 25-150
13C8_PFOSA 97 10-150
13C9_PFNA 92 25-150
d-EtFOSA 91 10-150
d5-EtFOSAA 90 25-150
d9-EtFOSE 93 10-150
d-MeFOSA 94 10-150
d3-MeFOSAA 97 25-150
d7-MeFOSE 96 10-150

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

LOQ = Limit of Quantitation ND = Not detected at or above the DL
J = Estimated result < LOQ and > DL

N = Recovery is out of criteria
P = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria

_DL = Detection Limit
* = RSD is out of criteria

QC Data for Lot Number: VL31055106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.pacelabs.comPace Analytical Services, LLC (formerly Shealy Environmental Services, Inc.)     

Page 32 of 35



Chain of Custody
and

Miscellaneous Documents
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