
           

   

 

 

An Equal Opportunity Employer M/F/V/H 

October 6, 2021 
File No. 20.0157080.00 
 
Mr. Kevin D. McKnight, Advanced Hydrogeologist 
Wisconsin Department of Natural Resources 
625 East County Road Y, Suite 700 
Oshkosh, Wisconsin  54901‐9731 
 
Re:  Preliminary Soil and Groundwater Analytical Results 
  Oshkosh Defense LLC ‐ Waukau Lot and West Plant Sites 
  WDNR BRRTS #02‐71‐587405 and #02‐71‐587406 
 
Dear Mr. McKnight: 

On September 30, 2021, representatives of GZA GeoEnvironmental, Inc. (GZA), Oshkosh Defense, LLC 
(Oshkosh),  and  the Wisconsin  Department  of  Natural  Resources  (WDNR)  participated  in  a  virtual 
meeting  to  discuss  the  per‐  and  polyfluoroalkyl  substance  (PFAS)  results  of  recent  soil  and 
groundwater samples collected at  the Waukau Lot  (BRRTS #02‐71‐587405) and West Plant  (BRRTS 
#02‐71‐587406)  sites.    Figure 1  shows  the  locations of  the  soil borings and monitoring well  at  the 
Waukau Lot site and Figures 2 and 3 show the locations of the monitoring well and soil borings at the 
West Plant  site.    Following a period of  internal data quality  review, GZA, on behalf of Oshkosh,  is 
submitting  this  letter  and  the attached analytical  reports  as notification  to  the WDNR as  required 
under Wisconsin Administrative Code (Wis. Admin. Code) Chapter NR 716.14. 

As we discussed during our virtual meeting, given these initial laboratory results, the natural variability 
in groundwater sampling, and the low levels of quantification involved, Oshkosh is electing to conduct 
a resampling of the monitoring wells on both the Waukau Lot and West Plant sites to confirm the 
initial results and improve confidence in the findings on which further decisions can be made.   We 
plan to conduct this resampling at both sites during the month of October 2021.  Once the resampling 
laboratory results are received and reviewed, GZA and Oshkosh will provide an interpretation of the 
findings, our conclusions, and the proposed next steps. 

We appreciate the WDNR’s assistance in this matter.  If you have questions regarding the information 
presented, please feel free to contact us at 262‐754‐2578. 

Sincerely, 

GZA GeoEnvironmental, Inc. 
 
 
Kevin M. Hedinger            John C. Osborne, P.G. 
Senior Hydrogeologist            Principal Hydrogeologist 
kevin.hedinger@gza.com          john.osborne@gza.com  
 
J:\157000to157099\157080 Oshkosh\Correspondence\FINAL 20.0157080.00 Prelim Soil and GW Analytical Results_Oshkosh WI  10‐6‐21.docx 

 
Attachment:  Figures 1, 2, and 3 

  Laboratory Analytical Reports 
 
cc:  Mr. Kevin Tubbs, Oshkosh Corporation 
  Ms. Suzanne Murawski, Oshkosh Defense 
  Mr. Michael Power, Oshkosh Defense 

Mr. Edward B. Witte, Godfrey & Kahn, S.C. 
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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

GZA GeoEnvironmental, Inc.
17975 West Sarah Lane, Suite 100

Brookfield, WI 53045
Attention: Kevin Hedinger

Project Name: 20.0157080 Oshkosh PFAS Sampling

Project Number: 20.0157080

Lot Number:WH17016

Date Completed:09/16/2021

09/16/2021 11:08 AM
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
GZA GeoEnvironmental, Inc.

Lot Number: WH17016

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.

Where applicable, all soil sample results (including LOQ and DL if requested) are corrected for dry weight
unless flagged with a "W" qualifier.

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

Page 2 of 18



PACE ANALYTICAL SERVICES, LLC
Sample SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH17016

 

Project Name: 20.0157080 Oshkosh PFAS Sampling
Project Number: 20.0157080

Sample Number Sample ID Matrix Date Sampled Date Received
001 08/14/2021 0910WL-B11 (5-6') Solid 08/17/2021
002 08/14/2021 1000WL-SED 1 (0-0.5') Solid 08/17/2021
003 08/14/2021 1010WL-SED 2 (0-0.5') Solid 08/17/2021
004 08/14/2021 1020WL-SED 3 (0-0.5') Solid 08/17/2021
005 08/14/2021 1030WL-EQUIPMENT BLANK 1- TROWEL Aqueous 08/17/2021
006 08/14/2021 1100WL-EQUIPMENT BLANK 2- DRIVE SHOE Aqueous 08/17/2021

(6 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.)     
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PACE ANALYTICAL SERVICES, LLC
Detection SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH17016

 

Project Name: 20.0157080 Oshkosh PFAS Sampling
Project Number: 20.0157080

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 WL-B11 (5-6') Solid 6:2 FTS PFAS by ID 4.1 ug/kg 5
001 WL-B11 (5-6') Solid PFHxA PFAS by ID 0.28 J ug/kg 5
001 WL-B11 (5-6') Solid PFPeA PFAS by ID 0.46 J ug/kg 5
002 WL-SED 1 (0-0.5') Solid 6:2 FTS PFAS by ID 41 ug/kg 6
002 WL-SED 1 (0-0.5') Solid PFHxA PFAS by ID 2.7 ug/kg 6
002 WL-SED 1 (0-0.5') Solid PFPeA PFAS by ID 2.9 ug/kg 6
002 WL-SED 1 (0-0.5') Solid PFOS PFAS by ID 3.9 ug/kg 6
003 WL-SED 2 (0-0.5') Solid 6:2 FTS PFAS by ID 9.3 ug/kg 7
003 WL-SED 2 (0-0.5') Solid PFHxA PFAS by ID 4.6 ug/kg 7
003 WL-SED 2 (0-0.5') Solid PFPeA PFAS by ID 17 ug/kg 7
003 WL-SED 2 (0-0.5') Solid PFOS PFAS by ID 5.1 ug/kg 7
004 WL-SED 3 (0-0.5') Solid 6:2 FTS PFAS by ID 5.1 ug/kg 8
004 WL-SED 3 (0-0.5') Solid PFHxA PFAS by ID 4.3 ug/kg 8
004 WL-SED 3 (0-0.5') Solid PFPeA PFAS by ID 15 ug/kg 8
004 WL-SED 3 (0-0.5') Solid PFOS PFAS by ID 2.8 ug/kg 8
(15 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:

GZA GeoEnvironmental, Inc.
WL-B11 (5-6')

WH17016-001
08/14/2021 0910
08/17/2021

Solid
% Solids: 80.5    08/17/2021 2133Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 08/28/2021 0010 NK1 08/26/2021 1150 13393

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 4.1 1ug/kg0.352.3
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 0.28 J 1ug/kg0.211.1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ug/kg0.241.1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.46 J 1ug/kg0.181.1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ug/kg0.411.1

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 83 25-150
13C5_PFHxA 86 25-150
13C5_PFPeA 87 25-150
13C8_PFOA 84 25-150
13C8_PFOS 84 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-SED 1 (0-0.5')

WH17016-002
08/14/2021 1000
08/17/2021

Solid
% Solids: 61.4    08/17/2021 2133Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 08/28/2021 0020 NK1 08/26/2021 1150 13393

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 41 1ug/kg0.483.2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 2.7 1ug/kg0.291.6
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ug/kg0.341.6
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 2.9 1ug/kg0.251.6
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 3.9 1ug/kg0.561.6

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 121 25-150
13C5_PFHxA 76 25-150
13C5_PFPeA 73 25-150
13C8_PFOA 75 25-150
13C8_PFOS 63 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-SED 2 (0-0.5')

WH17016-003
08/14/2021 1010
08/17/2021

Solid
% Solids: 67.6    08/17/2021 2133Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 08/28/2021 0031 NK1 08/26/2021 1150 13393

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 9.3 1ug/kg0.422.8
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 4.6 1ug/kg0.261.4
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ug/kg0.291.4
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 17 1ug/kg0.221.4
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 5.1 1ug/kg0.491.4

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 99 25-150
13C5_PFHxA 78 25-150
13C5_PFPeA 74 25-150
13C8_PFOA 82 25-150
13C8_PFOS 71 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-SED 3 (0-0.5')

WH17016-004
08/14/2021 1020
08/17/2021

Solid
% Solids: 65.7    08/17/2021 2133Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 08/28/2021 0041 NK1 08/26/2021 1150 13393

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 5.1 1ug/kg0.402.6
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 4.3 1ug/kg0.241.3
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ug/kg0.281.3
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 15 1ug/kg0.211.3
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 2.8 1ug/kg0.471.3

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 84 25-150
13C5_PFHxA 73 25-150
13C5_PFPeA 68 25-150
13C8_PFOA 72 25-150
13C8_PFOS 64 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-EQUIPMENT BLANK 1- TROWEL

WH17016-005
08/14/2021 1030
08/17/2021

Aqueous
Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 09/09/2021 1804 SES 09/08/2021 1730 14782

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.18.3
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.724.2
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L0.864.2
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.574.2
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L2.14.2

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 118 25-150
13C5_PFHxA 92 25-150
13C5_PFPeA 98 25-150
13C8_PFOA 90 25-150
13C8_PFOS 89 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-EQUIPMENT BLANK 2- DRIVE SHOE

WH17016-006
08/14/2021 1100
08/17/2021

Aqueous
Project Name: 20.0157080 Oshkosh PFAS 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 09/09/2021 1815 SES 09/08/2021 1730 14782

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.39.2
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.794.6
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L0.954.6
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.624.6
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L2.34.6

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 142 25-150
13C5_PFHxA 92 25-150
13C5_PFPeA 96 25-150
13C8_PFOA 87 25-150
13C8_PFOS 93 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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: WQ13393-001

13393 SOP SPE
08/26/2021  1150Analytical Method: PFAS by ID SOP

Matrix: Solid

Parameter Result Q LOQ MDL Units Analysis DateDil
6:2 FTS ND 08/27/2021 14382.0 0.31 ug/kg1
PFHxA ND 08/27/2021 14381.0 0.18 ug/kg1
PFOA ND 08/27/2021 14381.0 0.21 ug/kg1
PFPeA ND 08/27/2021 14381.0 0.16 ug/kg1
PFOS ND 08/27/2021 14381.0 0.36 ug/kg1
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 93 25-150
13C5_PFHxA 99 25-150
13C5_PFPeA 92 25-150
13C8_PFOA 102 25-150
13C8_PFOS 91 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

QC Data for Lot Number: WH17016106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ13393-002

13393 SOP SPE
08/26/2021  1150Analytical Method: PFAS by ID SOP

Matrix: Solid

Parameter Result Q % Rec
Spike Amount Analysis Date%Rec LimitDil(ug/kg) (ug/kg)

6:2 FTS 2.0 08/27/2021 14481051.9 50-1501
PFHxA 1.9 08/27/2021 1448932.0 50-1501
PFOA 1.9 08/27/2021 1448962.0 50-1501
PFPeA 1.9 08/27/2021 1448932.0 50-1501
PFOS 1.7 08/27/2021 1448911.9 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 95 25-150
13C5_PFHxA 101 25-150
13C5_PFPeA 95 25-150
13C8_PFOA 98 25-150
13C8_PFOS 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

QC Data for Lot Number: WH17016106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ14782-001

14782 SOP SPE
09/08/2021  1730Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q LOQ MDL Units Analysis DateDil
6:2 FTS ND 09/09/2021 14118.0 2.0 ng/L1
PFHxA ND 09/09/2021 14114.0 0.69 ng/L1
PFOA ND 09/09/2021 14114.0 0.83 ng/L1
PFPeA ND 09/09/2021 14114.0 0.54 ng/L1
PFOS ND 09/09/2021 14114.0 2.0 ng/L1
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 90 25-150
13C5_PFHxA 87 25-150
13C5_PFPeA 95 25-150
13C8_PFOA 79 25-150
13C8_PFOS 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

QC Data for Lot Number: WH17016106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ14782-002

14782 SOP SPE
09/08/2021  1730Analytical Method: PFAS by ID SOP

Matrix: Aqueous

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

6:2 FTS 16 09/09/2021 142210615 50-1501
PFHxA 16 09/09/2021 142210216 50-1501
PFOA 18 09/09/2021 142211016 50-1501
PFPeA 18 09/09/2021 142211116 50-1501
PFOS 16 09/09/2021 142210715 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 89 25-150
13C5_PFHxA 87 25-150
13C5_PFPeA 87 25-150
13C8_PFOA 80 25-150
13C8_PFOS 78 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

QC Data for Lot Number: WH17016106 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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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

GZA GeoEnvironmental, Inc.
17975 West Sarah Lane, Suite 100

Brookfield, WI 53045
Attention: Kevin Hedinger

Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080

Lot Number:WH24025

Date Completed:09/17/2021

09/17/2021 3:06 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
GZA GeoEnvironmental, Inc.

Lot Number: WH24025

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.

Page 2 of 14



PACE ANALYTICAL SERVICES, LLC
Sample SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH24025

 

Project Name: Oshkosh GW PFAS Sampling
Project Number: 20.0157080

Sample Number Sample ID Matrix Date Sampled Date Received
001 08/19/2021 1655WL-MW-1 Aqueous 08/24/2021

(1 sample)

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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PACE ANALYTICAL SERVICES, LLC
Detection SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH24025

 

Project Name: Oshkosh GW PFAS Sampling
Project Number: 20.0157080

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 WL-MW-1 Aqueous 6:2 FTS PFAS by ID 10000 ng/L 5
001 WL-MW-1 Aqueous PFHxS PFAS by ID 34 J ng/L 5
001 WL-MW-1 Aqueous PFBA PFAS by ID 460 ng/L 5
001 WL-MW-1 Aqueous PFHpA PFAS by ID 320 ng/L 5
001 WL-MW-1 Aqueous PFHxA PFAS by ID 1600 ng/L 5
001 WL-MW-1 Aqueous PFOA PFAS by ID 41 J ng/L 6
001 WL-MW-1 Aqueous PFPeA PFAS by ID 3200 ng/L 6
(7 detections)
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PFAS by LC/MS/MS
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

GZA GeoEnvironmental, Inc.
WL-MW-1

WH24025-001
08/19/2021 1655
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 20 09/15/2021 1832 MMM 09/13/2021 1227 15147

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L9.2150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L13150
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L30150
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 10000 1ng/L38150
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L17150
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L39150
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L9.2150
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L26150
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L14150
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L18150
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L24300
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L18150
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L24150
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP ND 1ng/L7.976
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1576
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L9.576
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1476
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1276
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L1176
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L20150
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 34 J 1ng/L1076
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 460 1ng/L1176
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1076
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L9.076
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 320 1ng/L8.576
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 1600 1ng/L1376
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L8.876
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 41 J 1ng/L1676
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 3200 1ng/L1076
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1176
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1076
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1276
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L3876

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 132 25-150
13C2_6:2FTS 130 25-150
13C2_8:2FTS 120 25-150
13C2_PFDoA 102 25-150
13C2_PFTeDA 97 25-150
13C3_PFBS 99 25-150
13C3_PFHxS 87 25-150
13C3-HFPO-DA 95 25-150
13C4_PFBA 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WL-MW-1

WH24025-001
08/19/2021 1655
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
AcceptanceRun 1Surrogate Q % Recovery Limits

13C4_PFHpA 110 25-150
13C5_PFHxA 94 25-150
13C5_PFPeA 99 25-150
13C6_PFDA 92 25-150
13C7_PFUdA 90 25-150
13C8_PFOA 97 25-150
13C8_PFOS 72 25-150
13C8_PFOSA 82 10-150
13C9_PFNA 95 25-150
d-EtFOSA 94 10-150
d5-EtFOSAA 106 25-150
d9-EtFOSE 90 10-150
d-MeFOSA 85 10-150
d3-MeFOSAA 104 25-150
d7-MeFOSE 90 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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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QC Summary

QC Data for Lot Number: WH24025106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-001

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q LOQ MDL Units Analysis DateDil
9Cl-PF3ONS ND 09/14/2021 18008.0 0.48 ng/L1
11Cl-PF3OUdS ND 09/14/2021 18008.0 0.66 ng/L1
8:2 FTS ND 09/14/2021 18008.0 1.6 ng/L1
6:2 FTS ND 09/14/2021 18008.0 2.0 ng/L1
4:2 FTS ND 09/14/2021 18008.0 0.87 ng/L1
GenX ND 09/14/2021 18008.0 2.1 ng/L1
ADONA ND 09/14/2021 18008.0 0.48 ng/L1
EtFOSA ND 09/14/2021 18008.0 1.4 ng/L1
EtFOSAA ND 09/14/2021 18008.0 0.75 ng/L1
EtFOSE ND 09/14/2021 18008.0 0.95 ng/L1
MeFOSA ND 09/14/2021 180016 1.3 ng/L1
MeFOSAA ND 09/14/2021 18008.0 0.93 ng/L1
MeFOSE ND 09/14/2021 18008.0 1.3 ng/L1
PFBS ND 09/14/2021 18004.0 0.41 ng/L1
PFDS ND 09/14/2021 18004.0 0.78 ng/L1
PFHpS ND 09/14/2021 18004.0 0.50 ng/L1
PFNS ND 09/14/2021 18004.0 0.71 ng/L1
PFOSA ND 09/14/2021 18004.0 0.61 ng/L1
PFPeS ND 09/14/2021 18004.0 0.59 ng/L1
PFDOS ND 09/14/2021 18008.0 1.0 ng/L1
PFHxS ND 09/14/2021 18004.0 0.55 ng/L1
PFBA ND 09/14/2021 18004.0 0.60 ng/L1
PFDA ND 09/14/2021 18004.0 0.52 ng/L1
PFDoA ND 09/14/2021 18004.0 0.47 ng/L1
PFHpA ND 09/14/2021 18004.0 0.45 ng/L1
PFHxA ND 09/14/2021 18004.0 0.69 ng/L1
PFNA ND 09/14/2021 18004.0 0.46 ng/L1
PFOA ND 09/14/2021 18004.0 0.83 ng/L1
PFPeA ND 09/14/2021 18004.0 0.54 ng/L1
PFTeDA ND 09/14/2021 18004.0 0.60 ng/L1
PFTrDA ND 09/14/2021 18004.0 0.53 ng/L1
PFUdA ND 09/14/2021 18004.0 0.63 ng/L1
PFOS ND 09/14/2021 18004.0 2.0 ng/L1
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 143 25-150
13C2_6:2FTS 92 25-150
13C2_8:2FTS 100 25-150
13C2_PFDoA 115 25-150
13C2_PFTeDA 126 25-150
13C3_PFBS 114 25-150
13C3_PFHxS 104 25-150
13C3-HFPO-DA 125 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

QC Data for Lot Number: WH24025106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-001

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C4_PFBA 111 25-150
13C4_PFHpA 121 25-150
13C5_PFHxA 123 25-150
13C5_PFPeA 109 25-150
13C6_PFDA 115 25-150
13C7_PFUdA 118 25-150
13C8_PFOA 119 25-150
13C8_PFOS 128 25-150
13C8_PFOSA 105 10-150
13C9_PFNA 124 25-150
d-EtFOSA 104 10-150
d5-EtFOSAA 105 25-150
d9-EtFOSE 108 10-150
d-MeFOSA 107 10-150
d3-MeFOSAA 110 25-150
d7-MeFOSE 115 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: WH24025106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-002

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

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

9Cl-PF3ONS 13 09/14/2021 18108815 50-1501
11Cl-PF3OUdS 13 09/14/2021 18108815 50-1501
8:2 FTS 13 09/14/2021 18108315 50-1501
6:2 FTS 15 09/14/2021 181010215 50-1501
4:2 FTS 15 09/14/2021 181010015 50-1501
GenX 25 09/14/2021 18107932 50-1501
ADONA 16 09/14/2021 181010415 50-1501
EtFOSA 17 09/14/2021 181010516 50-1501
EtFOSAA 16 09/14/2021 181010316 50-1501
EtFOSE 16 09/14/2021 181010216 50-1501
MeFOSA 18 09/14/2021 181011416 50-1501
MeFOSAA 16 09/14/2021 18109716 50-1501
MeFOSE 14 09/14/2021 18108916 50-1501
PFBS 15 09/14/2021 181010314 50-1501
PFDS 13 09/14/2021 18108715 50-1501
PFHpS 16 09/14/2021 181010415 50-1501
PFNS 15 09/14/2021 18109615 50-1501
PFOSA 16 09/14/2021 181010316 50-1501
PFPeS 16 09/14/2021 181010715 50-1501
PFDOS 15 09/14/2021 18109815 50-1501
PFHxS 14 09/14/2021 18109915 50-1501
PFBA 17 09/14/2021 181010716 50-1501
PFDA 16 09/14/2021 18109916 50-1501
PFDoA 18 09/14/2021 181011216 50-1501
PFHpA 17 09/14/2021 181010616 50-1501
PFHxA 15 09/14/2021 18109516 50-1501
PFNA 16 09/14/2021 18109716 50-1501
PFOA 16 09/14/2021 181010316 50-1501
PFPeA 15 09/14/2021 18109416 50-1501
PFTeDA 18 09/14/2021 181011216 50-1501
PFTrDA 16 09/14/2021 181010316 50-1501
PFUdA 18 09/14/2021 181011016 50-1501
PFOS 15 09/14/2021 181010115 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 141 25-150
13C2_6:2FTS 91 25-150
13C2_8:2FTS 104 25-150
13C2_PFDoA 102 25-150
13C2_PFTeDA 117 25-150
13C3_PFBS 112 25-150
13C3_PFHxS 108 25-150
13C3-HFPO-DA 133 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

QC Data for Lot Number: WH24025106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-002

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C4_PFBA 112 25-150
13C4_PFHpA 107 25-150
13C5_PFHxA 117 25-150
13C5_PFPeA 125 25-150
13C6_PFDA 122 25-150
13C7_PFUdA 104 25-150
13C8_PFOA 119 25-150
13C8_PFOS 111 25-150
13C8_PFOSA 99 10-150
13C9_PFNA 128 25-150
d-EtFOSA 90 10-150
d5-EtFOSAA 112 25-150
d9-EtFOSE 108 10-150
d-MeFOSA 101 10-150
d3-MeFOSAA 107 25-150
d7-MeFOSE 113 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: WH24025106 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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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

GZA GeoEnvironmental, Inc.
17975 West Sarah Lane, Suite 100

Brookfield, WI 53045
Attention: Kevin Hedinger

Project Name: 20.0157080 Oshkosh- West Plant PFAS Sampling

Project Number: 20.0157080

Lot Number:WH17017

Date Completed:09/12/2021

09/13/2021 10:25 AM
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
GZA GeoEnvironmental, Inc.

Lot Number: WH17017

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.

Where applicable, all soil sample results (including LOQ and DL if requested) are corrected for dry weight
unless flagged with a "W" qualifier.

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

Surrogate recovery for the following sample was outside the upper control limit: WH17017-003. This
sample did not contain any target analytes; therefore, re-extraction and/or re-analysis was not performed.

Page 2 of 15



PACE ANALYTICAL SERVICES, LLC
Sample SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH17017

 

Project Name: 20.0157080 Oshkosh- West Plant PFAS Sampling
Project Number: 20.0157080

Sample Number Sample ID Matrix Date Sampled Date Received
001 08/14/2021 1300WP-SB9 (1-2') Solid 08/17/2021
002 08/14/2021 1520WP EQUIP BLANK 1 - HAND AUGER Aqueous 08/17/2021
003 08/14/2021 1530WP EQUIP BLANK 2 - DRIVE SHOE Aqueous 08/17/2021

(3 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.)     
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PACE ANALYTICAL SERVICES, LLC
Detection SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH17017

 

Project Name: 20.0157080 Oshkosh- West Plant PFAS Sampling
Project Number: 20.0157080

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 WP-SB9 (1-2') Solid PFHpA PFAS by ID 0.28 J ug/kg 5
001 WP-SB9 (1-2') Solid PFOA PFAS by ID 0.52 J ug/kg 5
001 WP-SB9 (1-2') Solid PFPeA PFAS by ID 0.27 J ug/kg 5
001 WP-SB9 (1-2') Solid PFOS PFAS by ID 38 ug/kg 5
002 WP EQUIP BLANK 1 - HAND AUGER Aqueous PFOS PFAS by ID 2.9 J ng/L 6
(5 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:

GZA GeoEnvironmental, Inc.
WP-SB9 (1-2')

WH17017-001
08/14/2021 1300
08/17/2021

Solid
% Solids: 77.1    08/17/2021 2133Project Name: 20.0157080 Oshkosh- West 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 08/28/2021 0052 SES 08/26/2021 1150 13393

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ug/kg0.342.2
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 0.28 J 1ug/kg0.161.1
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ug/kg0.201.1
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 0.52 J 1ug/kg0.241.1
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 0.27 J 1ug/kg0.181.1
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 38 1ug/kg0.391.1

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 90 25-150
13C4_PFHpA 94 25-150
13C5_PFHxA 95 25-150
13C5_PFPeA 93 25-150
13C8_PFOA 95 25-150
13C8_PFOS 80 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WP EQUIP BLANK 1 - HAND AUGER

WH17017-002
08/14/2021 1520
08/17/2021

Aqueous
Project Name: 20.0157080 Oshkosh- West 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 09/09/2021 1826 SES 09/08/2021 1730 14782

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND 1ng/L2.611
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L0.595.3
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.915.3
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L1.15.3
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.725.3
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 2.9 J 1ng/L2.65.3

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS 124 25-150
13C4_PFHpA 95 25-150
13C5_PFHxA 89 25-150
13C5_PFPeA 87 25-150
13C8_PFOA 84 25-150
13C8_PFOS 90 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WP EQUIP BLANK 2 - DRIVE SHOE

WH17017-003
08/14/2021 1530
08/17/2021

Aqueous
Project Name: 20.0157080 Oshkosh- West 

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 09/09/2021 1836 SES 09/08/2021 1730 14782

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND Q 1ng/L2.510
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L0.565.0
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.865.0
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L1.05.0
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.685.0
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L2.55.0

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_6:2FTS N 244 25-150
13C4_PFHpA 90 25-150
13C5_PFHxA 90 25-150
13C5_PFPeA 93 25-150
13C8_PFOA 88 25-150
13C8_PFOS 93 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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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QC Summary

QC Data for Lot Number: WH17017106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ13393-001

13393 SOP SPE
08/26/2021  1150Analytical Method: PFAS by ID SOP

Matrix: Solid

Parameter Result Q LOQ MDL Units Analysis DateDil
6:2 FTS ND 08/27/2021 14382.0 0.31 ug/kg1
PFHpA ND 08/27/2021 14381.0 0.14 ug/kg1
PFHxA ND 08/27/2021 14381.0 0.18 ug/kg1
PFOA ND 08/27/2021 14381.0 0.21 ug/kg1
PFPeA ND 08/27/2021 14381.0 0.16 ug/kg1
PFOS ND 08/27/2021 14381.0 0.36 ug/kg1
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 93 25-150
13C4_PFHpA 97 25-150
13C5_PFHxA 99 25-150
13C5_PFPeA 92 25-150
13C8_PFOA 102 25-150
13C8_PFOS 91 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

QC Data for Lot Number: WH17017106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ13393-002

13393 SOP SPE
08/26/2021  1150Analytical Method: PFAS by ID SOP

Matrix: Solid

Parameter Result Q % Rec
Spike Amount Analysis Date%Rec LimitDil(ug/kg) (ug/kg)

6:2 FTS 2.0 08/27/2021 14481051.9 50-1501
PFHpA 1.9 08/27/2021 1448962.0 50-1501
PFHxA 1.9 08/27/2021 1448932.0 50-1501
PFOA 1.9 08/27/2021 1448962.0 50-1501
PFPeA 1.9 08/27/2021 1448932.0 50-1501
PFOS 1.7 08/27/2021 1448911.9 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 95 25-150
13C4_PFHpA 100 25-150
13C5_PFHxA 101 25-150
13C5_PFPeA 95 25-150
13C8_PFOA 98 25-150
13C8_PFOS 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

QC Data for Lot Number: WH17017106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ14782-001

14782 SOP SPE
09/08/2021  1730Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q LOQ MDL Units Analysis DateDil
6:2 FTS ND 09/09/2021 14118.0 2.0 ng/L1
PFHpA ND 09/09/2021 14114.0 0.45 ng/L1
PFHxA ND 09/09/2021 14114.0 0.69 ng/L1
PFOA ND 09/09/2021 14114.0 0.83 ng/L1
PFPeA ND 09/09/2021 14114.0 0.54 ng/L1
PFOS ND 09/09/2021 14114.0 2.0 ng/L1
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 90 25-150
13C4_PFHpA 81 25-150
13C5_PFHxA 87 25-150
13C5_PFPeA 95 25-150
13C8_PFOA 79 25-150
13C8_PFOS 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

QC Data for Lot Number: WH17017106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ14782-002

14782 SOP SPE
09/08/2021  1730Analytical Method: PFAS by ID SOP

Matrix: Aqueous

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

6:2 FTS 16 09/09/2021 142210615 50-1501
PFHpA 16 09/09/2021 142210116 50-1501
PFHxA 16 09/09/2021 142210216 50-1501
PFOA 18 09/09/2021 142211016 50-1501
PFPeA 18 09/09/2021 142211116 50-1501
PFOS 16 09/09/2021 142210715 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_6:2FTS 89 25-150
13C4_PFHpA 84 25-150
13C5_PFHxA 87 25-150
13C5_PFPeA 87 25-150
13C8_PFOA 80 25-150
13C8_PFOS 78 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

QC Data for Lot Number: WH17017106 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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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

GZA GeoEnvironmental, Inc.
17975 West Sarah Lane, Suite 100

Brookfield, WI 53045
Attention: Kevin Hedinger

Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080

Lot Number:WH24026

Date Completed:09/20/2021

09/21/2021 2:29 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
GZA GeoEnvironmental, Inc.

Lot Number: WH24026

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.

Surrogate recovery for the following sample was outside the upper control limit: WH24026-002. This
sample did not contain any target analytes; therefore, re-extraction and/or re-analysis was not performed.
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PACE ANALYTICAL SERVICES, LLC
Sample SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH24026

 

Project Name: Oshkosh GW PFAS Sampling
Project Number: 20.0157080

Sample Number Sample ID Matrix Date Sampled Date Received
001 08/19/2021 1810WP-MW-1 Aqueous 08/24/2021
002 08/19/2021 1820Field Blank Aqueous 08/24/2021

(2 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.)     
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PACE ANALYTICAL SERVICES, LLC
Detection SummaryGZA GeoEnvironmental, Inc.
Lot Number: WH24026

 

Project Name: Oshkosh GW PFAS Sampling
Project Number: 20.0157080

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 WP-MW-1 Aqueous 6:2 FTS PFAS by ID 200 ng/L 5
001 WP-MW-1 Aqueous PFBS PFAS by ID 10 J ng/L 5
001 WP-MW-1 Aqueous PFHxS PFAS by ID 23 J ng/L 5
001 WP-MW-1 Aqueous PFBA PFAS by ID 3800 ng/L 5
001 WP-MW-1 Aqueous PFHpA PFAS by ID 1300 ng/L 5
001 WP-MW-1 Aqueous PFHxA PFAS by ID 7900 ng/L 5
001 WP-MW-1 Aqueous PFOA PFAS by ID 120 ng/L 5
001 WP-MW-1 Aqueous PFPeA PFAS by ID 19000 ng/L 5
002 Field Blank Aqueous PFBA PFAS by ID 0.66 J ng/L 7
002 Field Blank Aqueous PFOS PFAS by ID 2.4 J ng/L 7
(10 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:

GZA GeoEnvironmental, Inc.
WP-MW-1

WH24026-001
08/19/2021 1810
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 20 09/15/2021 1842 MMM 09/13/2021 1227 15147

2 SOP SPE PFAS by ID SOP 50 09/18/2021 2100 NK1 09/13/2021 1227 15147
AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L9.4160
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L13160
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L31160
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP 200 1ng/L39160
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L17160
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L41160
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L9.4160
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L26160
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L15160
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L19160
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L25310
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L18160
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L25160
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP 10 J 1ng/L8.178
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L1578
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L9.778
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L1478
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L1278
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L1278
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L20160
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP 23 J 1ng/L1178
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 3800 1ng/L1278
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L1078
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L9.278
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP 1300 1ng/L8.778
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP 7900 1ng/L1378
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L9.078
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP 120 1ng/L1678
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP 19000 2ng/L27200
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L1278
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L1078
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L1278
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP ND 1ng/L3978

AcceptanceAcceptance Run 2Run 1Surrogate Q % Recovery Limits % Recovery LimitsQ
13C2_4:2FTS 125 25-150 100 25-150
13C2_6:2FTS 145 25-150 101 25-150
13C2_8:2FTS 116 25-150 96 25-150
13C2_PFDoA 112 25-150 114 25-150
13C2_PFTeDA 113 25-150 101 25-150
13C3_PFBS 107 25-150 98 25-150
13C3_PFHxS 100 25-150 94 25-150
13C3-HFPO-DA 118 25-150 96 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
WP-MW-1

WH24026-001
08/19/2021 1810
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
AcceptanceAcceptance Run 2Run 1Surrogate Q % Recovery Limits % Recovery LimitsQ

13C4_PFBA 105 25-150 93 25-150
13C4_PFHpA 119 25-150 98 25-150
13C5_PFHxA 104 25-150 95 25-150
13C5_PFPeA 96 25-150 95 25-150
13C6_PFDA 99 25-150 102 25-150
13C7_PFUdA 108 25-150 99 25-150
13C8_PFOA 115 25-150 98 25-150
13C8_PFOS 91 25-150 93 25-150
13C8_PFOSA 99 10-150 97 10-150
13C9_PFNA 115 25-150 103 25-150
d-EtFOSA 111 10-150 97 10-150
d5-EtFOSAA 104 25-150 107 25-150
d9-EtFOSE 115 10-150 95 10-150
d-MeFOSA 98 10-150 88 10-150
d3-MeFOSAA 99 25-150 99 25-150
d7-MeFOSE 98 10-150 108 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
Field Blank

WH24026-002
08/19/2021 1820
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 SOP SPE PFAS by ID SOP 1 09/15/2021 1853 MMM 09/13/2021 1227 15147

AnalyticalCASParameter Number Method Result Q LOQ Units RunMDL
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9Cl-PF3ONS) 756426-58-1 PFAS by ID SOP ND 1ng/L0.518.5
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3...) 763051-92-9 PFAS by ID SOP ND 1ng/L0.718.5
1H, 1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS) 39108-34-4 PFAS by ID SOP ND 1ng/L1.78.5
1H, 1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS) 27619-97-2 PFAS by ID SOP ND Q 1ng/L2.18.5
1H,1H,2H,2H-perfluorohexane sulfonic acid (4:2 FTS) 757124-72-4 PFAS by ID SOP ND 1ng/L0.938.5
Hexafluoropropylene oxide dimer acid (GenX) 13252-13-6 PFAS by ID SOP ND 1ng/L2.28.5
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 PFAS by ID SOP ND 1ng/L0.528.5
N-ethylperfluoro-1-octanesulfonamide (EtFOSA) 4151-50-2 PFAS by ID SOP ND 1ng/L1.48.5
N-ethylperfluoro-1-octanesulfonamidoacetic acid (EtFOSAA) 2991-50-6 PFAS by ID SOP ND 1ng/L0.808.5
2-N-ethylperfluoro-1-octanesulfonamido-ethanol (EtFOSE) 1691-99-2 PFAS by ID SOP ND 1ng/L1.08.5
N-methylperfluoro-1-octanesulfonamide (MeFOSA) 31506-32-8 PFAS by ID SOP ND 1ng/L1.317
N-methylperfluoro-1-octanesulfonamidoacetic acid (MeFOSAA) 2355-31-9 PFAS by ID SOP ND 1ng/L1.08.5
2-N-methylperfluoro-1-octanesulfonamido-ethanol (MeFOSE) 24448-09-7 PFAS by ID SOP ND 1ng/L1.48.5
Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 PFAS by ID SOP ND 1ng/L0.444.3
Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 PFAS by ID SOP ND 1ng/L0.834.3
Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 PFAS by ID SOP ND 1ng/L0.534.3
Perfluoro-1-nonanesulfonic acid (PFNS) 68259-12-1 PFAS by ID SOP ND 1ng/L0.764.3
Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 PFAS by ID SOP ND 1ng/L0.654.3
Perfluoro-1-pentanesulfonic acid (PFPeS) 2706-91-4 PFAS by ID SOP ND 1ng/L0.634.3
Perfluorododecanesulfonic acid (PFDOS) 79780-39-5 PFAS by ID SOP ND 1ng/L1.18.5
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 PFAS by ID SOP ND 1ng/L0.594.3
Perfluoro-n-butanoic acid (PFBA) 375-22-4 PFAS by ID SOP 0.66 J 1ng/L0.644.3
Perfluoro-n-decanoic acid (PFDA) 335-76-2 PFAS by ID SOP ND 1ng/L0.564.3
Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 PFAS by ID SOP ND 1ng/L0.504.3
Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 PFAS by ID SOP ND 1ng/L0.484.3
Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 PFAS by ID SOP ND 1ng/L0.734.3
Perfluoro-n-nonanoic acid (PFNA) 375-95-1 PFAS by ID SOP ND 1ng/L0.494.3
Perfluoro-n-octanoic acid (PFOA) 335-67-1 PFAS by ID SOP ND 1ng/L0.894.3
Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 PFAS by ID SOP ND 1ng/L0.584.3
Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 PFAS by ID SOP ND 1ng/L0.644.3
Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 PFAS by ID SOP ND 1ng/L0.574.3
Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 PFAS by ID SOP ND 1ng/L0.674.3
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 PFAS by ID SOP 2.4 J 1ng/L2.14.3

AcceptanceRun 1Surrogate Q % Recovery Limits
13C2_4:2FTS 115 25-150
13C2_6:2FTS N 252 25-150
13C2_8:2FTS 86 25-150
13C2_PFDoA 82 25-150
13C2_PFTeDA 87 25-150
13C3_PFBS 89 25-150
13C3_PFHxS 91 25-150
13C3-HFPO-DA 94 25-150
13C4_PFBA 97 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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:

GZA GeoEnvironmental, Inc.
Field Blank

WH24026-002
08/19/2021 1820
08/24/2021

Aqueous
Project Name: Oshkosh GW PFAS Sampling

Project Number: 20.0157080
AcceptanceRun 1Surrogate Q % Recovery Limits

13C4_PFHpA 90 25-150
13C5_PFHxA 93 25-150
13C5_PFPeA 99 25-150
13C6_PFDA 85 25-150
13C7_PFUdA 83 25-150
13C8_PFOA 96 25-150
13C8_PFOS 80 25-150
13C8_PFOSA 82 10-150
13C9_PFNA 97 25-150
d-EtFOSA 60 10-150
d5-EtFOSAA 90 25-150
d9-EtFOSE 87 10-150
d-MeFOSA 72 10-150
d3-MeFOSAA 99 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

Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failure

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: WQ15147-001

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Parameter Result Q LOQ MDL Units Analysis DateDil
9Cl-PF3ONS ND 09/14/2021 18008.0 0.48 ng/L1
11Cl-PF3OUdS ND 09/14/2021 18008.0 0.66 ng/L1
8:2 FTS ND 09/14/2021 18008.0 1.6 ng/L1
6:2 FTS ND 09/14/2021 18008.0 2.0 ng/L1
4:2 FTS ND 09/14/2021 18008.0 0.87 ng/L1
GenX ND 09/14/2021 18008.0 2.1 ng/L1
ADONA ND 09/14/2021 18008.0 0.48 ng/L1
EtFOSA ND 09/14/2021 18008.0 1.4 ng/L1
EtFOSAA ND 09/14/2021 18008.0 0.75 ng/L1
EtFOSE ND 09/14/2021 18008.0 0.95 ng/L1
MeFOSA ND 09/14/2021 180016 1.3 ng/L1
MeFOSAA ND 09/14/2021 18008.0 0.93 ng/L1
MeFOSE ND 09/14/2021 18008.0 1.3 ng/L1
PFBS ND 09/14/2021 18004.0 0.41 ng/L1
PFDS ND 09/14/2021 18004.0 0.78 ng/L1
PFHpS ND 09/14/2021 18004.0 0.50 ng/L1
PFNS ND 09/14/2021 18004.0 0.71 ng/L1
PFOSA ND 09/14/2021 18004.0 0.61 ng/L1
PFPeS ND 09/14/2021 18004.0 0.59 ng/L1
PFDOS ND 09/14/2021 18008.0 1.0 ng/L1
PFHxS ND 09/14/2021 18004.0 0.55 ng/L1
PFBA ND 09/14/2021 18004.0 0.60 ng/L1
PFDA ND 09/14/2021 18004.0 0.52 ng/L1
PFDoA ND 09/14/2021 18004.0 0.47 ng/L1
PFHpA ND 09/14/2021 18004.0 0.45 ng/L1
PFHxA ND 09/14/2021 18004.0 0.69 ng/L1
PFNA ND 09/14/2021 18004.0 0.46 ng/L1
PFOA ND 09/14/2021 18004.0 0.83 ng/L1
PFPeA ND 09/14/2021 18004.0 0.54 ng/L1
PFTeDA ND 09/14/2021 18004.0 0.60 ng/L1
PFTrDA ND 09/14/2021 18004.0 0.53 ng/L1
PFUdA ND 09/14/2021 18004.0 0.63 ng/L1
PFOS ND 09/14/2021 18004.0 2.0 ng/L1
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 143 25-150
13C2_6:2FTS 92 25-150
13C2_8:2FTS 100 25-150
13C2_PFDoA 115 25-150
13C2_PFTeDA 126 25-150
13C3_PFBS 114 25-150
13C3_PFHxS 104 25-150
13C3-HFPO-DA 125 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

QC Data for Lot Number: WH24026106 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 - MB
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-001

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C4_PFBA 111 25-150
13C4_PFHpA 121 25-150
13C5_PFHxA 123 25-150
13C5_PFPeA 109 25-150
13C6_PFDA 115 25-150
13C7_PFUdA 118 25-150
13C8_PFOA 119 25-150
13C8_PFOS 128 25-150
13C8_PFOSA 105 10-150
13C9_PFNA 124 25-150
d-EtFOSA 104 10-150
d5-EtFOSAA 105 25-150
d9-EtFOSE 108 10-150
d-MeFOSA 107 10-150
d3-MeFOSAA 110 25-150
d7-MeFOSE 115 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: WH24026106 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 11 of 16



PFAS by LC/MS/MS - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-002

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

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

9Cl-PF3ONS 13 09/14/2021 18108815 50-1501
11Cl-PF3OUdS 13 09/14/2021 18108815 50-1501
8:2 FTS 13 09/14/2021 18108315 50-1501
6:2 FTS 15 09/14/2021 181010215 50-1501
4:2 FTS 15 09/14/2021 181010015 50-1501
GenX 25 09/14/2021 18107932 50-1501
ADONA 16 09/14/2021 181010415 50-1501
EtFOSA 17 09/14/2021 181010516 50-1501
EtFOSAA 16 09/14/2021 181010316 50-1501
EtFOSE 16 09/14/2021 181010216 50-1501
MeFOSA 18 09/14/2021 181011416 50-1501
MeFOSAA 16 09/14/2021 18109716 50-1501
MeFOSE 14 09/14/2021 18108916 50-1501
PFBS 15 09/14/2021 181010314 50-1501
PFDS 13 09/14/2021 18108715 50-1501
PFHpS 16 09/14/2021 181010415 50-1501
PFNS 15 09/14/2021 18109615 50-1501
PFOSA 16 09/14/2021 181010316 50-1501
PFPeS 16 09/14/2021 181010715 50-1501
PFDOS 15 09/14/2021 18109815 50-1501
PFHxS 14 09/14/2021 18109915 50-1501
PFBA 17 09/14/2021 181010716 50-1501
PFDA 16 09/14/2021 18109916 50-1501
PFDoA 18 09/14/2021 181011216 50-1501
PFHpA 17 09/14/2021 181010616 50-1501
PFHxA 15 09/14/2021 18109516 50-1501
PFNA 16 09/14/2021 18109716 50-1501
PFOA 16 09/14/2021 181010316 50-1501
PFPeA 15 09/14/2021 18109416 50-1501
PFTeDA 18 09/14/2021 181011216 50-1501
PFTrDA 16 09/14/2021 181010316 50-1501
PFUdA 18 09/14/2021 181011016 50-1501
PFOS 15 09/14/2021 181010115 50-1501
Surrogate Q % Rec Acceptance Limit
13C2_4:2FTS 141 25-150
13C2_6:2FTS 91 25-150
13C2_8:2FTS 104 25-150
13C2_PFDoA 102 25-150
13C2_PFTeDA 117 25-150
13C3_PFBS 112 25-150
13C3_PFHxS 108 25-150
13C3-HFPO-DA 133 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

QC Data for Lot Number: WH24026106 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 - LCS
Batch: Prep Method:

Prep Date:
Sample ID: WQ15147-002

15147 SOP SPE
09/13/2021  1227Analytical Method: PFAS by ID SOP

Matrix: Aqueous

Surrogate Q % Rec Acceptance Limit
13C4_PFBA 112 25-150
13C4_PFHpA 107 25-150
13C5_PFHxA 117 25-150
13C5_PFPeA 125 25-150
13C6_PFDA 122 25-150
13C7_PFUdA 104 25-150
13C8_PFOA 119 25-150
13C8_PFOS 111 25-150
13C8_PFOSA 99 10-150
13C9_PFNA 128 25-150
d-EtFOSA 90 10-150
d5-EtFOSAA 112 25-150
d9-EtFOSE 108 10-150
d-MeFOSA 101 10-150
d3-MeFOSAA 107 25-150
d7-MeFOSE 113 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: WH24026106 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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Chain of Custody
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