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1 Introduction 
This report summarizes and evaluates the December 2021 groundwater monitoring 
results for Operable Unit (OU) 1, consisting of Area 1, the former base landfill, at Naval 
Base Kitsap (NBK) Keyport, Washington. The locations of NBK Keyport and OU 1 are 
depicted on Figures 1-1 through 1-3 in relationship to surrounding properties and other 
features.  

Field activities were performed by EA Engineering, Science, and Technology, Inc., PBC 
(EA) in December 2021 and included groundwater gauging and sampling in accordance 
with the Tier I Sampling and Analysis Plan (SAP, Department of the Navy [DON] 2021). 

EA conducted this work for Naval Facilities Engineering Systems Command Northwest 
(NAVFAC NW) under Contract No. N44255-20-D-6006, Task Order N4425521F4076. 

1.1 Site Description and Background 

NBK Keyport occupies 340 acres (including tidelands) adjacent to Keyport in Kitsap 
County, Washington, on a small peninsula in the central portion of the east side of the 
Puget Sound. The peninsula is bordered by Liberty Bay to the northwest, north, and 
northeast and by Port Orchard inlet to the east and southeast.  

Marine and brackish water bodies on and near the site consist of Liberty Bay, Dogfish 
Bay, the tide flats, a marsh, and a shallow lagoon. Freshwater bodies include two 
creeks discharging into the marsh pond and two creeks discharging into the lagoon.  

The topography of the site rises gently from the shoreline to an average of 25 to 30 feet 
above mean sea level (msl), and then rises steeply at the southeast corner of the site to 
approximately 130 feet above msl. 

The NBK Keyport property was acquired by the DON in 1913 and first used as a quiet 
water range for torpedo testing. The base was expanded during World Wars I and II. 
During the early 1960s, manufacturing and fabrication operations such as welding, 
metal plating, carpentry, and sheet metal work were added. In 1978, the facility’s 
function broadened to include various undersea warfare weapons and systems 
engineering and development activities. Operations currently include test and 
evaluation, in-service engineering, maintenance and repair, and fleet readiness and 
industrial base support for undersea weapons systems, countermeasures, and sonar 
systems. 
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NBK Keyport OU 1 consists of Area 1, which is the Former Base Landfill and adjacent 
potentially impacted areas to the northwest, west, and south. The former landfill 
comprises approximately 9 acres in the western part of the base, located adjacent to a 
wetland area and the tide flats that flow into Dogfish Bay. Most of the landfill area was 
formerly a marshland. The landfill was the primary disposal area for both domestic and 
industrial wastes generated by the base from the 1930s until closure of the landfill in 
1973. A burn pile for trash and demolition debris was located at the north end of the 
landfill from the 1930s to the 1960s. Unburned or partially burned materials from this 
pile were buried in the landfill or pushed into the marsh. A trash incinerator was 
operated at the north end of the landfill from the 1930s to the 1960s, and incinerator ash 
was disposed of in the landfill. Burning continued at the landfill until the early 1970s. 

The base of the landfill is not lined, and the top is covered with areas of grass, trees, 
concrete, and asphalt. Data generated to date indicate that the unlined landfill is an 
ongoing source of groundwater contamination, which may impact downgradient 
groundwater, surface water, and sediments.  

1.2 Previous Investigations 

In September 1984, the DON began the investigation and assessment of OU 1 to 
identify areas of environmental contamination resulting from past site activities and to 
select environmental remedies. A Remedial Investigation (RI)/Feasibility Study (FS) 
process and human health and ecological risk assessments for OU 1 were completed in 
1993 (DON 1993a, 1993b, and 1993c). A focused FS was completed in 1997 for OU 1 
(DON 1997). The additional data collected in 1995 and 1996 to supplement the RI were 
used to evaluate two new pathways, as summarized in the human health risk section of 
the OU1 Record of Decision (ROD). The two pathways evaluated were risks to current 
and future seafood harvesters in the tide flats and Dogfish Bay and current and future 
off-site residential domestic use of groundwater from what was then thought to be the 
intermediate aquifer (DON 1993b and 1993c). 

The OU 1 ROD was executed in September 1998 by United States (DON, U.S. 
Environmental Protection Agency [EPA], and Washington State Department of Ecology 
[Ecology]). The ROD specifies the maintenance of phytoremediation plantations and 
cover over the landfill; maintenance of a tide gate; implementation and monitoring of 
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institutional controls; and long-term monitoring (LTM) of groundwater, surface water, a 
groundwater seep, sediment, and marine tissue.  

Based on the original RI (DON 1993a) and the supplemental data assessment, two 
classes of contaminants were identified as chemicals of concern (COCs): chlorinated 
volatile organic compounds (VOCs) and polychlorinated biphenyls (PCBs). The 
chlorinated VOCs were identified as COCs based on the drinking water and seafood 
ingestion pathways. PCBs were identified as COCs based on the seafood ingestion and 
ecological pathways. Although not listed as a COC in the ROD, 1,4-dioxane was first 
added to the groundwater analyte list as an emergent contaminant in 2006.  

As discussed in the Preliminary Assessment for Per- and Polyfluoroalkyl Substances 
(PFAS PA; DON 2020), PFAS were detected in groundwater samples collected in 2018 
at the OU 1 Landfill during supplemental RI activities. The recommendation of the PFAS 
PA was to move the investigation of PFAS as a COC directly to the RI phase. 

Due to the ongoing supplemental RI, LTM for OU 1 has been postponed, by consensus 
of the Navy, Ecology, EPA, and the Suquamish Tribe, until site characterization 
activities have been completed and the LTM monitoring well/location network may be 
reassessed. 

1.3 Project Objective 

Based on the PFAS PA (DON 2020) recommendation to move the investigation of 
PFAS directly to RI and detection of PFAS in previous samples collected from the site, 
additional sampling at OU 1 was needed to delineate PFAS concentrations in 
groundwater across the site. This data gap was addressed by groundwater sampling at 
the monitoring wells and piezometers associated with the site. 

1.4 Scope of Work 

The December 2021 sampling event included the following scope of work: 

• Collect water level measurements 
• Collect field parameter measurements, including salinity 
• Sample groundwater at 54 groundwater monitoring wells and 5 piezometers 

associated with OU 1 (Figure 1-3) 
• Manage investigation derived waste  
• Perform laboratory analysis and validation of PFAS results in groundwater  
• Report resulting data 
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1.5 Screening Levels 

Screening levels for PFAS in groundwater associated with the December 2021 
sampling event are presented in the approved Tier I SAP (DON 2021) and were 
established based on Department of Defense (DoD) policy and guidance (DoD 2019a 
and 2020). Regional Screening Levels (RSLs) for perfluorooctanesulfonic acid (PFOS) 
and perfluorooctanoic acid (PFOA) were calculated using the 2020 EPA online 
calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) using the oral 
reference dose of 0.00002 milligrams per kilograms per day with target hazard quotient 
(THQ) of 0.1. The RSL for perfluorobutanesulfonic acid (PFBS) in groundwater may 
also be calculated using these assumptions; however, generic tables are available on 
the EPA RSL website. The screening levels are 0.040 micrograms per liter (µg/L) for 
PFOS and PFOA individually in water and 0.60 µg/L for PFBS in water, as shown in 
Table 1-1 in the “SAP Screening Level” column. As indicated in the Tier I SAP (DON 
2021), screening levels had not yet been established under DoD policy and guidance 
(2019a and 2020) for the remaining 15 PFAS target analytes. The analytical data 
associated with the December 2021 sampling event are evaluated using the screening 
levels identified in the Tier I SAP (DON 2021).  

Updated DoD policy guidance was released in July 2022 (DoD 2022) to address 
updated EPA RSLs released in May 2022. Residential scenario screening levels 
calculated using the EPA RSL calculator, as summarized in the policy guidance (DoD 
2022) using a THQ of 0.1 are shown in Table 1-1 in the “2022 RSL” column. These 
2022 RSLs are presented for the purpose of comparison. 
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Table 1-1. Screening Levels for Groundwater 

Analyte SAP Screening Level  2022 RSL 
(µg/L) (µg/L) 

Hexafluoropropylene oxide dimer acid (HFPO-DA) NS 0.00601/ 
N-ethyl perfluorooctanesulfonamidoacetic acid 
(NEtFOSAA) 

NS NS 

N-methyl perfluorooctanesulfonamidoacetic acid 
(NMeFOSAA) 

NS NS 

Perfluorobutanesulfonic acid (PFBS) 0.601/ 0.601/ 
Perfluorodecanoic acid (PFDA) NS NS 
Perfluorododecanoic acid (PFDoA) NS NS 
Perfluoroheptanoic acid (PFHpA) NS NS 
Perfluorohexanesulfonic acid (PFHxS) NS 0.0391/ 
Perfluorohexanoic acid (PFHxA) NS NS 
Perfluorononanoic acid (PFNA) NS 0.00601/ 
Perfluorooctanesulfonic acid (PFOS) 0.0402/ 0.00401/ 
Perfluorooctanoic acid (PFOA) 0.0402/ 0.00601/ 
Perfluorotetradecanoic acid (PFTA) NS NS 
Perfluorotridecanoic acid (PFTrDA) NS NS 
Perfluoroundecanoic acid (PFUnA) NS NS 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid NS NS 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid  NS NS 
4,8-Dioxa-3H-perfluorononanoic acid (DONA) NS NS 
Notes: 
1/ Screening level is the EPA Regional Screening Level for tapwater (target hazard quotient [THQ] = 
0.1), which is based on the protection of human health via drinking water only. 
2/ The screening levels for PFOA and PFOS are calculated using the 2020 EPA online calculator 
(https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) using the oral reference dose of 0.00002 
milligrams per kilogram-day (THQ = 0.1).  
µg/L = microgram(s) per liter  
NS = not specified 
RSL = Regional Screening Level 
SAP = Sampling and Analysis Plan 
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2 Field Activities 
The field activities completed during December 2021 include groundwater level and field 
parameter measurement, groundwater sampling, and investigation derived waste 
management. Field activities were conducted in accordance with the procedures 
established in the Tier I SAP (DON 2021) and NAVFAC NW Standard Operating 
Procedures for environmental sampling (NAVFAC NW 2019). Field forms and logbook 
excerpts documenting field activities are provided in Appendix A. 

2.1 Groundwater Gauging  

Groundwater level measurements were conducted between 6 and 8 December 2021. 
Monitoring locations are shown on Figure 1-3. Groundwater level and field parameter 
measurements are discussed in Section 3.1 and presented in Tables 3-1 and 3-2. 

2.2 Groundwater Sampling 

Groundwater sampling, including field parameter measurements, was conducted 
between 6 and 8 December 2021. Sampling locations are shown on Figure 1-3. Results 
of the groundwater sampling are discussed in Section 4.2. 

The groundwater monitoring wells and piezometers were purged prior to sampling. Low-
flow techniques were employed using a peristaltic or submersible pump connected to 
dedicated, disposable silicon and polyethylene tubing. A purging rate of 500 milliliters 
per minute or less was maintained throughout sampling. During purging, several field 
parameters (pH, specific conductance, turbidity, dissolved oxygen [DO], temperature, 
salinity, and oxidation-reduction potential [ORP]) were measured and recorded every 3 
to 5 minutes using a YSI ProDSS™ water quality instrument as shown in Table 3-2 and 
on the field forms included in Appendix A. When field parameters (pH, specific 
conductance, turbidity, DO, ORP, and temperature) met stabilization criteria presented 
in the Tier I SAP (DON 2021), a groundwater sample was collected. Total purge 
volumes ranged from 1.0 liters to 8.0 liters for piezometers, and 3.0 liters to 12 liters for 
the other wells.  

Sample containers were handled and shipped in accordance with the Tier I SAP (DON 
2021). 

2.3 Investigation Derived Waste Handling and Disposal 

Investigation-derived waste generated during field activities included purge water and 
general sampling waste (used sample tubing, disposable gloves, and paper towels). 
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The purge water was contained in 55-gallon drums and staged at the designated 
Keyport waste transportation and disposal location in accordance with the Tier I SAP 
(DON 2021). The general sampling waste, such as used tubing and gloves, was placed 
in a designated onsite commercial waste dumpster. 

2.4 Deviations 

Field measurements and the collection of a groundwater sample was not performed at 
well MW1-56 channel 0 because the well screen was buried and the well did not 
produce water. The screened depth at this location is 33.75 to 34.25 feet below ground 
surface (bgs). However, the field measured total depth was 30 feet bgs. Additionally, 
MW1-56 channel 1 and 2 were mislabeled on the well casings compared to the reported 
depths. Wells MW1-56 channel 1 was reported as having a screen interval of 20 – 
22 feet bgs, with an actual field measured total depth of 12.42 feet bgs, and MW1-56 
channel 2 had a reported screen interval of 9 – 10 feet bgs with a field measurement 
total depth of 24.62 feet bgs.  

Field parameters at well MW1-58 channel 1 did not stabilize during purging and were 
collected after the groundwater sample was collected because the well purged dry. 
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3 Groundwater Results 

This section evaluates the gauging data, summarizes the distribution of contaminants 
detected in the samples collected during the monitoring event in December 2021, and 
compares the reported concentrations to the screening levels discussed in Section 1.5. 

3.1 Groundwater Elevations and Flow 

The depth to water and total well-depth measurements were collected between 6 and 8 
December 2021 at the time of groundwater sample collection from 54 wells, which 
included two multi-channel piezometers at the OU 1. The groundwater level 
measurements and calculated elevation are provided in Table 3-1. Field forms with 
depth to water and total well-depth measurements are provided in Appendix A. Because 
these measurements were taken at different times during the tidal cycle, they cannot be 
used to produce an accurate isocontour map.  An effort will be made to measure wells 
during the shortest period possible during future groundwater level measurements 
across OU 1. 

Table 3-1. Well/Piezometer Information and December 2021 Groundwater 
Elevations 

Well ID Northing 
(ft) 

Easting 
(ft) 

TOC 
Elevation 
(ft msl) 

Date Time 
Depth 

to 
Water 

(ft) 

Groundwater 
Elevation 
(ft msl) 

1MW-1 259620.00 1558681.50 13.346 12/7/2021 9:45 5.50 7.85 
1MW-4 260091.70 1558902.60 15.707 12/8/2021 13:33 6.14 9.57 
MW1-2 259823.50 1558741.90 15.156 12/8/2021 10:28 6.95 8.21 
MW1-3 259695.80 1559108.60 16.783 12/7/2021 14:48 2.91 13.87 
MW1-4 259031.70 1558935.20 15.563 12/6/2021 12:50 6.31 9.25 
MW1-5 259138.10 1558746.00 16.36 12/6/2021 14:55 8.20 8.16 
MW1-6 259287.20 1558736.10 16.505 12/6/2021 10:45 8.19 8.32 
MW1-09 259546.30 1558417.90 15.336 12/8/2021 13:08 6.05 9.29 
MW1-10 259535.60 1558417.70 15.312 12/8/2021 12:23 4.71 10.60 
MW1-11 259691.60 1559108.90 16.687 12/7/2021 15:57 51.51 -34.82 
MW1-14 259823.60 1558873.00 17.877 12/8/2021 12:03 7.15 10.73 
MW1-15 259560.40 1558848.50 16.575 12/7/2021 15:32 6.02 10.56 
MW1-17 259499.60 1558679.60 12.725 12/6/2021 14:53 5.07 7.66 
MW1-18 260036.50 1558861.90 15.361 12/8/2021 14:15 6.15 9.21 
MW1-20 259059.70 1559112.80 13.748 12/7/2021 12:48 3.63 10.12 
MW1-23 260443.50 1558863.20 19.305 12/8/2021 11:08 9.14 10.17 
MW1-24 260259.30 1559041.40 16.927 12/8/2021 11:23 4.84 12.09 
MW1-25 259891.10 1558671.40 15.269 12/8/2021 13:47 7.27 8.00 
MW1-27 259691.38 1559104.23 16.453 12/7/2021 15:48 4.60 11.85 
MW1-28 259783.90 1558591.77 16.518 12/8/2021 13:51 8.86 7.66 
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Well ID Northing 
(ft) 

Easting 
(ft) 

TOC 
Elevation 
(ft msl) 

Date Time 
Depth 

to 
Water 

(ft) 

Groundwater 
Elevation 
(ft msl) 

MW1-29 259676.50 1558514.10 16.048 12/8/2021 14:11 8.45 7.60 
MW1-31 259431.50 1559138.40 15.996 12/7/2021 14:54 4.56 11.44 
MW1-38 260261.87 1558354.67 13.231 12/8/2021 10:08 2.30 10.93 
MW1-39 260266.50 1558358.03 13.218 12/8/2021 10:00 2.49 10.73 
MW1-41 259731.50 1558880.50 18.512 12/8/2021 12:10 7.42 11.09 
MW1-42 259497.02 1198819.77 12.77 12/7/2021 10:07 3.36 9.41 
MW1-43 259456.23 1198809.41 12.69 12/6/2021 15:31 3.60 9.09 
MW1-44 259394.52 1198806.50 12.24 12/6/2021 13:47 3.56 8.68 
MW1-45 259325.26 1198822.32 12.99 12/7/2021 11:22 5.16 7.83 
MW1-46 259508.60 1199026.27 16.71 12/7/2021 14:08 7.02 9.69 
MW1-47 259466.25 1199023.85 16.44 12/7/2021 12:48 6.11 10.33 
MW1-48 259416.03 1199082.01 15.8 12/6/2021 12:48 5.35 10.45 
MW1-49 258986.91 1198907.63 14.17 12/6/2021 16:12 5.81 8.36 
MW1-50 258988.47 1198967.28 16.75 12/7/2021 13:09 7.85 8.90 
MW1-51 259088.54 1198979.37 17.23 12/6/2021 13:48 8.15 9.08 
MW1-52 259050.35 1199004.93 17.11 12/6/2021 12:23 7.98 9.13 
MW1-53 259067.70 1199065.84 13.4 12/6/2021 13:08 4.30 9.10 
MW1-54 258949.79 1199050.16 15.57 12/6/2021 13:37 5.31 10.26 
MW1-55 258977.68 1199101.47 15.6 12/6/2021 11:39 4.92 10.68 
MW1-56, 
CH1 258984.05 1199144.30 15.82 12/7/2021 9:45 5.53 10.29 
MW1-56, 
CH2 258984.05 1199144.30 15.82 12/7/2021 10:49 4.81 11.01 
MW1-58, 
CH0 259057.79 1199138.21 16.84 12/7/2021 10:03 6.05 10.79 
MW1-58, 
CH1 259057.79 1199138.21 16.84 12/7/2021 13:20 6.50 10.34 
MW1-58, 
CH2 259057.79 1199138.21 16.84 12/7/2021 11:04 6.43 10.41 
MW1-59 258934.36 1198963.99 12.68 12/7/2021 12:15 1.15 11.53 
MW1-60 259345.11 1198555.91 18.01 12/8/2021 12:31 9.38 8.63 
MW1-61 259195.56 1199035.84 13.47 12/6/2021 11:40 4.82 8.65 
MW1-62 259592.91 1198976.33 19.46 12/7/2021 10:54 9.38 10.08 
MW1-63 259664.43 1198921.44 18.17 12/7/2021 13:30 8.31 9.86 
MW1-64 259759.23 1198871.21 17.13 12/8/2021 9:50 7.49 9.64 
MW1-65 259780.55 1198937.41 16.77 12/8/2021 10:12 7.11 9.66 
MW1-67 259780.68 1198935.04 16.6 12/8/2021 10:49 8.04 8.56 
MW1-68 259010.62 1199148.31 14.99 12/6/2021 10:57 2.76 12.23 
P1-01 259792.50 1558893.20 17.621 12/8/2021 11:32 7.09 10.53 
P1-02 259769.50 1558825.70 17.031 12/7/2021 16:10 7.66 9.37 
P1-03 259745.10 1558770.10 15.989 12/7/2021 14:33 7.65 8.34 
P1-04 259665.80 1558755.50 15.824 12/7/2021 11:44 6.45 9.37 
P1-09 259047.60 1558900.60 15.151 12/6/2021 15:54 6.22 8.93 
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3.2 Groundwater Field Parameters 

Field parameters were measured during purging of monitoring wells and piezometers 
prior to sampling. Field parameter measurements are summarized in Table 3-2. 

3.3 Laboratory Analysis 

Groundwater samples were submitted to an off-site laboratory, Eurofins Lancaster 
Laboratory Environmental, located in Lancaster, Pennsylvania, for analysis in 
accordance with the Tier I SAP (DON 2021). Groundwater samples were analyzed for 
PFAS by liquid chromatography with tandem mass spectrometry compliant with Quality 
Systems Manual Version 5.3, Table B-15 (DoD 2019b). 

3.4 Groundwater Analytical Results – December 2021 

The analytical results for the December 2021 groundwater monitoring event are 
provided in Table 3-3.  

For the December 2021 sampling event, the screening levels from the Tier I SAP for 
PFOS and PFOA (at 0.040 µg/L for each) were exceeded in the sample from well MW1-
06, which had estimated concentrations at 0.16 µg/L and 0.12 µg/L, respectively. There 
were no other exceedances for PFOA or PFOS. There were no exceedances in 
groundwater of the screening level from the Tier I SAP for PFBS. 

Analytical results that exceed the screening levels presented in the Tier I SAP (DON 
2021) are summarized on Figure 3-1. 

The following analytical results from the December 2021 sampling event are above the 
updated 2022 RSLs: 

• PFOS for the samples from wells 1MW-1, MW1-05, MW1-06, MW1-14, MW1-15, 
MW1-17, MW1-41, MW1-42, MW1-47, MW1-48, MW1-56 CH1, MW1-56 CH2, 
MW1-58 CH1, MW1-58 CH2, MW1-61, MW1-67, and P1-3. 

• PFOA for the samples from wells 1MW-1, MW1-02, MW1-06, MW1-14, MW1-15, 
MW1-17, MW1-41, MW1-42, MW1-47, MW1-48, MW1-58 CH1, MW1-61, MW1-
63, MW1-64, MW1-67, P1-1, P1-2, and P1-3. 

• Hexafluoropropylene oxide dimer acid for the sample from well MW1-58 CH1 
• Perfluorohexanesulfonic acid for the sample from well MW1-06. 
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3.5 Data Quality 

Data validation was performed by a third-party data validator, Laboratory Data 
Consultants, Inc., in Carlsbad, California on the analytical results associated with 
groundwater samples using the guidelines presented in the Tier I SAP (DON 2021). The 
data validation was performed at a minimum frequency of 10 percent at Stage 4 and the 
remainder at Stage 2B, as defined in the General Data Validation Guidelines (DoD 
2019c). The results of the validation were reviewed, and a data quality assessment 
report was prepared by the Contractor’s Project Chemist. The data quality assessment 
report is presented in Attachment B-1 and includes the data validation reports prepared 
by the third-party data validator.  

The results of data verification and validation processes indicate that the data generated 
from the samples collected during the December 2021 field activities are generally of 
sufficient quality and quantity to accomplish project objectives. Unless rejected during 
data assessment, sample results accurately indicate the presence and/or absence of 
target analyte concentrations at sampled locations. Samples were analyzed as specified 
in the Tier I SAP (DON 2021), except as noted in Attachment B-1. Fifty-four sample 
results were rejected: 52 results due to labeled compound recovery below 20 percent 
and two results due to poor matrix spike/matrix spike duplicate recovery. However, the 
overall analytical percent completeness was calculated to be 94% which meets the 90% 
usable data acceptance criteria specified in the Tier I SAP (DON 2021).  

Sample results are representative of site conditions at the time of collection. Results 
obtained are comparable to industry standards, in that collection and analytical 
techniques followed approved, documented procedures. Results are reported in 
industry standard units. 
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Notes:
Sample results are only shown for analytes 

 exceeding screening levels.
* = Groundwater elevation is not consistent with
      nearby wells.
ft AMSL = feet above mean sea level
J = The reported result is an estimated value.
PFOA = Perfluorooctanoic acid
PFOS = Perfluorooctanesulfonic acid
µg/L = Micrograms per Liter

Analyte PFOS (µg/L) PFOA (µg/L)
Screening Level 0.040 0.040

Result 0.16 J 0.12 J
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Table 3-2. Groundwater Field Parameters, December 2021

Well ID
Temperat

ure
(°C)

pH
(S.U)

ORP
(mv)

Spec. 
Cond. 

(ms/cm)

Turbidity 
(NTU)

DO
(mg/L)

Salinity 
(ppt)

1MW-1 12.80 6.15 -3.20 0.24 7.97 0.16 0.12
1MW-4 13.00 7.03 -41.90 0.99 4.33 0.09 0.49
MW1-2 11.50 6.78 14.10 0.67 14.26 0.33 0.33
MW1-3 14.30 5.89 40.80 0.14 4.59 5.19 0.07
MW1-4 11.40 8.46 147.00 0.26 5.48 2.89 0.12
MW1-5 11.60 6.39 -66.90 0.32 30.34 3.87 0.15
MW1-6 13.50 6.37 39.80 0.76 33.46 0.11 0.38
MW1-09 12.10 7.03 -89.20 0.76 55.49 3.47 0.38
MW1-10 12.10 6.27 38.30 0.20 31.12 4.87 0.09
MW1-11 14.60 6.15 90.80 0.22 36.97 0.36 0.11
MW1-14 11.60 6.28 -30.40 0.65 12.97 0.48 0.32
MW1-15 16.70 6.20 -36.00 0.66 1.88 0.41 0.32
MW1-17 11.30 6.82 -80.90 0.46 7.37 0.38 0.22
MW1-18 10.90 6.62 -12.80 0.31 89.98 0.15 0.15
MW1-20 14.30 6.45 11.60 0.50 11.77 3.44 0.23
MW1-23 13.20 7.66 127.70 0.26 20.09 0.49 0.13
MW1-24 14.60 7.00 -95.40 0.22 106.75 3.18 0.11
MW1-25 12.10 6.79 13.70 0.99 2.23 0.49 0.49
MW1-27 15.20 6.76 -81.40 0.16 28.51 3.20 0.08
MW1-28 11.70 7.12 52.70 1.40 12.07 0.47 0.71
MW1-29 11.90 7.20 -68.60 2.15 10.01 3.46 1.11
MW1-31 15.60 6.14 85.00 0.23 17.69 0.29 0.11
MW1-38 13.40 7.66 -106.50 0.76 14.81 3.34 0.37
MW1-39 13.30 8.30 75.80 0.37 12.22 0.48 0.18
MW1-41 12.30 6.40 -38.00 0.90 5.92 0.07 0.45
MW1-42 15.00 7.40 -84.50 0.38 3.95 0.46 0.18
MW1-43 12.70 7.56 -116.20 1.96 7.34 0.45 1.02
MW1-44 4.05 12.90 8.65 -59.50 1.69 3.00 0.86
MW1-45 14.20 8.95 -82.50 0.73 6.66 0.42 0.36
MW1-46 15.60 7.13 -58.40 1.18 1.68 0.47 0.59
MW1-47 15.00 6.26 -29.10 0.59 6.00 0.46 0.29
MW1-48 15.70 6.32 -40.10 0.71 28.83 0.37 0.35
MW1-49 11.70 7.38 -28.40 0.26 2.84 3.88 0.12
MW1-50 11.60 7.45 85.80 0.23 8.01 0.29 0.11
MW1-51 11.40 8.55 10.50 0.29 3.59 3.86 0.14
MW1-52 11.00 8.52 -43.20 0.30 6.96 3.98 0.15
MW1-53 11.50 8.04 17.60 0.35 7.85 3.93 0.17
MW1-54 10.90 7.66 158.70 0.20 10.77 1.47 0.10
MW1-55 11.20 7.64 137.00 0.25 12.14 0.60 0.12
MW1-56, CH1 11.50 6.73 25.00 0.55 8.77 0.41 0.27
MW1-56, CH2 12.10 6.71 58.90 0.43 11.48 0.30 0.21
MW1-58, CH0 12.40 7.20 -127.00 0.32 46.50 3.67 0.15
MW1-58, CH1 11.60 6.36 158.10 0.89 541.24 7.49 0.44
MW1-58, CH2 13.20 6.60 -59.50 0.32 64.97 3.52 0.15
MW1-59 10.10 7.54 103.80 0.24 30.12 0.37 0.12
MW1-60 11.60 7.66 116.10 0.30 21.87 0.58 0.14
MW1-61 14.30 7.03 5.70 0.39 5.22 0.48 0.19
MW1-62 13.70 6.67 19.80 0.52 16.03 0.12 0.25
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Table 3-2. Groundwater Field Parameters, December 2021

Well ID
Temperat

ure
(°C)

pH
(S.U)

ORP
(mv)

Spec. 
Cond. 

(ms/cm)

Turbidity 
(NTU)

DO
(mg/L)

Salinity 
(ppt)

MW1-63 13.00 6.70 -21.00 0.95 10.07 0.08 0.47
MW1-64 11.50 6.69 -11.20 0.88 6.64 0.09 0.44
MW1-65 11.60 6.74 -35.90 0.80 8.54 0.47 0.40
MW1-67 11.00 6.79 -78.40 0.85 4.24 0.50 0.42
MW1-68 12.20 7.24 -118.90 0.28 131.28 3.82 0.13
P1-01 11.90 6.36 -44.30 0.83 13.89 0.06 0.41
P1-02 11.50 6.38 -23.00 1.72 32.23 0.05 0.87
P1-03 13.10 6.34 -25.00 0.78 4.11 0.09 0.38
P1-04 13.00 6.84 -28.90 0.68 4.20 0.13 0.33
P1-09 11.40 8.06 70.10 0.26 0.18 0.31 0.12
Notes:

°C = degrees Celsius
DO = dissolved oxygen
mg/L = milligrams per liter
ms/cm =  milliSiemens per centimeter
mV = millivolts 
ppt = parts per thousand
Spec. Cond. = specific conductivity
S.U. = standard units
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Table 3-3.  Groundwater Analytical Results, December 2021
HFPO-DA NEtFOSAA NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxS PFHxA PFNA PFOS PFOA PFTA PFTrDA PFUnA 11Cl-PF3OUdS 9Cl-PF3ONS DONA

NS NS NS 0.60 1 NS NS NS NS NS NS 0.040 2 0.040 2 NS NS NS NS NS NS
0.0060 1 NS NS 0.60 1 NS NS NS 0.039 1 NS 0.0060 1 0.0040 1 0.0060 1 NS NS NS NS NS NS

 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

1MW-1 GM-21-001 7-Dec-2021 0.00089 U 0.0014 J 0.0011 U 0.0015 J 0.00047 J 0.00089 U 0.0025 0.012 0.0045 0.00079 J 0.020 0.030 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U
1MW-4 GM-21-002 8-Dec-2021 0.00052 J 0.00088 U 0.0011 U 0.0011 J 0.00088 U 0.00089 U 0.00099 J 0.00067 J 0.0023 0.00088 U 0.00088 U 0.0035 R 0.00089 U 0.00088 U 0.00088 U 0.00088 U 0.00088 U

1MW-4 (DUP) GM-21-003 8-Dec-2021 0.00046 J 0.00088 U 0.0011 U 0.0012 J 0.00088 U 0.00088 U 0.00082 J 0.00069 J 0.0023 0.00088 U 0.00088 U 0.0037 0.00088 UJ 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00088 U
MW1-02 GM-21-004 8-Dec-2021 0.00085 U 0.00085 U 0.0010 U 0.0014 J 0.00085 U 0.00085 U 0.0053 0.0026 0.011 0.0013 J 0.0025 0.014 0.00085 UJ 0.00085 U 0.00085 U 0.00085 U 0.00085 U 0.00085 U
MW1-03 GM-21-005 7-Dec-2021 0.00089 U 0.00089 U 0.0011 U 0.0024 0.00089 U 0.00089 U 0.0011 J 0.0024 0.00051 J 0.00089 U 0.0015 J 0.0028 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U
MW1-04 GM-21-006 6-Dec-2021 0.0009 U 0.0009 U 0.0011 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U
MW1-05 GM-21-007 6-Dec-2021 0.00089 J 0.00090 U 0.0011 U 0.00080 J 0.00090 UJ 0.00090 U 0.00059 J 0.0023 J 0.00077 J 0.00090 U 0.0044 J 0.0020 J 0.00090 U 0.00090 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U
MW1-06 GM-21-008 6-Dec-2021 0.0021 J 0.00094 U 0.0011 U 0.0051 J 0.00094 UJ 0.00094 U 0.0076 J 0.051 J 0.023 J 0.00091 J 0.16 J 0.12 J R 0.00094 U 0.00094 U 0.00094 UJ 0.00094 U 0.00094 U
MW1-09 GM-21-009 8-Dec-2021 0.00089 U 0.00089 U 0.0011 U 0.00060 J 0.00089 U 0.00091 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00048 J 0.0012 J 0.00091 UJ 0.00091 U 0.00091 U 0.00089 U 0.00089 U 0.00089 U
MW1-10 GM-21-010 8-Dec-2021 0.00087 U 0.00087 U 0.0010 U 0.00049 J 0.00087 U 0.00087 UJ 0.00087 U 0.00087 U 0.00087 U 0.00087 U 0.00068 J 0.00067 J 0.00087 UJ 0.00087 UJ 0.00087 U 0.00087 U 0.00087 U 0.00087 U
MW1-11 GM-21-011 7-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00088 J 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U

MW1-11 (DUP) GM-21-012 7-Dec-2021 0.00054 J 0.00093 U 0.0011 U 0.00093 U 0.00093 U 0.00093 UJ 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00096 J 0.00093 U R 0.00093 UJ 0.00093 U 0.00093 U 0.00093 U 0.00093 U
MW1-14 GM-21-013 8-Dec-2021 0.0020 J 0.00092 U 0.0011 U 0.00093 J 0.00092 U 0.00092 U 0.0024 0.0024 0.0051 0.00049 J 0.0053 0.0098 R 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U
MW1-15 GM-21-014 7-Dec-2021 0.00096 U 0.00096 UJ 0.0012 UJ 0.0026 J 0.00096 UJ R 0.0026 J 0.0085 0.0037 J 0.00065 J 0.014 J 0.020 J R R R 0.00096 U 0.00096 U 0.00096 U
MW1-17 GM-21-015 6-Dec-2021 0.00050 J 0.0036 J 0.00090 J 0.00076 J 0.00093 UJ 0.00093 U 0.0012 J 0.0076 J 0.0023 J 0.00052 J 0.015 J 0.017 J 0.00093 UJ 0.00093 U 0.00093 U 0.00093 UJ 0.00093 U 0.00093 U
MW1-18 GM-21-016 8-Dec-2021 0.00090 U R R 0.0013 J R R 0.00056 J 0.0011 J 0.00085 J R R 0.0015 J R R R R R 0.00090 U
MW1-20 GM-21-018 7-Dec-2021 0.00086 U 0.00086 U 0.0010 U 0.00047 J 0.00086 U 0.00086 U 0.00086 U 0.00066 J 0.00086 U 0.00086 U 0.0026 0.00059 J 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U
MW1-23 GM-21-019 8-Dec-2021 0.00093 U 0.00093 U 0.0011 U 0.00053 J 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00092 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U
MW1-24 GM-21-020 8-Dec-2021 0.00086 U 0.00086 U 0.0010 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U R 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U

MW1-24 (DUP) GM-21-021 8-Dec-2021 0.00086 U 0.00086 U 0.0010 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 UJ 0.00086 U 0.00086 U 0.00086 U 0.00086 U 0.00086 U
MW1-25 GM-21-022 8-Dec-2021 0.00097 U 0.00097 UJ 0.0012 UJ 0.0010 J 0.00097 UJ R 0.0011 J 0.0017 J 0.0018 J 0.00097 U 0.0026 J 0.0035 J R R 0.00097 UJ 0.00097 U 0.00097 U 0.00097 U
MW1-27 GM-21-023 7-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.00091 U 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U R R 0.00091 UJ R 0.00091 U 0.00091 U
MW1-28 GM-21-024 8-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.00058 J 0.00091 U 0.00091 UJ 0.0009 J 0.0012 J 0.0017 J 0.00091 U 0.0013 J 0.0030 R 0.00091 UJ 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U
MW1-29 GM-21-025 8-Dec-2021 0.00096 U 0.00096 U 0.0012 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 UJ 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U
MW1-31 GM-21-026 7-Dec-2021 0.00089 UJ 0.00089 UJ 0.0011 UJ 0.0014 J 0.00089 UJ 0.00089 UJ 0.00089 UJ 0.00073 J 0.00089 UJ 0.00057 J 0.0022 J 0.0007 J 0.0009 UJ 0.00089 UJ 0.00089 UJ 0.00089 UJ 0.00089 UJ 0.00089 UJ
MW1-38 GM-21-027 8-Dec-2021 0.00088 U 0.00088 U 0.0011 U 0.00062 J 0.00088 U 0.00088 U 0.00088 U 0.0008 J 0.00059 J 0.00088 U 0.00088 U 0.0011 J 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00088 U
MW1-39 GM-21-028 8-Dec-2021 0.00094 U 0.00094 U 0.0011 U 0.00055 J 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U 0.00094 U
MW1-41 GM-21-029 8-Dec-2021 0.00068 J 0.00088 U 0.0011 U 0.00092 J 0.00088 U 0.00088 UJ 0.0029 0.0020 0.0050 0.00060 J 0.0044 0.0099 R 0.00088 UJ 0.00088 U 0.00088 U 0.00088 U 0.00088 U
MW1-42 GM-21-030 7-Dec-2021 0.00098 UJ 0.00098 UJ 0.0012 UJ 0.0012 J 0.00062 J 0.00098 UJ 0.0021 J 0.0021 J 0.0031 J 0.0011 J 0.0062 J 0.0074 J R 0.00098 UJ 0.00098 UJ 0.00098 UJ 0.00098 UJ 0.00098 UJ
MW1-43 GM-21-031 6-Dec-2021 0.00090 U 0.00090 U 0.0011 U 0.00095 J 0.00090 UJ 0.00090 U 0.0013 J 0.0026 J 0.0022 J 0.00048 J 0.0023 J 0.0051 J 0.00090 U 0.00090 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U
MW1-44 GM-21-032 6-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.0018 J 0.00091 UJ 0.00091 U 0.00075 J 0.0074 J 0.0014 J 0.0009 UJ 0.0012 J 0.0024 J 0.00091 U 0.00091 U 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U
MW1-45 GM-21-033 7-Dec-2021 0.00096 U 0.00096 U 0.0012 U 0.0011 J 0.00096 U 0.00096 U 0.00068 J 0.0026 J 0.0011 J 0.00096 U 0.00065 J 0.0019 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U

MW1-45 (DUP) GM-21-034 7-Dec-2021 0.00094 UJ 0.00094 UJ 0.0011 UJ 0.0015 J 0.00094 UJ 0.00094 UJ 0.00070 J 0.0055 J 0.0015 J 0.00094 UJ 0.0026 J 0.0027 J 0.00094 UJ 0.00094 UJ 0.00094 UJ 0.00095 UJ 0.00094 UJ 0.00094 UJ
MW1-46 GM-21-035 7-Dec-2021 0.00092 U 0.00092 U 0.0011 U 0.00060 J 0.00092 U 0.00092 U 0.00049 J 0.0011 J 0.0012 J 0.00092 U 0.00084 J 0.0018 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U
MW1-47 GM-21-036 7-Dec-2021 0.00095 U 0.00082 J 0.0011 U 0.0028 J 0.00054 J 0.00095 U 0.0030 0.0044 0.0057 0.0013 J 0.016 0.021 0.00095 U 0.00095 U 0.00095 U 0.00095 U 0.00095 U 0.00095 U
MW1-48 GM-21-037 6-Dec-2021 0.00099 UJ 0.0027 J 0.0012 UJ 0.0023 J 0.00088 J 0.00099 UJ 0.0032 J 0.0033 J 0.0054 J 0.0015 J 0.012 J 0.0096 J 0.00099 UJ 0.00099 UJ 0.00099 UJ 0.00099 UJ 0.00099 UJ 0.00099 UJ
MW1-49 GM-21-038 6-Dec-2021 0.00088 U 0.00088 U 0.0011 U 0.00088 U 0.00088 UJ 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00056 J 0.00088 U 0.00088 U 0.00088 U 0.00088 U 0.00088 UJ 0.00088 U 0.00088 U
MW1-50 GM-21-039 7-Dec-2021 0.00092 UJ 0.00092 UJ 0.0011 UJ 0.00078 J 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ 0.00092 UJ
MW1-51 GM-21-040 6-Dec-2021 0.00089 U 0.00089 U 0.0011 U 0.00089 U 0.00089 UJ 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00089 U 0.00057 J 0.00089 U 0.00089 U 0.00089 U 0.00089 UJ 0.00089 U 0.00089 U
MW1-52 GM-21-041 6-Dec-2021 0.00090 U 0.00090 U 0.0011 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U 0.00090 U 0.00050 J 0.00090 U 0.00090 U 0.00082 J 0.00090 U 0.00090 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U
MW1-53 GM-21-042 6-Dec-2021 0.00090 U 0.00090 U 0.0011 U 0.00057 J 0.00090 UJ 0.00090 U 0.0016 J 0.00098 J 0.0023 J 0.00060 J 0.0024 J 0.0039 J 0.00090 U 0.00090 U 0.00090 U 0.00090 UJ 0.00090 U 0.00090 U
MW1-54 GM-21-043 6-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.0070 J 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U
MW1-55 GM-21-044 6-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.00091 U 0.00091 UJ 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U

MW1-56, CH2 GM-21-045 7-Dec-2021 0.00091 U 0.00091 U 0.0011 U 0.0026 0.00091 U 0.00091 U 0.00091 J 0.011 0.0027 0.00091 U 0.0084 0.0023 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U
MW1-56, CH1 GM-21-046 7-Dec-2021 0.00071 J 0.00092 UJ 0.0011 UJ 0.0014 J 0.00047 J R 0.0017 J 0.0053 0.0028 0.0005 J 0.0086 0.0038 R R R 0.00092 U 0.00092 U 0.00092 U
MW1-58, CH2 GM-21-048 7-Dec-2021 0.00092 U 0.00092 U 0.0011 U 0.0012 J 0.00064 J 0.00092 U 0.0021 0.0018 0.0033 0.00093 J 0.0060 0.0046 R 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U
MW1-58, CH1 GM-21-049 7-Dec-2021 0.0061 J 0.00095 U 0.0011 U 0.0020 J 0.00095 U 0.00095 U 0.0022 0.0023 0.0056 J 0.0006 J 0.0048 J 0.0061 0.00095 UJ 0.00095 U 0.00095 U 0.00095 U 0.00095 U 0.00095 U
MW1-58, CH0 GM-21-050 7-Dec-2021 0.00092 U 0.00092 UJ 0.0011 UJ 0.00092 U 0.00092 U R 0.00092 U 0.00068 J 0.00092 U 0.00092 U 0.00092 U 0.00092 U R R 0.00092 UJ 0.00092 U 0.00092 U 0.00092 U

MW1-59 GM-21-051 7-Dec-2021 0.00091 U 0.00091 UJ 0.0011 U 0.00091 U 0.00091 U 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U 0.00091 U R 0.00091 UJ 0.00091 U 0.00091 U 0.00091 U 0.00091 U
MW1-60 GM-21-052 8-Dec-2021 0.00092 U 0.00092 U 0.0011 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 UJ 0.00092 U 0.00092 U 0.00092 U 0.00092 U 0.00092 U

MW1-60 (DUP) GM-21-053 8-Dec-2021 0.00093 U 0.00093 UJ 0.0011 UJ 0.00093 U 0.00093 U R 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U R R 0.00093 UJ 0.00093 U 0.00093 U 0.00093 U
MW1-61 GM-21-054 6-Dec-2021 0.00095 U 0.00095 U 0.0011 U 0.0012 J 0.00056 J 0.00095 U 0.0023 J 0.0016 J 0.0029 J 0.0010 J 0.0052 J 0.0064 J 0.00095 U 0.00095 U 0.00095 U 0.00095 UJ 0.00095 U 0.00095 U
MW1-62 GM-21-055 7-Dec-2021 0.00094 U 0.00094 UJ 0.0011 UJ 0.0010 J 0.00094 U R 0.00054 J 0.0025 0.0016 J 0.00094 U 0.0034 0.0026 R R 0.00094 UJ 0.00094 U 0.00094 U 0.00094 U
MW1-63 GM-21-056 7-Dec-2021 0.00085 U 0.00085 U 0.0010 U 0.00085 J 0.00085 U 0.00085 U 0.0019 0.0024 0.0032 0.00085 U 0.0035 0.0073 0.00085 U 0.00085 UJ 0.00085 U 0.00085 UJ 0.00085 U 0.00085 U
MW1-64 GM-21-057 8-Dec-2021 0.00088 U 0.00088 U 0.0011 U 0.0011 J 0.00088 U 0.00088 UJ 0.0024 0.0024 0.0050 0.00088 U 0.0028 0.0065 R 0.00088 UJ 0.00088 UJ 0.00088 U 0.00088 U 0.00088 U
MW1-65 GM-21-058 8-Dec-2021 0.00092 U 0.00092 U 0.0011 U 0.0012 J 0.00092 U 0.00092 UJ 0.0014 J 0.0019 0.0050 J 0.00092 U 0.0019 J 0.0041 0.00092 UJ 0.00092 UJ 0.00092 U 0.00092 U 0.00092 U 0.00092 U
MW1-67 GM-21-059 8-Dec-2021 0.0020 J 0.0011 J 0.0012 U 0.00098 J 0.00096 U 0.00096 U 0.0016 J 0.0042 0.0032 0.00096 U 0.012 0.018 0.00096 UJ 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U
MW1-68 GM-21-060 6-Dec-2021 0.00089 U 0.00089 U 0.0011 U 0.00075 J 0.00089 UJ 0.00089 U 0.00044 J 0.0011 J 0.0009 J 0.00089 U 0.0012 J 0.0016 J 0.00089 UJ 0.00089 U 0.00089 U 0.00089 UJ 0.00089 U 0.00089 U

P1-1 GM-21-061 8-Dec-2021 0.00075 J 0.00088 U 0.0011 U 0.00081 J 0.00088 U 0.00088 UJ 0.0051 0.0011 J 0.0097 0.00071 J 0.0028 0.013 R 0.00088 UJ 0.00088 U 0.00088 U 0.00088 U 0.00088 U
P1-2 GM-21-062 7-Dec-2021 0.0023 J 0.00093 U 0.0011 U 0.00049 J 0.00093 U 0.00093 U 0.0057 0.0018 J 0.014 J 0.00093 U 0.00093 U 0.023 0.00093 UJ 0.00093 U 0.00093 U 0.00093 U 0.00093 U 0.00093 U
P1-3 GM-21-063 7-Dec-2021 0.00091 UJ 0.00091 UJ 0.0011 UJ 0.0014 J 0.00091 UJ 0.00091 UJ 0.0031 J 0.0038 J 0.0053 J 0.00095 J 0.0058 J 0.017 J R 0.00091 UJ 0.00091 UJ 0.00091 UJ 0.00091 UJ 0.00091 UJ

P1-3 (DUP) GM-21-064 7-Dec-2021 0.0017 J 0.00053 J 0.0011 U 0.0012 J 0.00089 U R 0.0028 J 0.0041 J 0.0054 J 0.00085 J 0.0062 J 0.017 J R R 0.00089 UJ 0.00089 U 0.00089 U 0.00089 U
P1-4 GM-21-065 7-Dec-2021 0.00087 UJ 0.00087 UJ 0.0010 UJ 0.00080 J 0.00087 UJ R 0.0013 J 0.0015 J 0.0029 J 0.00087 UJ 0.0025 J 0.0042 J R R R 0.00087 UJ 0.00087 UJ 0.00087 UJ
P1-9 GM-21-066 6-Dec-2021 0.00096 U 0.00096 U 0.0012 U 0.00096 U 0.00096 UJ 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 U 0.00096 UJ 0.00096 U 0.00096 U

Analyte
Screening Level

2022 Screening Level 3

Unit

QQ Result Q Result QResult Q Result Q ResultQ Result Q Result QResult Q Result Q ResultResult Q Result QResult Q Result Q ResultWell Sample ID Sample Date Result Q Result Q Result Q



1 Screening level is the EPA Regional Screening Level for tapwater (target hazard quotient [THQ] = 0.1), which is based on the protection of human health via drinking water only.
2 The screening levels for PFOA and PFOS are calculated using the 2020 EPA online calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) using the oral reference dose of 0.00002 milligrams per kilogram-day (THQ = 0.1).
3 As discussed in Section 1.5 of this report, 2022 screening levels are presented only for the purpose of comparison.  Analytical results from the December 2021 sampling event were not evaluated in comparison to these values.
Results that exceed the screening level are boldfaced and shaded grey.
µg/L = microgram(s) per liter
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.
UJ = The analyte is not detected; the associated numerical value is approximate.
Analytes:

DONA = 4,8-dioxa-3H-perfluorononanoic acid
HFPO-DA = Hexafluoropropylene oxide dimer acid
NEtFOSAA = N-ethyl perfluorooctanesulfonamidoacetic acid
NMeFOSAA = N-methyl perfluorooctanesulfonamidoacetic acid
PFBS = Perfluorobutanesulfonic acid
PFDA = Perfluorodecanoic acid 
PFDoA = Perfluorododecanoic acid
PFHpA = Perfluoroheptanoic acid
PFHxA = Perfluorohexanoic acid
PFHxS = Perfluorohexanesulfonic acid
PFNA = Perfluorononanoic acid
PFOA = Perfluorooctanoic acid
PFOS = Perfluorooctanesulfonic acid
PFTA = Perfluorotetradecanoic acid
PFTrDA = Perfluorotridecanoic acid
PFUnA = Perfluoroundecanoic acid
9Cl-PF3ONS = 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid
11Cl-PF3OUdS = 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid

Notes:
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4 Conclusions and Recommendations 

This section presents conclusions and recommendations related to the field work 
completed at OU 1 in December 2021.  

4.1 Conclusions 

The analytical results for PFAS in groundwater samples collected during the monitoring 
event conducted in December 2021 were compared to available screening levels for 
PFBS, PFOS, and PFOA as outlined in the SAP.  However, since the development of 
the SAP on which this report is based, available screening levels have been revised 
during 2022 to include more stringent RSLs as described in Sections 1.5 and 3.4. The 
analytical results that exceed the SAP screening levels (0.040 µg/L) are PFOS and 
PFOA at estimated concentrations of 0.16 µg/L and 0.12 µg/L, respectively, in the 
sample from well MW1-06 located at the southwest end of the landfill.  

Analytical results that exceed the 2022 screening levels are summarized in Section 3.4 
but not further evaluated in this report.  Further evaluation of PFAS results for OU 1 will 
be conducted under separate contract. 

4.2 Recommendations 

The LTM program at OU 1 was suspended for 2021 during the ongoing supplemental RI 
work to reevaluate OU 1 groundwater conditions and the magnitude and extent of 
contaminants in groundwater and other media across OU 1. Once the supplemental RI 
has been completed and the conceptual site model has been updated based on data 
collected by all contractors and the results of this PFAS groundwater investigation, the 
OU 1 LTM program should be updated to reflect the new understanding of contaminant 
distribution at OU 1. 

It is recommended that periodic sampling and analysis for PFAS in groundwater near 
MW1-06 be considered in the future because of the exceedance of screening levels. In 
addition, it is recommended that the results obtained be compared to revised action 
levels developed by the regulatory agencies and approved for use by the DON. The 
monitoring well network should also be evaluated in the future to determine the most 
representative well network to allow for meaningful future long-term monitoring of the 
horizontal and vertical extent of PFAS and other COCs in groundwater at OU 1. 
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APPENDIX B. DATA QUALITY ASSESSMENT REPORT 

The purpose of this Data Quality Assessment Report, presented as an appendix to the 
2021 Groundwater Monitoring Report, is to determine whether the data set collected in 
December 2021 at Naval Base Kitsap Keyport, Washington, meets the data quality 
objectives outlined in the Tier I Uniform Federal Policy Sampling and Analysis Plan 
(SAP) (Department of the Navy [DON] 2021).1  

A quality assurance (QA)/quality control (QC) program was implemented during the field 
investigation to ensure the generation of data of adequate and defensible quality. The 
specifications for the QA/QC program are outlined in the SAP (DON 2021).1 The 
QA/QC program was designed to minimize error, provide early identification and 
correction of potential problems, control the data acquisition process, and evaluate the 
performance of the sampling program. The QA/QC procedures were followed in the field 
as well as at the offsite laboratories.  

The data evaluation in this report focuses on environmental samples collected for offsite 
laboratory analysis. Field data (including measurements of water quality parameters in 
water) were collected using standard operating procedures and manufacturer-
recommended procedures to provide reliable results.  

B.1 TEST METHODS AND LABORATORY QUALIFICATIONS 

The groundwater and associated QC samples were collected in December 2021 and 
analyzed by Eurofins Lancaster Laboratories Environmental, LLC (ELLE) in Lancaster, 
Pennsylvania for per- and polyfluoroalkyl substances (PFAS) using an isotope dilution 
analytical technique of liquid chromatography with tandem mass spectrometry in 
compliance with Department of Defense Quality Systems Manual, Version 5.3, 
Table B-15. The samples collected are presented in Table B-1.  

The laboratory holds current accreditation for the scope of testing through the 
Department of Defense and Washington Department of Ecology Environmental 
Laboratory Accreditation Programs.  

B.2 FIELD QUALITY CONTROL SAMPLES 

In accordance with the SAP (DON 2021),1 applicable field QC samples include field 
duplicates and field blanks. The required field QC samples were collected. Additional 

 
1 Tier I Sampling and Analysis Plan for Groundwater Sampling at Operable Unit 1, Area 1 Former Landfill 
and Long-Term Monitoring at Operable Unit 2, Area 2 Van Meter Road Spill/Drum Storage Site at Naval 
Base Kitsap Keyport, Keyport, Washington. Prepared by EA Engineering, Science, and Technology, Inc., 
PBC. Final. October 2021. 
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volumes for the preparation of matrix spike (MS)/matrix spike duplicate (MSD) samples 
were also collected and are discussed in Section B.3. A description and evaluation of 
each field QC sample type is presented in the following sections. 

B.2.1 Field Duplicates 

A field duplicate set consists of two samples (an original and duplicate) of the same 
matrix collected at the same time and location, to the extent possible, using the same 
sampling technique. The purpose is to evaluate the precision of the overall sample 
collection and analysis process by comparing the results for the two samples, including 
the calculation of the relative percent differences (RPDs) for detected analytes. For the 
December 2021 sampling event, the following field duplicate sets were collected: 

• Primary sample GM-21-002 and field duplicate sample GM-21-003 
• Primary sample GM-21-011 and field duplicate sample GM-21-012 
• Primary sample GM-21-020 and field duplicate sample GM-21-021 
• Primary sample GM-21-033 and field duplicate sample GM-21-034 
• Primary sample GM-21-052 and field duplicate sample GM-21-052 
• Primary sample GM-21-063 and field duplicate sample GM-21-064 

The results for the field duplicate set are summarized in Table B-2. When target 
analytes were detected at concentrations greater than the limits of quantitation (LOQs), 
the RPDs for the results of the field duplicate set are within QC limits, with the following 
exception. For the field duplicate set consisting of samples GM-21-033 and GM-21-034, 
the RPD for perfluorohexanesulfonic acid was above the QC limit of 30 percent. The 
detected results for this analyte in the field duplicate set were qualified as “J” during 
data assessment. The variance in results is attributed to results near the LOQ (more 
specifically, within a factor of three of the LOQ), where higher RPDs are common. 

B.2.2 Field Blanks 

Field blanks are samples of analyte-free water opened at the site and exposed to 
ambient conditions, collected each day and associated with samples collected the same 
day. Three field blank samples were collected during the 3-day sampling event. The 
field blank results are summarized in Table B-2. No target analytes were detected in the 
field blanks; thus, no associated sample results were qualified on the basis of field blank 
results.   

B.3 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

The chemical analyses were performed in accordance with the SAP (DON 2021)1 by 
ELLE. 
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MS/MSD sample pairs were prepared by the analytical laboratory using samples 
designated on the chain-of-custody records at an appropriate frequency and for each 
preparatory batch. At the laboratory, known concentrations of target analytes were 
added to the sample material to prepare the MS/MSD samples. The MS/MSD samples 
were carried through the preparation and analytical procedures in the same manner as 
the associated field samples. The percent recoveries (%Rs) and RPDs of the spiked 
analytes in the MS/MSD samples were used to evaluate the effect of the sample matrix 
on accuracy and precision.   

Additional laboratory QC samples (method blanks and laboratory control samples 
[LCSs]) were prepared alongside samples and each sample and QC sample was spiked 
with internal standards during sample preparation and analyzed as required by the 
Department of Defense Quality Systems Manual, Version 5.3, Table B-15 and as 
specified within the SAP (DON 2021).1 These samples and spikes were used to 
perform the internal laboratory QC prior to the delivery of data. The laboratory’s 
evaluation of the QC results includes comparison to the internal statistically generated 
control charts as well as the project limits presented in the SAP (DON 2021)1 to allow 
detections of trends or bias in the generated results.  

B.4 DATA VALIDATION AND APPLIED DATA QUALIFIERS 

Data validation was performed in accordance with the SAP (DON 2021)1 by a third-
party, Laboratory Data Consultants in Carlsbad, California, as described in the data 
validation reports presented in Attachment C-1. A minimum of 10 percent of sample 
data were validated at Stage 4 and the remaining data were validated at Stage 2B, as 
defined in the Department of Defense General Data Validation Guidelines (November 
2019) and Module 3: Data Validation Procedures for PFAS Analysis by Quality Systems 
Manual Table B-15 (May 2020).  

Associated sample results may be qualified when QC requirements are not achieved to 
determine the impact to associated sample results. Data were qualified during 
validation, as described below. 

• Extraction and analytical holding times were met for the initial extractions and 
analyses performed on the samples. However, the 14-day extraction holding time 
specified in the SAP (DON 2021) 1 for PFAS was exceeded for 19 re-extracted 
samples. Detected and non-detected results reported from the re-extracted 
samples have been qualified “J” and “UJ,” respectively. 

• Perfluorooctanesulfonic acid (PFOS) was detected in two method blanks at a 
concentration below the limit of detection (LOD). A detectable PFOS result within 
five times the method blank concentration and equal to or slightly greater than 
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the LOQ was reported for associated samples GM-21-022, GM-21-026, GM-21-
034, GM-21-058, and GM-21-065; these five sample results were qualified “J.”  

• The ion ratio was outside QC limits for one or more target analytes for several 
samples. There were 16 occurrences for this issue; impacted detected PFAS 
results have been qualified “J” on this basis. 

• The %R was outside QC limits for one or more extracted internal standards 
(labeled compounds) for several samples. In accordance with the applicable data 
validation guidelines, results associated with these labeled compounds in 
associated samples have been qualified as follows. 
- The “R” qualifier was applied to detected and non-detected results when the 

%R was below 20%. There were 52 “R” qualifiers applied on this basis. Note 
the data validation applied “X” qualifiers in these instances; during data 
assessment these were updated to “R” qualifiers.  

- The “J” qualifier was applied to detected results when the %R was outside 
QC limits and greater than or equal to 20%. There were 9 occurrences for this 
issue; 

- The “UJ” qualifier was applied to non-detected results when the %R was less 
than the lower control limit and greater than or equal to 20%.  There were 68 
qualifiers applied on this basis. 

• For one LCS, the %Rs for two analytes were 69 percent, which was slightly 
below the applicable lower QC limit. The non-detected results for these analyses 
in associated samples have been qualified “UJ” on this basis.  

• GM-21-023 was used to prepare MS/MSD samples for PFAS. The %Rs for two 
analytes (perfluorotridecanoic acid and 11-chloroeicosafluoro-3-oxaundecane-1-
sulfonic acid) were below the lower QC limit in the MS and MSD and below 10 
percent in the MSD. The non-detected results for these analyses in the primary 
sample have been qualified “R” on this basis.  

• Sample GM-21-044 was used to prepare MS/MSD samples for PFAS. The %Rs 
for three analytes were slightly below the lower control limit in the MS and/or 
MSD; these %Rs ranged from 65 percent to 71 percent. The non-detected 
results for these analyses in the primary sample have been qualified “UJ” on this 
basis.  

• Sample GM-21-056 was used to prepare MS/MSD samples for PFAS. The %Rs 
for two analytes were below the lower QC limit in the MS. The non-detected 
results for these analyses in the primary sample have been qualified “UJ” on this 
basis.   
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Additional qualifiers were applied during data assessment, as described below.  

• Groundwater samples GM-21-033 and GM-21-034 were submitted as a primary 
and field duplicate pair. The RPD for the primary and field duplicate sample 
results were outside the QC limit for perfluorohexanesulfonic acid. The detected 
results for this analyte reported for the primary sample and associated field 
duplicate sample have been qualified “J.” 

• For one preparation batch of samples, it was observed that extracted internal 
standards had %Rs approximately double the expected values. Due to the 
possibility that the samples were double spiked with internal standards, the 
associated detected results were qualified as “J” during data assessment. This 
occurred for 15 detected results. 

In addition, more than one analysis was performed and reported by the laboratory for 
most samples and target analytes. In these cases, the data validator selected a “best” 
result for each target analyte based on professional judgement. The results not selected 
as the “best” results in these cases are not discussed in the above bullets and are not 
presented in the 2021 Groundwater Monitoring Report.  

No other qualifiers were added to the analytical results for project samples during 
validation. The qualifiers added to project data during data validation are summarized 
below.  

• The “J” qualifier indicates that the reported result is an estimated value.  
• The “R” qualifier indicates that the result is rejected. 
• The “U” qualifier indicates that the analyte is not detected; the associated 

numerical value is the limit of detection or as qualified during data validation. 
• The “UJ” qualifier indicates that the analyte is not detected; the associated 

numerical value is approximate. 

Sample results as qualified are presented in the 2021 Groundwater Monitoring Report.  

B.5 DATA QUALITY INDICATORS 

A discussion of data quality indicators for this project in terms of precision, accuracy, 
representativeness, completeness, comparability, and sensitivity is provided in the 
following sections. 

B.5.1 Precision 

Precision is defined as the degree of agreement among repeated measurement of the 
same parameter. Precision also characterizes the natural variation of the matrix. 
Precision is evaluated through the use of field duplicate samples and MS/MSD sets to 
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assess the potential bias of field and laboratory conditions on the results. The 
quantitative indicator of precision is the RPD between the results of field duplicates and 
the associated primary samples and the MS/MSD pairs.  

Field sample duplicate RPDs are within the SAP (DON 2021)1 QC limits, unless 
otherwise noted in Section B.2.1 and Section B.4. Field duplicate samples were 
generally within control limits and overall demonstrate that representative samples were 
adequately collected during field activities and that the laboratories were capable of 
evaluating the matrix consistently.  

MS/MSD RPDs are within the SAP (DON 2021)1 QC limits, unless otherwise noted in 
Attachment B-1. No sample results were qualified on the basis of MS/MSD RPD.  

B.5.2 Accuracy 

An evaluation of accuracy monitors the agreement of measured results with “true 
values” established by spiking applicable samples with a known quantity of analyte or 
internal standard; accuracy is measured by the %R for spiked samples (LCS, MS/MSD) 
and internal standards. LCS and MS/MSD samples were analyzed in accordance with 
the SAP (DON 2021)1 specifications. LCS, MS/MSD, and internal standard %Rs were 
within acceptable project-specified QC limits, unless otherwise noted in Attachment B-1 
and in Section B.4. In most cases, the project goal for accuracy was met. 

B.5.3 Representativeness 

Representativeness is a qualitative parameter that expresses the degree to which the 
sample data are characteristic of a population, parameter, or environmental condition. 

Representativeness is most concerned with the proper design of a sampling system and 
careful selection of sampling locations. Representative data were obtained through 
selection of sampling locations, sampling procedure collection, handling of samples, 
and the use of established field and laboratory procedures as described in the SAP 
(DON 2021)1. These procedures were followed during the sampling event unless 
otherwise discussed in the 2021 Groundwater Monitoring Report, of which this report is 
an appendix. An appropriate analytical method was utilized to meet the data quality 
objectives of the project.  

B.5.4 Completeness 

Completeness is a measure of the amount of usable data obtained versus the total 
possible planned data. The evaluation includes a comparison of the number of valid 
results divided by the possible number of individual results, expressed in a percentage.  
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The data completeness is defined as the percentage of usable data (usable data 
divided by the total possible data): 

% completeness = 100 * number of valid results (i.e., non-R flagged) 

         number of planned results 

Completeness for the data set is less than 100 percent due to the following:  

• The sample from well MW1-56 channel 0 (with a screen depth of 33.75 to 34.25 
feet below ground surface) was not collected because the well screen was buried 
and there was no water to collect a sample. Thus, results for 18 PFAS analytes 
were not obtained. 

• A quantity of 52 results were qualified as “R” (i.e., rejected) due to internal 
standard %R below 20%.  

• A quantity of 2 results were qualified as “R” (i.e., rejected) due to %R below 10% 
for the MSD.  

There was a total of 1,224 planned results for 18 PFAS target analytes for samples 
collected from the 59 well locations, 6 field duplicates, and 3 field blanks. As detailed in 
the bullets above, there are 1,152 valid results. The % completeness for this data set is 
94.1%, which meets the 90% minimal acceptance criteria for completeness specified in 
the SAP (DON 2021).1 

B.5.5 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one 
dataset can be compared with another. Sample results should be comparable with other 
measurements for similar samples and sample conditions. Comparability for the project 
was achieved by using standard protocols for sampling and analysis.  

B.5.6 Sensitivity 

Sensitivity was evaluated by comparing the screening levels with the LODs for each 
sample result. As presented in the SAP (DON 2021)1 and as reported for the collected 
sample data, LODs are below the screening levels; therefore, the project goal for 
sensitivity was met.  

B.6 OVERALL ASSESSMENT OF DATA 

During data validation and assessment, 54 results were rejected and should not be 
used for any purpose. The remaining results are acceptable for use as qualified.  
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TABLE B-1.  Sample Summary

Location ID
Field Sample 

ID
Collected 

Date
QC 

Type Matrix
Primary 

Sample ID
Laboratory  
Sample ID Laboratory

1MW-1 GM-21-001 7-Dec-2021 N Groundwater -- 410-66194-6 ELLE
1MW-4 GM-21-002 8-Dec-2021 N Groundwater -- 410-66184-1 ELLE
1MW-4 GM-21-003 8-Dec-2021 FD Groundwater GM-21-002 410-66184-2 ELLE
MW1-2 GM-21-004 8-Dec-2021 N Groundwater -- 410-66173-3 ELLE
MW1-3 GM-21-005 7-Dec-2021 N Groundwater -- 410-66189-9 ELLE

MW1-04 GM-21-006 6-Dec-2021 N Groundwater -- 410-66202-11 ELLE
MW1-05 GM-21-007 6-Dec-2021 N Groundwater -- 410-66202-3 ELLE
MW1-06 GM-21-008 6-Dec-2021 N Groundwater -- 410-66202-7 ELLE
MW1-09 GM-21-009 8-Dec-2021 N Groundwater -- 410-66184-3 ELLE
MW1-10 GM-21-010 8-Dec-2021 N Groundwater -- 410-66184-4 ELLE
MW1-11 GM-21-011 7-Dec-2021 N Groundwater -- 410-66189-4 ELLE
MW1-11 GM-21-012 7-Dec-2021 FD Groundwater GM-21-011 410-66189-5 ELLE
MW1-14 GM-21-013 8-Dec-2021 N Groundwater -- 410-66173-6 ELLE
MW1-15 GM-21-014 7-Dec-2021 N Groundwater -- 410-66194-14 ELLE
MW1-17 GM-21-015 6-Dec-2021 N Groundwater -- 410-66202-13 ELLE
MW1-18 GM-21-016 8-Dec-2021 N Groundwater -- 410-66184-5 ELLE
MW1-20 GM-21-018 7-Dec-2021 N Groundwater -- 410-66189-2 ELLE
MW1-23 GM-21-019 8-Dec-2021 N Groundwater -- 410-66173-5 ELLE
MW1-24 GM-21-020 8-Dec-2021 N Groundwater -- 410-66184-6 ELLE
MW1-24 GM-21-021 8-Dec-2021 FD Groundwater GM-21-020 410-66184-7 ELLE
MW1-25 GM-21-022 8-Dec-2021 N Groundwater -- 410-66184-8 ELLE
MW1-27 GM-21-023 7-Dec-2021 N Groundwater -- 410-66189-11 ELLE
MW1-28 GM-21-024 8-Dec-2021 N Groundwater -- 410-66184-9 ELLE
MW1-29 GM-21-025 8-Dec-2021 N Groundwater -- 410-66184-10 ELLE
MW1-31 GM-21-026 7-Dec-2021 N Groundwater -- 410-66194-10 ELLE
MW1-38 GM-21-027 8-Dec-2021 N Groundwater -- 410-66173-8 ELLE
MW1-39 GM-21-028 8-Dec-2021 N Groundwater -- 410-66173-4 ELLE
MW1-41 GM-21-029 8-Dec-2021 N Groundwater -- 410-66173-7 ELLE
MW1-42 GM-21-030 7-Dec-2021 N Groundwater -- 410-66194-5 ELLE
MW1-43 GM-21-031 6-Dec-2021 N Groundwater -- 410-66202-15 ELLE
MW1-44 GM-21-032 6-Dec-2021 N Groundwater -- 410-66202-16 ELLE
MW1-45 GM-21-033 7-Dec-2021 N Groundwater -- 410-66194-13 ELLE
MW1-45 GM-21-034 7-Dec-2021 FD Groundwater GM-21-033 410-66194-8 ELLE
MW1-46 GM-21-035 7-Dec-2021 N Groundwater -- 410-66194-3 ELLE
MW1-47 GM-21-036 7-Dec-2021 N Groundwater -- 410-66194-2 ELLE
MW1-48 GM-21-037 6-Dec-2021 N Groundwater -- 410-66202-2 ELLE
MW1-49 GM-21-038 6-Dec-2021 N Groundwater -- 410-66202-6 ELLE
MW1-50 GM-21-039 7-Dec-2021 N Groundwater -- 410-66194-11 ELLE
MW1-51 GM-21-040 6-Dec-2021 N Groundwater -- 410-66202-17 ELLE
MW1-52 GM-21-041 6-Dec-2021 N Groundwater -- 410-66202-4 ELLE
MW1-53 GM-21-042 6-Dec-2021 N Groundwater -- 410-66202-1 ELLE
MW1-54 GM-21-043 6-Dec-2021 N Groundwater -- 410-66202-8 ELLE
MW1-55 GM-21-044 6-Dec-2021 N Groundwater -- 410-66202-9 ELLE
MW1-56 GM-21-045 7-Dec-2021 N Groundwater -- 410-66189-8 ELLE
MW1-56 GM-21-046 7-Dec-2021 N Groundwater -- 410-66189-3 ELLE
MW1-58 GM-21-048 7-Dec-2021 N Groundwater -- 410-66189-7 ELLE
MW1-58 GM-21-049 7-Dec-2021 N Groundwater -- 410-66189-13 ELLE
MW1-58 GM-21-050 7-Dec-2021 N Groundwater -- 410-66189-1 ELLE
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TABLE B-1.  Sample Summary

Location ID
Field Sample 

ID
Collected 

Date
QC 

Type Matrix
Primary 

Sample ID
Laboratory  
Sample ID Laboratory

MW1-59 GM-21-051 7-Dec-2021 N Groundwater -- 410-66189-6 ELLE
MW1-60 GM-21-052 8-Dec-2021 N Groundwater -- 410-66184-11 ELLE
MW1-60 GM-21-053 8-Dec-2021 FD Groundwater GM-21-052 410-66184-12 ELLE
MW1-61 GM-21-054 6-Dec-2021 N Groundwater -- 410-66202-14 ELLE
MW1-62 GM-21-055 7-Dec-2021 N Groundwater -- 410-66194-1 ELLE
MW1-63 GM-21-056 7-Dec-2021 N Groundwater -- 410-66194-4 ELLE
MW1-64 GM-21-057 8-Dec-2021 N Groundwater -- 410-66173-9 ELLE
MW1-65 GM-21-058 8-Dec-2021 N Groundwater -- 410-66173-11 ELLE
MW1-67 GM-21-059 8-Dec-2021 N Groundwater -- 410-66173-1 ELLE
MW1-68 GM-21-060 6-Dec-2021 N Groundwater -- 410-66202-5 ELLE

P1-1 GM-21-061 8-Dec-2021 N Groundwater -- 410-66173-10 ELLE
P1-2 GM-21-062 7-Dec-2021 N Groundwater -- 410-66189-12 ELLE
P1-3 GM-21-063 7-Dec-2021 N Groundwater -- 410-66194-9 ELLE
P1-3 GM-21-064 7-Dec-2021 FD Groundwater GM-21-063 410-66194-7 ELLE
P1-4 GM-21-065 7-Dec-2021 N Groundwater -- 410-66194-12 ELLE
P1-9 GM-21-066 6-Dec-2021 N Groundwater -- 410-66202-12 ELLE

-- FB-120621 6-Dec-2021 FB Field QC -- 410-66202-10 ELLE
-- FB-120721 7-Dec-2021 FB Field QC -- 410-66189-10 ELLE
-- FB-120821 8-Dec-2021 FB Field QC -- 410-66173-2 ELLE

Notes:
ELLE = Eurofins Lancaster Laboratories EnvironmeN = normal (primary sample)
FD = field duplicate QC = quality control
ID = identification  
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Location
Field Sample ID

Analyte Units Result Q Result Q
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L 0.00052 J 0.00046 J NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L 0.00088 U 0.00088 U NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L 0.0011 U 0.0011 U NC
Perfluorobutanesulfonic acid (PFBS)  µg/L 0.0011 J 0.0012 J NC
Perfluorodecanoic acid (PFDA)  µg/L 0.00088 U 0.00088 U NC
Perfluorododecanoic acid (PFDoA)  µg/L 0.00089 U 0.00088 U NC
Perfluoroheptanoic acid (PFHpA)  µg/L 0.00099 J 0.00082 J NC
Perfluorohexanesulfonic acid (PFHxS)  µg/L 0.00067 J 0.00069 J NC
Perfluorohexanoic acid (PFHxA)  µg/L 0.0023 0.0023 0%
Perfluorononanoic acid (PFNA)  µg/L 0.00088 U 0.00088 U NC
Perfluorooctanesulfonic acid (PFOS)  µg/L 0.00088 U 0.00088 U NC
Perfluorooctanoic acid (PFOA)  µg/L 0.0035 0.0037 5.6%
Perfluorotetradecanoic acid (PFTA)  µg/L R 0.00088 UJ NC
Perfluorotridecanoic acid (PFTrDA)  µg/L 0.00089 U 0.00088 U NC
Perfluoroundecanoic acid (PFUnA)  µg/L 0.00088 U 0.00088 U NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L 0.00088 U 0.00088 U NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L 0.00088 U 0.00088 U NC
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L 0.00088 U 0.00088 U NC

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

1MW-4 1MW-4
GM-21-002 GM-21-003

RPD

Page 1 of 6



Location
Field Sample ID

Analyte Units
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L
Perfluorobutanesulfonic acid (PFBS)  µg/L
Perfluorodecanoic acid (PFDA)  µg/L
Perfluorododecanoic acid (PFDoA)  µg/L
Perfluoroheptanoic acid (PFHpA)  µg/L
Perfluorohexanesulfonic acid (PFHxS)  µg/L
Perfluorohexanoic acid (PFHxA)  µg/L
Perfluorononanoic acid (PFNA)  µg/L
Perfluorooctanesulfonic acid (PFOS)  µg/L
Perfluorooctanoic acid (PFOA)  µg/L
Perfluorotetradecanoic acid (PFTA)  µg/L
Perfluorotridecanoic acid (PFTrDA)  µg/L
Perfluoroundecanoic acid (PFUnA)  µg/L
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualifie

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

Result Q Result Q
0.00091 U 0.00054 J NC
0.00091 U 0.00093 U NC
0.0011 U 0.0011 U NC

0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 UJ NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00088 J 0.00096 J NC
0.00091 U 0.00093 U NC
0.00091 UJ R NC
0.00091 U 0.00093 UJ NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC
0.00091 U 0.00093 U NC

MW1-11 RPD
GM-21-011 GM-21-012

MW1-11
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Location
Field Sample ID

Analyte Units
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L
Perfluorobutanesulfonic acid (PFBS)  µg/L
Perfluorodecanoic acid (PFDA)  µg/L
Perfluorododecanoic acid (PFDoA)  µg/L
Perfluoroheptanoic acid (PFHpA)  µg/L
Perfluorohexanesulfonic acid (PFHxS)  µg/L
Perfluorohexanoic acid (PFHxA)  µg/L
Perfluorononanoic acid (PFNA)  µg/L
Perfluorooctanesulfonic acid (PFOS)  µg/L
Perfluorooctanoic acid (PFOA)  µg/L
Perfluorotetradecanoic acid (PFTA)  µg/L
Perfluorotridecanoic acid (PFTrDA)  µg/L
Perfluoroundecanoic acid (PFUnA)  µg/L
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualifie

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

Result Q Result Q
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.0010 U 0.0010 U NC

0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC

R 0.00086 UJ NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC
0.00086 U 0.00086 U NC

MW1-24 MW1-24 RPD
GM-21-020 GM-21-021
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Location
Field Sample ID

Analyte Units
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L
Perfluorobutanesulfonic acid (PFBS)  µg/L
Perfluorodecanoic acid (PFDA)  µg/L
Perfluorododecanoic acid (PFDoA)  µg/L
Perfluoroheptanoic acid (PFHpA)  µg/L
Perfluorohexanesulfonic acid (PFHxS)  µg/L
Perfluorohexanoic acid (PFHxA)  µg/L
Perfluorononanoic acid (PFNA)  µg/L
Perfluorooctanesulfonic acid (PFOS)  µg/L
Perfluorooctanoic acid (PFOA)  µg/L
Perfluorotetradecanoic acid (PFTA)  µg/L
Perfluorotridecanoic acid (PFTrDA)  µg/L
Perfluoroundecanoic acid (PFUnA)  µg/L
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualifie

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

Result Q Result Q
0.00096 U 0.00094 UJ NC
0.00096 U 0.00094 UJ NC
0.0012 U 0.0011 UJ NC
0.0011 J 0.0015 J NC

0.00096 U 0.00094 UJ NC
0.00096 U 0.00094 UJ NC
0.00068 J 0.00070 J NC
0.0026 J 0.0055 J 72%
0.0011 J 0.0015 J NC

0.00096 U 0.00094 UJ NC
0.00065 J 0.0026 J NC
0.0019 J 0.0027 J NC

0.00096 U 0.00094 UJ NC
0.00096 U 0.00094 UJ NC
0.00096 U 0.00094 UJ NC
0.00096 U 0.00095 UJ NC
0.00096 U 0.00094 UJ NC
0.00096 U 0.00094 UJ NC

RPDMW1-45 MW1-45
GM-21-033 GM-21-034
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Location
Field Sample ID

Analyte Units
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L
Perfluorobutanesulfonic acid (PFBS)  µg/L
Perfluorodecanoic acid (PFDA)  µg/L
Perfluorododecanoic acid (PFDoA)  µg/L
Perfluoroheptanoic acid (PFHpA)  µg/L
Perfluorohexanesulfonic acid (PFHxS)  µg/L
Perfluorohexanoic acid (PFHxA)  µg/L
Perfluorononanoic acid (PFNA)  µg/L
Perfluorooctanesulfonic acid (PFOS)  µg/L
Perfluorooctanoic acid (PFOA)  µg/L
Perfluorotetradecanoic acid (PFTA)  µg/L
Perfluorotridecanoic acid (PFTrDA)  µg/L
Perfluoroundecanoic acid (PFUnA)  µg/L
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualifie

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

Result Q Result Q
0.00092 U 0.00093 U NC
0.00092 U 0.00093 UJ NC
0.0011 U 0.0011 UJ NC

0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U R NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 UJ R NC
0.00092 U R NC
0.00092 U 0.00093 UJ NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC
0.00092 U 0.00093 U NC

RPDMW1-60 MW1-60
GM-21-052 GM-21-053
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Location
Field Sample ID

Analyte Units
Hexafluoropropylene oxide dimer acid (HFPO-DA)  µg/L
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)  µg/L
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)  µg/L
Perfluorobutanesulfonic acid (PFBS)  µg/L
Perfluorodecanoic acid (PFDA)  µg/L
Perfluorododecanoic acid (PFDoA)  µg/L
Perfluoroheptanoic acid (PFHpA)  µg/L
Perfluorohexanesulfonic acid (PFHxS)  µg/L
Perfluorohexanoic acid (PFHxA)  µg/L
Perfluorononanoic acid (PFNA)  µg/L
Perfluorooctanesulfonic acid (PFOS)  µg/L
Perfluorooctanoic acid (PFOA)  µg/L
Perfluorotetradecanoic acid (PFTA)  µg/L
Perfluorotridecanoic acid (PFTrDA)  µg/L
Perfluoroundecanoic acid (PFUnA)  µg/L
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS)  µg/L
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS)  µg/L
4,8-dioxa-3H-perfluorononanoic acid (DONA)  µg/L

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualifie

Table B-2.  Relative Percent Differences between Results 
Above the Limit of Quantitation for the Primary Samples and 
Field Duplicate Pairs

UJ = The analyte is not detected; the associated numerical value is approximate.

Result Q Result Q
0.00091 UJ 0.0017 J NC
0.00091 UJ 0.00053 J NC
0.0011 UJ 0.0011 U NC
0.0014 J 0.0012 J NC

0.00091 UJ 0.00089 U NC
0.00091 UJ R NC
0.0031 J 0.0028 J 10%
0.0038 J 0.0041 J 8%
0.0053 J 0.0054 J 2%

0.00095 J 0.00085 J NC
0.0058 J 0.0062 J 7%
0.017 J 0.017 J 0%

R R NC
0.00091 UJ R NC
0.00091 UJ 0.00089 UJ NC
0.00091 UJ 0.00089 U NC
0.00091 UJ 0.00089 U NC
0.00091 UJ 0.00089 U NC

GM-21-063 GM-21-064
P1-3 P1-3 RPD
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Table B-3. Summary of Field Blank Results
Field Sample ID FB-120821

Sample Collection Date

Analyte
Analytical 
Method CASRN Units Result Q Result Q Result Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) QSM B15 13252-13-6  µg/L 0.00088 U 0.00091 U 0.00088 U
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) QSM B15 2991-50-6  µg/L 0.00088 U 0.00091 U 0.00088 U
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) QSM B15 2355-31-9  µg/L 0.0011 U 0.0011 U 0.0011 U
Perfluorobutanesulfonic acid (PFBS) QSM B15 375-73-5  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorodecanoic acid (PFDA) QSM B15 335-76-2  µg/L 0.00088 UJ 0.00091 U 0.00088 U
Perfluorododecanoic acid (PFDoA) QSM B15 307-55-1  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluoroheptanoic acid (PFHpA) QSM B15 375-85-9  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorohexanesulfonic acid (PFHxS) QSM B15 355-46-4  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorohexanoic acid (PFHxA) QSM B15 307-24-4  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorononanoic acid (PFNA) QSM B15 375-95-1  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorooctanesulfonic acid (PFOS) QSM B15 1763-23-1  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorooctanoic acid (PFOA) QSM B15 335-67-1  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorotetradecanoic acid (PFTA) QSM B15 376-06-7  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluorotridecanoic acid (PFTrDA) QSM B15 72629-94-8  µg/L 0.00088 U 0.00091 U 0.00088 U
Perfluoroundecanoic acid (PFUnA) QSM B15 2058-94-8  µg/L 0.00088 U 0.00091 U 0.00088 U
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11Cl-PF3OUdS) QSM B15 763051-92-9  µg/L 0.00088 UJ 0.00091 U 0.00088 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9Cl-PF3ONS) QSM B15 756426-58-1  µg/L 0.00088 U 0.00091 U 0.00088 U
4,8-dioxa-3H-perfluorononanoic acid (DONA) QSM B15 919005-14-4  µg/L 0.00088 U 0.00091 U 0.00088 U

Notes:

µg/L = microgram(s) per liter
CASRN = Chemical Abstracts Service Registry No.
Q = qualifier
Data Qualifiers:
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.
UJ = The analyte is not detected; the associated numerical value is approximate.  

FB-120621
6-Dec-2021

FB-120721
7-Dec-2021 8-Dec-2021
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 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

EA Engineering, Science, & Technology, Inc. March 14, 2022
2200 Sixth Ave., Suite 707
Seattle, WA 98121
ATTN: Ms. Sherri Wunderlich
swunderlich@eaest.com 

SUBJECT: Keyport LTM - Data Validation

Dear Ms. Wunderlich,

Enclosed is the final validation report for the fraction listed below. This SDG was received on January 11,
2022.  Attachment 1 is a summary of the samples that were reviewed for the analysis.

Fraction

LDC Project #53144_RV2:

SDG #

410-66173-1
410-66189-1
410-66194-1
410-66202-1

Perfluoroalkyl & Polyfluoroalkyl Substances

The data validation was performed under Stage 2B & 4 validation guidelines. The analysis was validated using
the following documents and variances, as applicable to the method:

! Final Tier I Sampling and Analysis Plan, Groundwater Sampling at Operable Unit 1, Area 1 Former
Landfill and Long-Term Monitoring at Operable Unit 2, Area 2 Van Meter Road Spill/Drum Storage
Site, Naval Base Kitsap Keyport, Keyport, Washington (October 2021)

! NAVFAC Northwest Standard Operating Procedure: Field Procedures Manual (Naval Facilities
Engineering Command Northwest, 2015)

! U.S. Department of Defense (DoD) General Validation Guidelines (November 2019)

! DoD Data Validation Guidelines Module 3:  Data Validation Procedure for Per- and Polyfluoroalkyl
Substances Analysis by Quality Systems Manual for Environmental Laboratories (QSM) Table B-15
(2020)

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

Sincerely,

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

mailto:Sherri.Wunderlich@sealaska.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include MS, MSD, and DUP's. V:\LOGIN\EA\Keyport\53144ST.wpd
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90/10  2B/4   EDD LDC# 53144 (EA Engineering - Seattle, WA / Keyport LTM) PO# 23092

 LDC SDG#
DATE
REC'D

(2)
DATE
DUE

PFAs
(537M/

QSM5.3)

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

A 410-66173-1 01/11/22 01/25/22 19 0

B 410-66189-1 01/11/22 01/25/22 22 0

C 410-66194-1 01/11/22 01/25/22 26 0

D 410-66202-1 01/11/22 01/25/22 20 0

D 410-66202-1 01/11/22 01/25/22 14 0

 Total T/PG 101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 101



LDC Report# 53144A96_RV2 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Data Validation Report 

Keyport LTM 

March 11, 2022 

Parameters: 

Validation Level: 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Stage 28 

Laboratory: Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-66173-1 

Laboratory Sample 
Sample Identification Identification Matrix 

GM-21-059 410-66173-1 Water 
GM-21-059RE 410-66173-1 RE Water 
FB-120821 410-66173-2 Water 
GM-21-004 410-66173-3 Water 
GM-21-004RE 410-66173-3RE Water 
GM-21-028 410-66173-4 Water 
GM-21-019 410-66173-5 Water 
GM-21-019RE 410-66173-SRE Water 
GM-21-013 410-66173-6 Water 
GM-21-013RE 410-66173-6RE Water 
GM-21-029 410-66173-7 Water 
GM-21-029RE 410-66173-7RE Water 
GM-21-027 410-66173-8 Water 
GM-21-057 41 0-66173-9 Water 
GM-21-057RE 410-66173-9RE Water 
GM-21-061 410-66173-10 Water 
GM-21-061 RE 410-66173-1 ORE Water 
GM-21-058 410-66173-11 Water 
GM-21-058RE 410-66173-11 RE Water 
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Collection 
Date 

12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Groundwater Sampling at 
Operable Unit 1, Area 1 Former Landfill and Long-Term Monitoring at Operable Unit 2, 
Area 2 Van Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, 
Washington (October 2021), the NAVFAC Northwest Standard Operating Procedure: 
Field Procedures Manual (Naval Facilities Engineering Command Northwest, 2015), the 
U.S. Department of Defense (DoD) General Validation Guidelines (November 2019), 
and the DoD Data Validation Guidelines Module 3: Data Validation Procedure for Per
and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental 
Laboratories (QSM) Table B-15 (2020). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 537 Modified and LC/MS/MS and Isotope Dilution Compliant with 
Table B-15 of DoD QSM 5.3 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

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

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

H Holding times were exceeded. 
S Surrogate recovery was outside QC limits. 
C Calibration % RSD or %D were noncom pliant. 
R Calibration RRF was <0.05. 
B Presumed contamination from preparation (method) blank. 
L Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits. 
Q MS/MSD recovery was poor or RPO high. 
I Internal standard performance was unsatisfactory. 
M Tuning (BFB or DFTPP) was noncompliant. 
T Presumed contamination from trip blank. 
+ False positive - reported compound was not present. Not applicable. 

False negative - compound was present but not reported. 
F Presumed contamination from FB, or ER. 
$ Reported result or other information was incorrect. 
? TIC identity or reported retention time has been changed. 
D The analysis with this flag should not be used because another more technically 

sound analysis is available. 
P Instrument performance for pesticides was poor. 
*# Unusual problems found with the data that have been described in Section 

2.2.3.3, "Data Validation Findings." The number following the asterisk (*) will 
indicate the subsection where a description of the problem can be found. 

4 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performa nee was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

For each calibration standard, all analytes were within 70-130% of their true value. 

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

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

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

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

All analyte concentrations were at the limit of quantitation (LOQ) for the ISC standard. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

5 
\\LDCFILESERVER\VALIDATION\LOGIN\EA\KEYPORT\53144A96_EA3_RV2.DOC 



Extraction Associated 
Blank ID Date Analyte Concentration Samples 

MB 410-205983/1-A 12/20/21 Perfluorooctanesulfonic acid 0.586 ng/L GM-21-059 
GM-21-004 
GM-21-028 
GM-21-019 
GM-21-013 
GM-21-029 
GM-21-027 
GM-21-057 
GM-21-061 
GM-21-058 

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

Reported Modified Final 
Sample Analyte Concentration Concentration 

GM-21-004 Perfluorooctanesulfonic acid 2.2 ng/L 2.2J ng/L 

GM-21-057 Perfluorooctanesulfonic acid 2.5 ng/L 2.5J ng/L 

GM-21-061 Perfluorooctanesulfonic acid 2.8 ng/L 2.8J ng/L 

GM-21-058 Perfluorooctanesulfonic acid 1.9 ng/L 1.9J ng/L 

VI. Field Blanks 

Sample FB-120821 was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes 
were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Analvte Flaa A orP 

GM-21-059 13C2-PFDoDA 0.4 (50-150) Perfluorododecanoic acid X p 
d5-NEtFOSAA 3 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 4 (50-150) NEtFOSAA 
13C7 PFUnA 2 (50-150) NMeFOSAA 
13C6 PFDA 10 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 17 (50-150) Perfluorodecanoic acid 
13C2 PFTeDA 0.3 (50-150) 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
13C8 PFOS 17 (50-150) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

Perfluorotetradecanoic acid 
Perfluorooctanesulfonic acid 

GM-21-059 13C9 PFNA 41 (50-150) Perfluorononanoic acid UJ (all non-detects) p 

GM-21-059RE 13C2 PFTeDA 30 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-004 13C2 PFTeDA 14 (50-150) Perfluorotetradecanoic acid X p 

GM-21-004 13C2-PFDoDA 37 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-004RE 13C2 PFTeDA 27 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-019 13C2 PFTeDA 17 (50-150) Perfluorotetradecanoic acid X p 

GM-21-013 13C2-PFDoDA 27 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
d3-NMeFOSAA 48 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 
13C7 PFUnA 42 (50-150) NMeFOSAA UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-013 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X p 

GM-21-013RE 13C2 PFTeDA 8 (50-150) Perfluorotetradecanoic acid X p 

GM-21-029 13C2 PFTeDA 12 (50-150) Perfluorotetradecanoic acid X p 

GM-21-029 13C2-PFDoDA 37 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-029RE 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X p 

GM-21-029RE 13C2-PFDoDA 34 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-057 13C2 PFTeDA 13 (50-150) Perfluorotetradecanoic acid X p 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flag A orP 

GM-21-057 13C2-PFDoDA 25 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 37 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-057RE 13C2 PFTeDA 13 (50-150) Perfluorotetradecanoic acid X p 

GM-21-057RE 13C2-PFDoDA 27 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 35 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-061 13C2 PFTeDA 0.4 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 11 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-061 d5-NEtFOSAA 36 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 38 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 30 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-061RE 13C2 PFTeDA 10 (50-150) Perfluorotetradecanoic acid X p 

GM-21-061 RE 13C2-PFDoDA 38 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-058 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 15 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-058 d5-NEtFOSAA 39 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 39 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 25 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 
13C6 PFDA 40 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-058RE 13C2 PFTeDA 22 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 
13C2-PFDoDA 48 (50-150) Perfluorododecanoic acid UJ (all non-detects) 

Perfluorotridecanoic acid UJ (all non-detects) 

XI. Target Analyte Quantitation 

The laboratory indicated that PFAs are currently being reported as the sum of the 
branched and linear isomers so both peaks were integrated. 

Raw data were not reviewed for Stage 2B validation. 

XII. Target Analyte Identification 

All target analyte identifications were within validation criteria with the following 
exceptions: 
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I Samele I Anallte I Flag I A or P I 
GM-21-058 Results flagged "I" by the laboratory due J (all detects) p 
GM-21-058RE to ion ratio outside QC limits. 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anallte I Reason I Flag I AorP I 
GM-21-059 All analytes Results from re-analyses Not reportable -
GM-21-004 were more usable. 
GM-21-013 
GM-21-029 
GM-21-057 
GM-21-061 

GM-21-019 Perfluorotetradecanoic acid Results from re-analyses Not reportable -
were more usable. 

GM-21-019RE All analytes except Results from original Not reportable -
Perfluorotetradecanoic acid analyses were more usable. 

GM-21-058 All analytes except Results from re-analyses Not reportable -
Perfluorohexanoic acid were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-058RE Perfluorohexanoic acid Results from original Not reportable -
Perfluoroheptanoic acid analyses were more usable. 
Perfluorooctanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

Due to labeled compound %R and ion ratio, data were qualified as estimated in thirteen 
samples. 
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Due to labeled compound %R, data were recommended for exclusion in four samples. 

Due to laboratory blank contamination, data were qualified as estimated in one sample. 

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

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
410-66173-1 

Samele I Anal~te I Flag I A orP I Reason {Code} 

GM-21-059RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compo1,1nds (%R) 
(I) 

GM-21-004RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-013RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-029RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-029RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 

GM-21-057RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-057RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-061 RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-061 RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 

GM-21-058RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorododecanoic acid UJ (all non-detects) (I) 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-058 Results flagged "I" by the laboratory due to ion ratio J (all detects) p Target analyte 
outside QC limits. identification (ion ratio) 

(*XII) 

GM-21-059 All analytes Not reportable - Overall assessment of 
GM-21-004 data (*XIV) 
GM-21-013 
GM-21-029 
GM-21-057 
GM-21-061 

GM-21-019 Perfluorotetradecanoic acid Not reportable - Overall assessment of 
data (*XIV) 

GM-21-019RE All analytes except Not reportable - Overall assessment of 
Perfluorotetradecanoic acid data (*XIV) 

11 
\\LDCFILESERVER\VALIDATION\LOGIN\EA\KEYPORT\53144A96_EA3_RV2.DOC 

I 



I Samele I Anal~te I Flag I AorP I Reason {Code} 

GM-21-058 All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-058RE Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 410-66173-1 

Modified Final 
Sample Analyte Concentration A orP Code 

GM-21-058 Perfluorooctanesulfonic acid 1.9J ng/L A B 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 410-66173-1 

No Sample Data Qualified in this SDG 
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LDC #: 53144A96 
SDG #: 410-66173-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 8-15) 

Date: f Pl 6-r 
Page:_Jof~ 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

V.I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 I 

2 '2> 

3? 

4 J 

5 ~ 

6 t 

7 \ 

8 '2-

9 l 

10> 

11 l 

12.,, 

13 
1 

' 14 
2, 

15 

I llalidaticc Acea 

Sample receipt/Technical holdinQ times 

LC/MS Instrument performance check 

Initial calibration/lCV 

ContinuinQ calibration/lSC 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Taroet analvte quantitation 

Taroet analvte identification 

System performance 

Overall assessment of data 

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

Client ID 

GM-21-059 

GM-21-059RE 

FB-120821 

GM-21-004 

GM-21-004RE 

GM-21-028 

GM-21-019 

GM-21-019RE 

GM-21-013 

GM-21-013RE 

GM-21-029 

GM-21-029RE 

GM-21-027 

GM-21-057 

GM-21-057RE 

L:\EA \Keyport\53144A96W. wpd 

I I Ccmmects 

l-1 j_ 
-A-

-A/~ R~~'2<:> 11!1at~?O 
},/J.. h~~ 

-
<;\JI 
Jb ~-~ v-- / 

~ 

A t--09,-f> 
~ 
5'J.} 
N 

~'-N 

N 

~ 

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

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

410-66173-1 

410-66173-1 RE 

41 0-66173-2 

410-66173-3 

410-66173-3RE 

41 0-66173-4 

410-66173-5 

410-66173-5RE 

410-66173-6 

41 0-66173-6RE 

410-66173-7 

410-66173-7RE 

410-66173-8 

410-66173-9 

410-66173-9RE 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

I 



LDC #: 53144A96 
SDG #: 410-66173-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins, Lancaster. PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 8-15) 

Client ID Lab ID Matrix 

16 \ GM-21-061 410-66173-10 Water 

17"2,, GM-21-061 RE 410-66173-1 ORE Water 

18 l GM-21-058 410-66173-11 Water 

19-z... 
~ 

GM-21-058RE 410-66173-11 RE Water 

20 

21 

,,,, 
Notes: 

I ~czrg-2, 
> ~7goq 
'1 ').()!'J ~2-

L:\EA \Keyport\53144A96W. wpd 2 

Date: ~{ P--,,,_. 
Page: __2of .,_ 

Reviewer~ 
2nd Reviewer~ 

Date 

12/08/21 

12/08/21 

12/08/21 

12/08/21 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid W. 6:2 Fluorotelomer sulfonate 

B. Perfluoropentanoic acid X. 8:2 Fluorotelomer sulfonate 

C. Perfluorohexanoic acid Y. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 

D. Perfluoroheptanoic acid Z. HFPO-DA (GenX) 

E. Perfluorooctanoic acid AA. 9CI-PF30NS (F-53B Major) 

F. Perfluorononanoic acid BB. 11 CI-PF30UdS (F-53B Minor) 

G. Perfluorodecanoic acid CC. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

H. Perfluoroundecanoic acid DD. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 

I. Perfluorododecanoic acid EE. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

J. Perfluorotridecanoic acid FF. 4:2 Fluorotelomersulfonic acid 

K. Perfluorotetradecanoic acid GG. 6:2 Fluorotelomersulfonic acid 

L. Perfluorobutanesulfonic acid HH. 8:2 Fluorotelomersulfonic acid 

M. Perfluoropentanesulfonic acid II. 1 H, 1 H,2H,2H-perfluorohexane sulfonic acid 

N. Perfluorohexanesulfonic acid JJ. 1 H, 1 H,2H,2H- Perfluorooctanesulfonic acid 

0. Perfluoroheptanesulfonic acid KK. 1 H, 1 H, 2H, 2H-perfluorodecane sulfonic acid 

P. Perfluorooctanesulfonic acid LL. NMeFOSA 

Q. Perfluorononanesulfonic acid MM. 3:3 Fluorotelomer carboxylate 

R. Perfluorodecanesulfonic acid NN. 5:3 Fluorotelomer carboxylate 

S. Perfluorooctanesulfonamide 00. 7:3 Fluorotelomer carboxylate 

T. NMeFOSAA PP. Perfluorooctadecanoic acid 

U. NEtFOSAA 

V. 4:2 Fluorotelomer sulfonate 
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LDC#: ~(1![_,¼'l.? VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

Blank extraction ,tte: 1 >-/?P_/>[ 
J 

Analyte Blank ID Sample Identification 

(i~{t,,\f~"•M=>~=• .•.•:c,••\ 

Al L'1 ~➔It -.A t"x y \4 \g '.Y ;(i, .;;F:.:A- ·····~ 1~ <' ' .1c .. ;.-;f, .... ,,,. 

t>. ~~ 2~ q.; f 

~,~/~ -i.K~ 1."l /2-p ~~>C!~ 
¥\...,' 

Blank extraction date: _______ _ 
Cone. units: A . ted S ,-

Analyte Blank ID Sample Identification 

liJiif ~~\,-~i:;];E~~:~~~~i;'.~Y '.0~;~:'?\'.\:E:2J I I I I I I 
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LDC#: S.-;r~Jr'fh VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (¾R} were within QC limits vvith the _exceptions identified below. 
Labeled 

# Sample ID Compound 

GM-21-059 l ~I)) 13C2-PFDoDA 

13C9 PFNA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

/ I 13C6 PFDA 

l-P-h ... ) 13C8 PFOS 

( JJr,) 13C2 PFTeDA - . 
GM-21-059RE O..lb • 13C2 PFTeDA 

' ✓, 

GM-21-004 13C2 PFTeDA 

13C2-PFDoDA 

GM-21-004RE 13C2 PFTeDA 

GM-21-019 13C2 PFTeDA 

GM-21-013 13C2-PFDoDA 

d3-NMeFOSAA 

13C7 PFUnA 

13C2 PFTeDA 

GM-21-013RE 13C2 PFTeDA 

GM-21-029 13C2 PFTeDA 

13C2-PFDoDA 

GM-21-029RE 13C2 PFTeDA 

13C2-PFDoDA 

GM-21-057 13C2 PFTeDA 

I 13C2-PFDoDA 
'I 13C7 PFUnA 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 
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¾R (50-150) Qualifications 

0.4 X/P (l,J) 

41 J/UJ/P (F) 

3 X/P (U) 

4 X/P (T) 

2 X/P (H) 

10 X/P (G) 

17 X/P (P,DD,EE) 

0.3 X/P (K) 

30 J/UJ/P (K) 

14 X/P (K) 

37 J/UJ/P (l,J) 

27 J/UJ/P (K) 

17 X/P (K) 

27 J/UJ/P (l,J) 

48 J/UJ/P (T) 

42 J/UJ/P (H) 

7 X/P (K) 

8 X/P (K) 

12 X/P (K) 

37 J/UJ/P (l,J) 

7 X/P (K) 

34 J/UJ/P (l,J) 

13 X/P (K) 

25 J/UJ/P (l,J) 

37 J/UJ/P (H) 



LDC#:9f.~qb VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID A ' 
Compound 

GM-21-057RE l~t?) 13C2 PFTeDA 

13C2-PFDoDA 
13C7 PFUnA 

GM-21-061 13C2 PFTeDA 

13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

GM-21-061RE 13C2 PFTeDA 

13C2-PFDoDA 

GM-21-058 13C2 PFTeDA 

13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

13C6 PFDA 

GM-21-058RE 13C2 PFTeDA 

,1, 13C2-PFDoDA 
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%R (50-150) Qualifications 

13 X/P (K) 

27 J/UJ/P (l,J) 

35 J/UJ/P (H) 

0.4 X/P (K) 

11 X/P (l,J) 

36 J/UJ/P (U) 

38 J/UJ/P (T) 

30 J/UJ/P (H) 

10 X/P (K) 

38 J/UJ/P (I) _:::f 
I 

7 X/P (K) 

15 X/P (l,J) 

39 J/UJ/P (U) 

39 J/UJ/P (T) 

25 J/UJ/P (H) 

40 J/UJ/P (G) 

22 J/UJ/P (K) 

48 J/UJ/P (l,J) 



LDC#:~~)#~ VALIDATION FINDINGS WORKSHEET Page: __ /of_(_ 

Target Analyte Identification Reviewer: ~ 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 53 

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

\ yJ t\l_ N/A 
"' )0 N/A Were ion ratios within QC limits? 

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 

t~, I~ Results flagged "I" by the laboratory due to Jdets/P l * )(\J\ 
I / 

ion ratio outside QC limits. 
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LDC #: Jfr l 44-&~ VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

' I 1t I ~ • 11 I 11+ I lt? ;w_ P"•~__:t-~ ~ 
' . I 

Ii.ill LJ .. (IM.~ 
~ ~~) 

/ 

1 ~ ,..,'I°'.::: L _.._ • f. ~ ,,_ 
I - ....__ .,.,. r-v -!_ 

L!_ ~~ o . .'... ~J2 L Z(/ 
, 

g, _kl_ ~~ K ~,.A·~~ V/4M 
\ ) '-' 

DC ,~ k ~~ -n~ Q_,t>. E:-. L..~, f> l\'. -. ~. ~ I, fa 
L,J• .. "i,(l•--~ -

' t'!A_• t~ ~ 
I iJ Q..~ ... J, ¼(2.9- ~ 

\Pf a... 1). l? . 1.- . ~ . p 't)-1-, ·~ ~ ,,. A ~ I~ o,. 
~ ... ~---............ . 

u(kJ.~~-•- ,,._o ~ :· t{s) 
'- V / 
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LDC Report# 53144B96_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Data Validation Report 

Keyport LTM 

March 4, 2022 

Parameters: 

Validation Level: 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Stage 2B 

Laboratory: Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-66189-1 

Laboratory Sample 
Sample Identification Identification Matrix 

GM-21-050 410-66189-1 Water 
GM-21-050RE 410-66189-1 RE Water 
GM-21-018 41 0-66189-2 Water 
GM-21-046 41 0-66189-3 Water 
GM-21-046RE 410-66189-3RE Water 
GM-21-011 41 0-66189-4 Water 
GM-21-011RE 410-66189-4RE Water 
GM-21-012 41 0-66189-5 Water 
GM-21-012RE 410-66189-SRE Water 
GM-21-051 41 0-66189-6 Water 
GM-21-051 RE 410-66189-6RE Water 
GM-21-048 410-66189-7 Water 
GM-21-048RE 410-66189-7RE Water 
GM-21-045 410-66189-8 Water 
GM-21-045RE 410-66189-8RE Water 
GM-21-005 41 0-66189-9 Water 
FB-120721 410-66189-10 Water 
GM-21-023 41 0-66189-11 Water 
GM-21-062 410-66189-12 Water 
GM-21-062RE 410-66189-12RE Water 
GM-21-049 410-66189-13 Water 
GM-21-049RE 410-66189-13RE Water 
GM-21-023MS 410-66189-11 MS Water 
GM-21-023MSD 410-66189-11 MSD Water 
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Date 

12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Groundwater Sampling at 
Operable Unit 1, Area 1 Former Landfill and Long-Term Monitoring at Operable Unit 2, 
Area 2 Van Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, 
Washington (October 2021), the NAVFAC Northwest Standard Operating Procedure: 
Field Procedures Manual (Naval Facilities Engineering Command Northwest, 2015), the 
U.S. Department of Defense (DoD) General Validation Guidelines (November 2019), 
and the DoD Data Validation Guidelines Module 3: Data Validation Procedure for Per
and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental 
Laboratories (QSM) Table B-15 (2020). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 537 Modified and LC/MS/MS and Isotope Dilution Compliant with 
Table B-15 of DoD QSM 5.3 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

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

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

H Holding times were exceeded. 
S Surrogate recovery was outside QC limits. 
C Calibration % RSD or %D were noncompliant. 
R Calibration RRF was <0.05. 
B Presumed contamination from preparation (method) blank. 
L Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits. 
Q MS/MSD recovery was poor or RPO high. 
I Internal standard performance was unsatisfactory. 
M Tuning (BFB or DFTPP) was noncompliant. 
T Presumed contamination from trip blank. 
+ False positive - reported compound was not present. Not applicable. 

False negative - compound was present but not reported. 
F Presumed contamination from FB, or ER. 
$ Reported result or other information was incorrect. 
? TIC identity or reported retention time has been changed. 
D The analysis with this flag should not be used because another more technically 

sound analysis is available. 
P Instrument performance for pesticides was poor. 
*# Unusual problems found with the data that have been described in Section 

2.2.3.3, "Data Validation Findings." The number following the asterisk (*) will 
indicate the subsection where a description of the problem can be found. 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all analytes. 

For each calibration standard, all analytes were within 70-130% of their true value. 

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

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

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

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

All analyte concentrations were at the limit of quantitation (LOQ) for the ISC standard. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample FB-120721 was identified as a field blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flaa 

GM-21-023MS/MSD Perfluorotridecanoic acid 16 (65-144) 5 (65-144) X (all non-detects) 
(GM-21-023) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 19 (70-130) 3 (70-130) X (all non-detects) 

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

Spike ID RPD 
(Associated Samples) Analvte (Limits) Flaa A orP 

GM-21-023MS/MSD Perfluorotridecanoic acid 109 (S30) NA -
(GM-21-023) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 149 (S30) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

Samples GM-21-011 and GM-21-012 and samples GM-21-011 RE and GM-21-012RE 
were identified as field duplicates. No results were detected in any of the samples with 
the following exceptions: 

Concentration (na/L) 

RPD Difference 
Analvte GM-21-011-12072021 GM-21-012-12072021 (Limits) (Limits) Flag 

Perfluorooctanesulfonic acid 1.0 0.95 - 0.046 (S1 .8) -

Concentration (na/L) 

RPD Difference 
Analvte GM-21-011-12072021 RE GM-21-012-12072021 RE (Limits) (Limits) Flag 

Perfluorooctanesulfonic acid 0.88 0.96 - 0.08 (S1 .9) -

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 0.54 - 0.37 (S2.8) -

X. Labeled Compounds 

All percent recoveries ·(%R) for labeled compounds used to quantitate target analytes 
were within QC limits with the following exceptions: 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flag A orP 

GM-21-050 13C2 PFTeDA 1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 6 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 18 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-050 d5-NEtFOSAA 33 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 39 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 48 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-050RE 13C2 PFTeDA 1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 14 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-050RE d5-NEtFOSAA 42 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 49 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 37 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-046 13C2 PFTeDA 0.04 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.1 (50-150) Perfluorododecanoic acid 
13C9 PFNA 15 (50-150) Perfluorotridecanoic acid 
d5-NEtFOSAA 2 (50-150) Perfluorononanoic acid 
d3-NMeFOSAA 3 (50-150) NEtFOSAA 
13C7 PFUnA 0.4 (50-150) NMeFOSAA 
13C6 PFDA 2 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 11 (50-150) Perfluorodecanoic acid 

Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-046 13C8 PFOA 40 (50-150) Perfluorooctanoic acid UJ (all non-detects) p 

GM-21-046RE 13C2 PFTeDA 0.1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 2 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 11 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-046RE d5-NEtFOSAA 46 (50-150) NEtFOSAA J (all detects) p 
d3-NMeFOSAA 47 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 40 (50-150) Perfluorodecanoic acid 

GM-21-011 13C2 PFTeDA 0.04 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 2 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 9 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-011 d5-NEtFOSAA 28 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 31 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 31 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-011RE 13C2 PFTeDA 26 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-012 13C2 PFTeDA 0.6 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 10 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flag A orP 

GM-21-012 d5-NEtFOSAA 47 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 48 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 27 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-012RE 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X p 

GM-21-012RE 13C2-PFDoDA 35 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-051 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X p 

GM-21-051 13C2-PFDoDA 23 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 44 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-051RE 13C2 PFTeDA 6 (50-150) Perfluorotetradecanoic acid X p 

GM-21-051 RE 13C2-PFDoDA 35 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
d5-NEtFOSAA 47 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

NEtFOSAA UJ (all non-detects) 

GM-21-048 13C2 PFTeDA 0.1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 2 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 8 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-048 d5-NEtFOSAA 33 (50-150) NEtFOSAA J (all detects) p 
d3-NMeFOSAA 34 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 34 (50-150) Perfluorodecanoic acid 

GM-21-048RE 13C2 PFTeDA 6 (50-150) Perfluorotetradecanoic acid X p 

GM-21-045 13C2 PFTeDA 10 (50-150) Perfluorotetradecanoic acid X p 

GM-21-045 13C2-PFDoDA 47 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-045RE 13C2 PFTeDA 28 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-023 13C2 PFTeDA 6 (50-150) Perfluorotetradecanoic acid X p 

GM-21-023 13C2-PFDoDA 26 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 44 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-062 13C3 PFHxS 38 (50-150) Perfluorohexanesulfonic acid J (all detects) p 
13C5 PFHxA 40 (50-150) Perfluorohexanoic acid J (all detects) 
13C4 PFHpA 35 (50-150) Perfluoroheptanoic acid J (all detects) 
13C3 Hf PO-DA 34 (50-150) 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) J (all detects) 

Hexafluoropropylene oxide dimer acid (Hf PO-DA) J (all detects) 
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Labeled Affected 
Sample Compound %R (Limits) Analvte Flaa A orP 

GM-21-062 13C2 PFTeDA 0.008 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 0.002 (50-150) Perfluorododecanoic acid 
13C9 PFNA 2 (50-150) Perfluorotridecanoic acid 
d5-NEtFOSAA 0.2 (50-150) Perfluorononanoic acid 
d3-NMeFOSAA 0.2 (50-150) NEtFOSAA 
13C7 PFUnA 0.01 (50-150) NMeFOSAA 
13C6 PFDA 0.1 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 2 (50-150) Perfluorodecanoic acid 
13C8 PFOA 11 (50-150) Perfluorooctanesulfonic acid 

9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 
Perfluorooctanoic acid 

GM-21-062RE 13C5 PFHxA 44 (50-150) Perfluorohexanoic acid J (all detects) 
13C2 PFTeDA 30 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) 
13C3 HFPO-DA 38 (50-150) Hexafluoropropylene oxide dimer acid (HFPO-DA) 

GM-21-049 13C2 PFTeDA 10 (50-150) Perfluorotetradecanoic acid X 

GM-21-049 13C2-PFDoDA 36 (50-150) Perfluorododecanoic acid J (all detects) 
d5-NEtFOSAA 45 (50-150) Perfluorotridecanoic acid J (all detects) 
d3-NMeFOSAA 45 (50-150) NEtFOSAA J (all detects) 
13C7 PFUnA 39 (50-150) NMeFOSAA J (all detects) 

Perfluoroundecanoic acid J (all detects) 

GM-21-049RE 13C2 PFTeDA 46 (50-150) Perfluorotetradecanoic acid J (all detects) 
13C3 HFPO-DA 42 (50-150) Hexafluoropropylene oxide dimer acid (HFPO-DA) UJ (all non-detects) 

XI. Target Analyte Quantitation 

The laboratory indicated that PFAs are currently being reported as the sum of the 
branched and linear isomers so both peaks were integrated. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

All target analyte identifications were within validation criteria with the following 
exceptions: 

I Samele I Anal):te I Flag I A orP I 
GM-21-046RE Results flagged "I" by the laboratory due J (all detects) p 
GM-21-045 to ion ratio outside QC limits. 
GM-21-005 
GM-21-062RE 
GM-21-049RE 

Raw data were not reviewed for Stage 28 validation. 
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XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anal~te I Reason I Flag I AorP I 
GM-21-050 All analytes Results from re-analyses Not reportable -
GM-21-011 were more usable. 
GM-21-012 
GM-21-051 

GM-21-046 All analytes Results from re-analyses Not reportable -
GM-21-045 were more usable. 
GM-21-049 

GM-21-048 All analytes except Results from re-analyses Not reportable -
Perfluorooctanoic acid were more usable. 
Perfluorodecanoic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-048RE Perfluorooctanoic acid Results from original Not reportable -
Perfluorodecanoic acid analyses were more usable. 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-062 All analytes except Results from re-analyses Not reportable -
Hexafluoropropylene oxide dimer acid (HFPO-DA) were more usable. 

GM-21-062RE Hexafluoropropylene oxide dimer acid (HFPO-DA) Results from original Not reportable -
analyses were more usable. 

Due to MS/MSD %R and labeled compound %R and ion ratio, data were qualified as 
estimated in eighteen samples. 

Due to labeled compound %R, data were recommended for exclusion in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. 
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I Samele I Anal~te I Flag I A orP I Reason (Code) 

GM-21-062 Hexafluoropropylene oxide dimer acid (HFPO-DA) J (all detects) p Labeled compounds (%R) 
(I) 

GM-21-062RE Perfluorohexanoic acid J (all detects) p Labeled compounds (%R) 
(I) 

GM-21-062RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-049RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-049RE Hexafluoropropylene oxide dimer acid (HFPO-DA) J (all detects) p Labeled compounds (%R) 
(I) 

GM-21-046RE Results flagged "I" by the laboratory due to ion ratio J (all detects) p Target analyte 
GM-21-045 outside QC limits. identification (ion ratio) 
GM-21-005 (*XII) 
GM-21-062RE 
GM-21-049RE 

GM-21-050 All analytes Not reportable - Overall assessment of 
GM-21-011 data (*XIV) 
GM-21-012 
GM-21-051 
GM-21-046 
GM-21-045 
GM-21-049 

GM-21-048 All analytes except Not reportable - Overall assessment of 
Perfluorooctanoic acid data (*XIV) 
Perfluorodecanoic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-048RE Perfluorooctanoic acid Not reportable - Overall assessment of 
Perfluorodecanoic acid data (*XIV) 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-062 All analytes except Not reportable - Overall assessment of 
Hexafluoropropylene oxide dimer acid (HFPO-DA) data (*XIV) 

GM-21-062RE Hexafluoropropylene oxide dimer acid (HFPO-DA) Not reportable - Overall assessment of 
data (*XIV) 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 410-66189-1 

No Sample Data Qualified in this SDG 
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Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 410-66189-1 

No Sample Data Qualified in this SDG 
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LDC #: 53144B96 
SDG #: 410-66189-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins, Lancaster. PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

Date::>/,._/;
Page:_, of_ 

Reviewer: >t.-
2nd Reviewer: ( k---

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

I 
I. 

II. 

Ill. 

IV. 

V. 

V.I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

I Yalidaticc Acea 

Sample receipt/Technical holding times 

LC/MS Instrument performance check 

Initial calibration/lCV 

Continuing calibration/lSC 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

1 I .,.i- GM-21-050 
..,,,. 

2 GM-21-050RE 
I 

3 GM-21-018 
I 

4 ~ GM-21-046 

5 GM-21-046RE 

6 I.,. -'GM-21-011 

7 GM-21-011 RE 
l 

8 / "GM-21-012 

9 GM-21-012RE 

101" l'GM-21-051 

11 GM-21-051 RE , 
12 GM-21-048 

13 GM-21-048RE 
l 

~GM-21-045 14 / 

15 GM-21-045RE 
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I I Commects 

½-1 1 
-4 

4-IA: RSt;>~:2D 7V/fa/~8o 
MA f)~~ 

Jr 
~f) "-::::17 ,, 
SW 
l LQ<;,/1) 

wJ f-,-::. ~ +-~ . 7+1 
~ 
N 

<lN 

N 

SIA) 

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

1 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

410-66189-1 

410-66189-1 RE 

410-66189-2 

410-66189-3 

410-66189-3RE 

410-66189-4 

410-66189-4RE 

410-66189-5 

410-66189-5RE 

410-66189-6 

410-66189-6RE 

410-66189-7 

410-66189-7RE 

410-66189-8 

410-66189-8RE 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

I 



LDC#: 53144896 
SDG #: 410-66189-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins. Lancaster. PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 8-15) 

Client ID Lab ID Matrix 

16 I GM-21-005 410-66189-9 Water 

11' FB-120721 410-66189-10 Water 

18 I GM-21-023 410-66189-11 Water 

19' GM-21-062 / 410-66189-12 Water 

20 GM-21-062RE 410-66189-12RE Water 

21 !, .. GM-21-049 410-66189-13 Water 

22 GM-21-049RE 410-66189-13RE Water 

23 GM-21-023MS 410-66189-11 MS Water 

24 GM-21-023MSD 410-66189-11MSD Water 

25 

26 

?7 

Notes: 

1 ?-o7P►~ 
)-- -;;J.,,Ofd "3(; 
:; 

;,o.k( h~ 

L:\EA \Keyport\53144B96W. wpd 2 

Date:~ 
Page:_.2e>f ?-

Reviewer: ~_,,,,,,, 
2nd Reviewer:--==---'--

Date 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid W. 6:2 Fluorotelomer sulfonate 

B. Perfluoropentanoic acid X. 8:2 Fluorotelomer sulfonate 

C. Perfluorohexanoic acid Y. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 

D. Perfluoroheptanoic acid Z. HFPO-DA (GenX) 

E. Perfluorooctanoic acid AA. 9CI-PF30NS (F-53B Major) 

F. Perfluorononanoic acid BB. 11 CI-PF30UdS (F-53B Minor) 

G. Perfluorodecanoic acid CC. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

H. Perfluoroundecanoic acid DD. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 

I. Perfluorododecanoic acid EE. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

J. Perfluorotridecanoic acid FF. 4:2 Fluorotelomersulfonic acid 

K. Perfluorotetradecanoic acid GG. 6:2 Fluorotelomersulfonic acid 

L. Perfluorobutanesulfonic acid HH. 8:2 Fluorotelomersulfonic acid 

M. Perfluoropentanesulfonic acid II. 1 H, 1 H,2H,2H-perfluorohexane sulfonic acid 

N. Perfluorohexanesulfonic acid JJ. 1 H, 1 H,2H,2H- Perfluorooctanesulfonic acid 

0. Perfluoroheptanesulfonic acid KK. 1 H, 1 H, 2H, 2H-perfluorodecane sulfonic acid 

P. Perfluorooctanesulfonic acid LL. NMeFOSA 

Q. Perfluorononanesulfonic acid MM. 3:3 Fluorotelomer carboxylate 

R. Perfluorodecanesulfonic acid NN. 5:3 Fluorotelomer carboxylate 

S. Perfluorooctanesulfonamide 00. 7:3 Fluorotelomer carboxylate 

T. NMeFOSAA PP. Perfluorooctadecanoic acid 

U. NEtFOSAA 

V. 4:2 Fluorotelomer sulfonate 
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LDC#: 1-;rl}.tf-~f b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 53 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an associated project sample 

MS MSD 
# MS/MSD ID Analyte %R (Limits) %R (Limits) RPD (:s30) 

~7/;l+, _-r I"' f l-C-14-ti-) ("" ( lnr-flJ-~) 
I 

~ \ tJ T-Jt>- p7b) 7, ( '1 o-,-/ ;JO\ 
,} I ' / - / 10'1 
~ fLJ.q . 

C:\Users\SimeonSC\Downloads\53144_53180_Keyport_LC 

Page: _1_ of _1_ 

Reviewer: SC 
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Associated 

Sampl~s Qualifications 

l.e f l\h\ >( IA T,/, 
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J 
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LDC#: ~(#Y?& VALIDATION FINDINGS WORKSHEET 
Field DuQlicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Concentration (ng/L) 

Analyte GM-21-011-12072021 I GM-21-012-12072021 RPD:S30 

Perfluorooctanesulfonic acid 1.0 I 0.95 

Concentration (ng/L) 

Analyte GM-21-011-12072021 RE GM-21-012-12072021 RE RPD:S30 

Perfluorooctanesulfonic acid 0.88 0.96 

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 0.54 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Difference Difference 

<5XLOQ Limit:<LOQ Qualification 

0.046 1.8 

Difference Difference 

<5XLOQ Limit:<LOQ Qualification 

0.08 1.9 

0.37 2.8 



LDC#:01~ VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries {¾R) were within QC limits with _the excegtions identified below. 
Labeled 

# Sample ID Compound %R (50-150) 

GM-21-050 (i-l t?) 13C2 PFTeDA 1 
' 

, 

13C2-PFDoDA 6 

d5-NEtFOSM 33 

d3-NMeFOSM 39 

13C7 PFUnA 18 

13C6 PFDA 48 

. 
GM-21-050RE {~V 13C2 PFTeDA 1 

/ 13C2-PFDoDA 14 

d5-NEtFOSM 42 

d3-NMeFOSM 49 

13C7 PFUnA 37 

~ ' 
GM-21-046 UJr;) 13C2 PFTeDA 0.04 

13C2-PFDoDA 0.1 

13C9 PFNA 15 

d5-NEtFOSM 2 

d3-NMeFOSM 3 

13C7 PFUnA 0.4 

# .._I\. 13C6 PFDA 2 

{ '7-J.u .,,. ) 13C8 PFOS 11 
\ (,JV)') 13C8 PFOA 40 

GM-21-046RE [1'\1;\ 13C2 PFTeDA 0.1 
'- , -- 13C2-PFDoDA 2 

d5-NEtFOSM 46 

d3-NMeFOSM 47 

. ,/ 13C7 PFUnA 11 

{ !l:'. ~; 13C6 PFDA 40 

GM-21-011 ( N.l>J 13C2 PFTeDA 0.04 
- , 

13C2-PFDoDA 2 

d5-NEtFOSM 28 

d3-NMeFOSM 31 
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Qualifications 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

J/UJ/P (H) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) ... 
v,n ~r::~ _\/t.J.-..) /..p ( F- ~ 

I' - 7 \ J 
X/P (K) / 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 



LDC#: tz?f~b VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries(%~) were ~ithln Q9 li!!lits~itl}_ th~ex~eptions identified below. 
Labeled 

# Sample ID 
~ 

Compound 

GM-21-011 (cont'd) ( 1-l ) 13C7 PFUnA 
/ 

13C6 PFDA 

GM-21-011 RE 13C2 PFTeDA 

GM-21-012 13C2 PFTeDA 

13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

GM-21-012RE 13C2 PFTeDA 

13C2-PFDoDA 

GM-21-051 13C2 PFTeDA 

13C2-PFDoDA 

13C7 PFUnA 

GM-21-051 RE 13C2 PFTeDA 

13C2-PFDoDA 

d5-NEtFOSAA 

GM-21-048 13C2 PFTeDA 

13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

I~ 13C7 PFUnA 

t~) 13C6 PFDA 

GM-21-048RE C ,.J~, 13C2 PFTeDA 
/ 

GM-21-045 13C2 PFTeDA 
,1 13C2-PFDoDA 
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%R (50-150) Qualifications 

9 X/P (H) 

31 J/UJ/P (G) 

26 J/UJ/P (K) 

0.6 X/P (K) 

10 X/P (I,J) 

47 J/UJ/P (U) 

48 J/UJ/P (T) 

27 J/UJ/P (H) 

7 X/P (K) 

35 J/UJ/P (I ,J) 

2 X/P (K) 

23 J/UJ/P (l,J) 

44 J/UJ/P (H) 

6 X/P (K) 

35 J/UJ/P (l,J) 

47 J/UJ/P (U) 

0.1 X/P (K) 

2 X/P (l,J) 

33 J/UJ/P (U) 

34 J/UJ/P (T) 

8 X/P (H) 

34 J/UJ/P (G) 

6 X/P (K) 

10 X/P (K) 

47 J/UJ/P (l,J) 



LDC#: ~-'3/#r-fl(:;, VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries {%R) were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID Compound 

GM-21-045RE ('f-JD'\ 13C2 PFTeDA 

" I 
, 

GM-21-023 J/ 13C2 PFTeDA 
r 

13C2-PFDoDA 

13C7 PFUnA 

-
GM-21-062 ( A.J.:i,-- ) 13C3 PFHxS 

13C5 PFHxA 

,v 13C4 PFHpA 

("' h) 13C2 PFTeDA r~, 13C3 HFPO-DA 

{N 0) 13C2-PFDoDA 
/ 13C9 PFNA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

13C6 PFDA 

- ,1 13C8 PFOS 

l~) 13C8 PFOA 

I / 
GM-21-062RE J, 13C5 PFHxA 

( "'n", 13C2 PFTeDA ., 
13C3 HFPO-DA 

GM-21-049 13C2 PFTeDA 

13C2-PFDoDA 

dS-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

' 
GM-21-049RE • I .. 13C2 PFTeDA 

(JJK) 13C3 HFPO-DA 
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%R (50-150) Qua I ifications 

28 J/UJ/P (K) 

6 X/P (K) 

26 J/UJ/P (l,J) 

44 J/UJ/P (H) 

38 J/UJ/P (N) 

40 J/UJ/P (C) 

35 J/UJ/P (D, DONA) 

0.008 X/P (K) 

34 J/UJ/P (HFPO-DA) 

0.002 X/P (l,J) 

2 X/P (F) 

0.2 X/P (U) 

0.2 X/P (T) 

0.01 X/P (H) 

0.1 X/P (G) 

2 X/P (P,DD,EE) 

11 X.P (E) 

44 J/UJ/P (C) 

30 J/UJ/P (K) 

38 J/UJ/P (HFPO-DA) 

10 X/P (K) 

36 J/UJ/P (l,J) 

45 J/UJ/P (U) 

45 J/UJ/P (T) 

39 J/UJ/P (H) 

46 J/UJ/P (K) 

42 J/UJ/P (HFPO-DA) 



LDC #: (?(tµ/.tq"(p VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.1 

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

Page:__j_ofL 
Reviewer: .Jl;:. 

Y N NIA Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA? 
Y N N/A Were ion ratios within QC limits? 

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 
' s- I llf' I It, I ,a ':l.)., Results flagged "I" bv the laboratory due to Jdets/P liX\t, 

I I I 
/ ion ratio outside QC limits. 
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LDc #: -9, tf Pzf<, VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

l,ft?,9.(o,J.-lr Ju. bl> a ~ rf:::r_ /..t_ c.b.. 6h-~ 
I ,rt\..,,- ' 11'-J~ 

Page:_jof_f_ 

Reviewer: ~ 

Qualifications 
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LDC Report# 53144C96_RV2 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Data Validation Report 

Keyport LTM 

March 11, 2022 

Parameters: 

Validation Level: 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Stage 28 

Laboratory: Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-66194-1 

Laboratory Sample 
Sample Identification Identification Matrix 

GM-21-055 410-66194-1 Water 
GM-21-055RE 410-66194-1 RE Water 
GM-21-036 41 0-66194-2 Water 
GM-21-036RE 410-66194-2RE Water 
GM-21-035 41 0-66194-3 Water 
GM-21-056 41 0-66194-4 Water 
GM-21-030 41 0-66194-5 Water 
GM-21-030RE 410-66194-SRE Water 
GM-21-001 41 0-66194-6 Water 
GM-21-064 410-66194-7 Water 
GM-21-064RE 410-66194-7RE Water 
GM-21-034 41 0-66194-8 Water 
GM-21-034RE 410-66194-BRE Water 
GM-21-063 41 0-66194-9 Water 
GM-21-063RE 410-66194-9RE Water 
GM-21-026 410-66194-10 Water 
GM-21-026RE 410-66194-1 ORE Water 
GM-21-039 41 0-66194-11 Water 
GM-21-039RE 410-66194-11 RE Water 
GM-21-065 410-66194-12 Water 
GM-21-065RE 410-66194-12RE Water 
GM-21-033 410-66194-13 Water 
GM-21-033RE 410-66194-13RE Water 
GM-21-014 410-66194-14 Water 
GM-21-014RE 410-66194-14RE Water 
GM-21-056REMS 410-66194-4REMS Water 

1 
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Collection 
Date 

12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07/21 
12/07 /21 
12/07/21 
12/07 /21 
12/07/21 
12/07/21 
12/07 /21 
12/07/21 
12/07/21 
12/07/21 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

GM-21-056REMSD 410-66194-4REMSD Water 12/07/21 
GM-21-001 REMS 410-66194-6REMS Water 12/07/21 
GM-21-001 REMSD 410-66194-6REMSD Water 12/07/21 
GM-21-056RE 410-66194-4RE Water 12/07/21 

2 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Groundwater Sampling at 
Operable Unit 1, Area 1 Former Landfill and Long-Term Monitoring at Operable Unit 2, 
Area 2 Van Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, 
Washington (October 2021), the NAVFAC Northwest Standard Operating Procedure: 
Field Procedures Manual (Naval Facilities Engineering Command Northwest, 2015), the 
U.S. Department of Defense (DoD) General Validation Guidelines (November 2019), 
and the DoD Data Validation Guidelines Module 3: Data Validation Procedure for Per
and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental 
Laboratories (QSM) Table B-15 (2020). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 537 Modified and LC/MS/MS and Isotope Dilution Compliant with 
Table B-15 of DoD QSM 5.3 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

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

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

4 
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Codes 

H Holding times were exceeded. 
S Surrogate recovery was outside QC limits. 
C Calibration % RSD or %0 were noncompliant. 
R Calibration RRF was <0.05. 
B Presumed contamination from preparation (method) blank. 
L Laboratory Blank Spike/Blank Spike Duplicate o/oR was not within control limits. 
Q MS/MSD recovery was poor or RPO high. 
I Internal standard performance was unsatisfactory. 
M Tuning (BFB or DFTPP) was noncompliant. 
T Presumed contamination from trip blank. 
+ False positive - reported compound was not present. Not applicable. 

False negative - compound was present but not reported. 
F Presumed contamination from FB, or ER. 
$ Reported result or other information was incorrect. 
? TIC identity or reported retention time has been changed. 
D The analysis with this flag should not be used because another more technically 

sound analysrs is available. 
P Instrument performance for pesticides was poor. 
*# Unusual problems found with the data that have been described in Section 

2.2.3.3, "Data Validation Findings." The number following the asterisk (*) will 
indicate the subsection where a description of the problem can be found. 

5 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Sample Analvte Until Extraction Collection Until Extraction Flaa 

GM-21-030RE All analytes 16 14 J (all detects) 
GM-21-064RE UJ (all non-detects) 
GM-21-034RE 
GM-21-063RE 
GM-21-026RE 
GM-21-039RE 
GM-21-065RE 
GM-21-033RE 
GM-21-014RE 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

A orP 

A 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

For each calibration standard, all analytes were within 70-130% of their true value. 

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

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

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

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

All analyte concentrations were at the limit of quantitation (LOQ) for the ISC standard. 

6 
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V. Laboratory Blan ks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analvte Concentration Samples 

MB 410-207510/1-A 12/20/21 Perfluorooctanesulfonic acid 0.657 ng/L GM-21-001 

MB 410-208962/1-A 12/23/21 Perfluorooctanesulfonic acid 0.555 ng/L GM-21-030RE 
GM-21-064RE 
GM-21-034RE 
GM-21-063RE 
GM-21-026RE 
GM-21-039RE 
GM-21-065RE 
GM-21-033RE 
GM-21-014RE 

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

Reported Modified Final 
Sample Analvte Concentration Concentration 

GM-21-034RE Perfluorooctanesulfonic acid 2.6 ng/L 2.6J ng/L 

GM-21-026RE Perfluorooctanesulfonic acid 2.2 ng/L 2.2J ng/L 

GM-21-065RE Perfluorooctanesulfonic acid 2.5 ng/L 2.5J ng/L 

VI. Field Blanks 

Sample FB-120721 (from SDG 410-66189-1) was identified as a field blank. No 
contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

7 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) FlaQ 

GM-21-056REMS/MSD Perfluorotridecanoic acid 30 (65-144) - UJ (all non-detects) 
(GM-21-056 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 50 (70-130) - UJ (all non-detects) 
GM-21-056RE) 

GM-21-056REMS/MSD Hexafluoropropylene oxide dimer acid (Hf PO-DA) 151 (70-130) 152 (70-130) NA 
(GM-21-056 
GM-21-056RE) 

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

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

GM-21-056REMS/MSD Perfluorotridecanoic acid 106 (S30) NA -
(GM-21-056 
GM-21-056RE) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

Samples GM-21-034 and GM-21-033, GM-21-034RE and GM-21-033RE, GM-21-064 
and GM-21-063, and GM-21-064RE and GM-21-063RE were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ng/L) 

RPD Difference 
Analvte GM-21-033-12072021 GM-21-034-12072021 (Limits) (Limits) FlaQ 

Perfluorobutanesulfonic acid 1.1 1.2 - 0.1 (S1 .9) -

Perfluoroheptanoic acid 0.68 0.60 - 0.08 (S1 .9) -

Perfluorooctanoic acid 1.9 1.8 - 0.1 (S1 .9) -

Perfluorohexanoic acid 1.1 1.1 - 0.0 (S1 .9) -

Perfluorohexanesulfonic acid 2.6 3.0 14 (S30) - -

Perfluorooctanesulfonic acid 0.65 1.3 - 0.65 (S1 .9) -

8 
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A orP 

A 

-

A or P 

-

-

-

-

-

-



Concentration (na/L) 

RPD Difference 
Analyte GM-21-033-12072021 RE GM-21-034-12072021 RE (Limits) (Limits) Flaa AorP 

Perfluorobutanesulfonic acid 1.5 1.5 - 0 (S2.0) - -

Perfluoroheptanoic acid 0.78 0.70 - 0.08 (S2.0) - -

Perfluorooctanoic acid 2.6 2.7 4 (S30) - - -

Perfluorohexanoic acid 1.5 1.5 - 0 (S2.0) - -

Perfluorohexanesulfonic acid 4.1 5.5 - 1.4 (S2.0) - -

Perfluorooctanesulfonic acid 0.98U 2.6 - 1.62 (S2.0) - -

Concentration (na/L) 

RPD Difference 
Analvte GM-21-063-12072021 GM-21-064-12072021 (Limits) (Limits) Flaa A orP 

Perfluorobutanesulfonic acid 0.77 0.71 - 0.1 (S1 .8) - -

Perfluoroheptanoic acid 2.1 2.4 13 (S30) - - -

NEtFOSAA 0.45 0.53 - 0.1 (S2.7) - -

Perfluorooctanoic acid 13 12 8 (S30) - - -

Perfluorohexanoic acid 3.8 3.4 11 (S30) - - -

Perfluorohexanesulfonic acid 2.7 2.8 4 (S30) - - -

Perfluorooctanesulfonic acid 4.5 4.0 12 (S30) - - -

Perfluorononanoic acid 0.59 0.53 - 0.1 (S1 .8) - -

Concentration (na/L) 

RPD Difference 
Analyte GM-21-063-12072021 RE GM-21-064-12072021 RE (Limits) (Limits) Flag A orP 

Perfluorobutanesulfonic acid 1.4 1.2 - 0.2 (S1 .8) - -

Perfluoroheptanoic acid 3.1 2.8 10 (S30) 0.3 (S1 .8) - -

Hexafluoropropylene Oxide Dimer Acid (Hf PO-DA) 0.91U 1.7 - 0.79 (S1 .8) - -

Perfluorooctanoic acid 17 17 0 (S30) - - -

9 
\\LDCFILESERVER\VALIDATION\LOGIN\EA\KEYPORT\53144C96_EA3_RV2.DOC 



Concentration (nail) 

RPO Difference 
Analyte GM-21-063-12072021 RE GM-21-064-12072021 RE (Limits) (Limits) Flaa 

Perfluorohexanoic acid 5.3 5.4 2 {:S30) - -

Perfluorohexanesulfonic acid 3.8 4.1 8 {:S30) - -

Perfluorooctanesulfonic acid 5.8 6.2 7 {:S30) - -

Perfluorononanoic acid 0.95 0.85 - 0.1 {S1 .8) -

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes 
were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Analvte Flag A orP 

GM-21-055 13C2 PFTeDA 4 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 16 (50-150) Perfluorododecanoic acid 
d3-NMeFOSAA 18 (50-150) Perfluorotridecanoic acid 

NMeFOSAA 

GM-21-055 13C9 PFNA 33 (50-150) Perfluorononanoic acid UJ (all non-detects) p 
d5-NEtFOSAA 21 (50-150) NEtFOSAA UJ (all non-detects) 
13C7 PFUnA 21 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 
13C6 PFDA 24 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-055 13C8 PFOS 30 (50-150) Perfluorooctanesulfonic acid J (all detects) p 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-055RE 13C2 PFTeDA 0.9 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 14 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-055RE d5-NEtFOSAA 43 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 49 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 39 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-036 13C2 PFTeDA 0.05 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 2 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 7 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 8 (50-150) NEtFOSAA 
13C7 PFUnA 5 (50-150) NMeFOSAA 
13C6 PFDA 10 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 18 (50-150) Perfluorodecanoic acid 

9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-036 13C9 PFNA 21 (50-150) Perfluorononanoic acid J (all detects) p 
13C8 PFOA 38 (50-150) Perfluorooctanoic acid J (all detects) 
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Labeled Affected 
Sample Compound %R (Limits) Analvte Flag A orP 

GM-21-056 13C2 PFTeDA 49 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-030 13C2 PFTeDA 0.03 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.06 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 10 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 14 (50-150) NEtFOSAA 
13C7 PFUnA 0.9 (50-150) NMeFOSAA 
13C6 PFDA 8 (50-150) Perfluoroundecanoic acid 

Perfluorodecanoic acid 

GM-21-030 13C8 PFOS 43 (50-150) Perfluorooctanesulfonic acid J (all detects) p 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-030RE 13C2 PFTeDA 6 (50-150) Perfluorotetradecanoic acid X p 

GM-21-030RE 13C2-PFDoDA 44 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-064 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 18 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-064 13C7 PFUnA 35 (50-150) Perfluoroundecanoic acid UJ (all non-detects) p 

GM-21-064RE 13C2 PFTeDA 0.5 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 5 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 11 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-064RE d5-NEtFOSAA 24 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 28 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 28 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-034 13C2 PFTeDA 0.01 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.3 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 7 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 9 (50-150) NEtFOSAA 
13C7 PFUnA 1 (50-150) NMeFOSAA 
13C6 PFDA 6 (50-150) Perfluorodecanoic acid 

Perfluorodecanoic acid 

GM-21-034 13C9 PFNA 25 (50-150) Perfluorononanoic acid UJ (all non-detects) p 

GM-21-034 13C8 PFOS 21 (50-150) Perfluorooctanesulfonic acid J (all detects) p 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-034RE 13C2 PFTeDA 34 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-063 13C2 PFTeDA 0.07 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 3 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 12 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 
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Labeled Affected 
Sample Compound %R (Limits) Analvte Flag A orP 

GM-21-063 d5-NEtFOSAA 28 (50-150) NEtFOSAA J (all detects) p 
d3-NMeFOSAA 29 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 34 (50-150) Perfluorodecanoic acid 

GM-21-063RE 13C2 PFTeDA 9 (50-150) Perfluorotetradecanoic acid X p 

GM-21-063RE 13C2-PFDoDA 43 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-026 13C2 PFTeDA 32 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-026RE 13C2 PFTeDA 8 (50-150) Perfluorotetradecanoic acid X p 

GM-21-026RE 13C2-PFDoDA 40 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-039 13C3 PFHxS 157 (50-150) Perfluorohexanesulfonic acid NA -
13C5 PFHxA 158 (50-150) Perfluorohexanoic acid 
13C9 PFNA 151 (50-150) Perfluorononanoic acid 
d5-NEtFOSAA 155 (50-150) NEtFOSAA 
13C8 PFOA 158 (50-150) Perfluorooctanoic acid 

GM-21-039 13C3 PFBS 151 (50-150) Perfluorobutanesulfonic acid J (all detects) A 

GM-21-065 13C2 PFTeDA 0.02 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.03 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 6 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 9 (50-150) NMeFOSAA 
13C7 PFUnA 0.5 (50-150) NEtFOSAA 
13C6 PFDA 6 (50-150) Perfluoroundecanoic acid 

Perfluorodecanoic acid 

GM-21-065 13C9 PFNA 33 (50-150) Perfluorononanoic acid UJ (all non-detects) p 

GM-21-065 13C8 PFOS 27 (50-150) Perfluorooctanesulfonic acid J (all detects) p 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-065RE 13C2 PFTeDA 0.1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 3 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 12 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-065RE d5-NEtFOSAA 36 (50-150) NMeFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 37 (50-150) NEtFOSAA UJ (all non-detects) 
13C6 PFDA 36 (50-150) Perfluorodecanoic acid UJ (all non-detects) 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flag A orP 

GM-21-033RE 13C2 PFTeDA 0.004 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 0.02 (50-150) Perfluorododecanoic acid 
13C9 PFNA 4 (50-150) Perfluorotridecanoic acid 
d5-NEtFOSAA 0.6 (50-150) Perfluorononanoic acid 
d3-NMeFOSAA 0.8 (50-150) NMeFOSAA 
13C7 PFUnA 0.07 (50-150) NEtFOSAA 
13C6 PFDA 0.5 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 3 (50-150) Perfluorodecanoic acid 

Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-033RE 13C8 PFOA 25 (50-150) Perfluorooctanoic acid J (all detects) 

GM-21-014 13C2 PFTeDA 0.4 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 7 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 19 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-014 d5-NEtFOSAA 35 (50-150) NMeFOSAA UJ (all non-detects) 
d3-NMeFOSAA 36 (50-150) NEtFOSAA UJ (all non-detects) 
13C6 PFDA 49 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-014RE 13C2 PFTeDA 0.05 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 3 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 16 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-014RE 13C3 HFPO-DA 47 (50-150) Hexafluoropropylene oxide dimer acid (HFPO-DA) UJ (all non-detects) 
d5-NEtFOSAA 30 (50-150) NMeFOSAA UJ (all non-detects) 
d3-NMeFOSAA 30 (50-150) NEtFOSAA UJ (all non-detects) 
13C6 PFDA 37 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-014RE 13C8 PFOS 39 (50-150) Perfluorooctanesulfonic acid J (all detects) 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid J (all detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid J (all detects) 

XI. Target Analyte Quantitation 

The laboratory indicated that PFAs are currently being reported as the sum of the 
branched and linear isomers so both peaks were integrated. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

All target analyte identifications were within validation criteria with the following 
exceptions: 

13 
\\LDCFILESERVER\VALIDATION\LOGIN\EA\KEYPORT\53144C96_EA3_RV2.DOC 

p 

p 

p 

p 

p 

p 

p 



I 

I Samele I Anal~te 

GM-21-036 Results flagged "I" by the laboratory due 
GM-21-036RE to ion ratio outside QC limits. 
GM-21-034 
GM-21-033 
GM-21-014RE 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

I Flag I A orP 

J (all detects) p 

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

I 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Samele I Anal~te I Reason I Flag I AorP I 
GM-21-055 All analytes Results from re-analyses Not reportable -
GM-21-036 were more usable. 
GM-21-030 
GM-21-063 
GM-21-039 
GM-21-065 

GM-21-056 All analytes except Results from re-analyses Not reportable -
Perfluorooctanoic acid were more usable. 
Perfluorooctanesulfonic acid 

GM-21-056RE Perfluorooctanoic acid Results from original Not reportable -
Perfluorooctanesulfonic acid analyses were more usable. 

GM-21-064 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
Hexafluoropropylene oxide dimer acid (HFPO-DA) 
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I Samele I Anal~te I Reason I Flag I A orP 

GM-21-064RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
Hexafluoropropylene oxide dimer acid (HFPO-DA) 

GM-21-026 All analytes except Results from re-analyses Not reportable -
Perfluorotetradecanoic acid were more usable. 

GM-21-026RE Perfluorotetradecanoic acid Results from original Not reportable -
analyses were more usable. 

GM-21-033RE All analytes Results from original Not reportable -
analyses were more usable. 

GM-21-014 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-014RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-034 All analytes except Results from re-analyses Not reportable -
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid were more usable. 

GM-21-034RE 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid Results from original Not reportable -
analyses were more usable. 

Due to technical holding time, MS/MSD %R, labeled compound %R, and ion ratio, data 
were qualified as estimated in twenty-four samples. 

Due to labeled compound %R, data were recommended for exclusion in six samples. 

Due to laboratory blank contamination, data were qualified as estimated in three 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and 
are considered acceptable. 
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Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
410-66194-1 

Samele I Anal~te I Flag I A orP I Reason {Code} 

GM-21-030RE All analytes J (all detects) A Technical holding times 
GM-21-064RE UJ (all non-detects) (H) 
GM-21-034RE 
GM-21-063RE 
GM-21-026RE 
GM-21-039RE 
GM-21-065RE 
GM-21-014RE 

GM-21-0SSRE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
Perfluorododecanoic acid (I) 
Perfluorotridecanoic acid 

GM-21-0SSRE NEtFOSAA UJ (all non-detects) p Labeled compounds (%R) 
NMeFOSAA UJ (all non-detects) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-030RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-030RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 

GM-21-064 Perfluorotetradecanoic acid X p Labeled compounds (%R) 
Perfluorododecanoic acid (I) 
Perfluorotridecanoic acid 

GM-21-064 Perfluoroundecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-034 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-063RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
(I) 

GM-21-063RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 

GM-21-026 Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
(I) 

GM-21-026RE Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds (%R) 
Perfluorotridecanoic acid UJ (all non-detects) (I) 

GM-21-065RE Perfluorotetradecanoic acid X p Labeled compounds (%R) 
Perfluorododecanoic acid (I) 
Perfluorotridecanoic acid 
Perfluoroundecanoic acid 
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I Samele I Anal~te I Flag I A orP I Reason {Code) I 
GM-21-065RE NMeFOSAA UJ (all non-detects) p Labeled compounds (%R) 

NEtFOSAA UJ (all non-detects) (I) 
Perfluorodecanoic acid UJ (all non-detects) 

GM-21-014 Perfluorotetradecanoic acid X p Labeled compounds (%R) 
Perfluorododecanoic acid (I) 
Perfluorotridecanoic acid 
Perfluoroundecanoic acid 

GM-21-014 NMeFOSAA UJ (all non-detects) p Labeled compounds (%R) 
NEtFOSAA UJ (all non-detects) (I) 
Perfluorodecanoic acid UJ (all non-detects) 

GM-21-036RE Results flagged "I" by the laboratory due to ion ratio J (all detects) p Target analyte 
GM-21-034 outside QC limits. identification (ion ratio) 
GM-21-033 (*XII) 
GM-21-014RE 

GM-21-055 All analytes Not reportable - Overall assessment of 
GM-21-036 data (*XIV) 
GM-21-030 
GM-21-063 
GM-21-039 
GM-21-065 

GM-21-056 All analytes except Not reportable - Overall assessment of 
Perfluorooctanoic acid data (*XIV) 
Perfluorooctanesulfonic acid 

GM-21-056RE Perfluorooctanoic acid Not reportable - Overall assessment of 
Perfluorooctanesulfonic acid data (*XIV) 

GM-21-064 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
Hexafluoropropylene oxide dimer acid (HFPO-DA) 

GM-21-064RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
Hexafluoropropylene oxide dimer acid (HFPO-DA) 

GM-21-026 All analytes except Not reportable - Overall assessment of 
Perfluorotetradecanoic acid data (*XIV) 

GM-21-026RE Perfluorotetradecanoic acid Not reportable - Overall assessment of 
data (*XIV) 
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I Samele I Anal~te I Flag I A orP I Reason {Code) 

GM-21-033RE All analyte:s Not reportable - Overall assessment of 
data (*XIV) 

GM-21-014 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-014RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-034 All analytes except Not reportable - Overall assessment of 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid data (*XIV) 

GM-21-034RE 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid Not reportable - Overall assessment of 
data (*XIV) 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 410-66194-1 

Modified Final 
Sample Analyte Concentration A orP Code 

GM-21-034RE Perfluorooctanesulfonic acid 2.6J ng/L A B 

GM-21-026RE Perfluorooctanesulfonic acid 2.2J ng/L A B 

GM-21-065RE Perfluorooctanesulfonic acid 2.5J ng/L A B 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 410-66194-1 

No Sample Data Qualified in this SDG 
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LDC #: 53144C96 
SDG #: 410-66194-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date:~ 
Page:_j_of -,

Reviewer:--.Jt__ 
2nd Reviewer:J:d:::::::_ 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

V.I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

I llalidatiao Acea 

Sample receipt/Technical holding times 

LC/MS Instrument performance check 

Initial calibration/lCV 

Continuing calibration/lSC 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

1 '2.. GM-21-055 

2 ~ GM-21-055RE 

3 ?- GM-21-036 

4 p GM-21-036RE 

5 I GM-21-035 

6 -- -
\.:11 v,-L I -vvv "-

1' ,If GM-21-056 

8 ~ GM-21-030 

9 1 GM-21-030RE 

10* GM-21-001 

11? GM-21-064 

121 GM-21-064RE 

13"~ GM-21-034 

14 1 GM-21-034RE 

15'? GM-21-063 

L:\EA \Keyport\53144C96W. wpd 

I I Cammeots 

I.A I~ 

A 
1-1.l- I<.~~ r,f ;1 OJ ~-3o 
A-/J. b~3o 

s;w 
~b ~ -! ;;z,o 1 z.f ( ~ti-blPfgq_f J 
<iAJ 
J LC~j> 
~uj t7~ 

, 

C;i..j 

N 

~N 

N 

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

1 

,~ ~ ),--~ . t4-+~ ,\)-t-\~ l~t-lk 
-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

410-66194-1 

410-66194-1 RE 

410-66194-2 

410-66194-2RE 

410-66194-3 

.... _ -- - .. ---
-r ,v-vv - -- ,_ 

410-66194-4 

410-66194-5 

410-66194-SRE 

410-66194-6 

410-66194-7 

410-66194-?RE 

410-66194-8 

410-66194-BRE 

410-66194-9 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

. -...... _,_, 
1-,~11£1 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

Water 12/07/21 

I 



~ 

~ , 
t 

LDC #: 53144C96 
SDG #: 410-66194-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

Client ID Lab ID Matrix 

16' GM-21-063RE 410-66194-9RE Water 

17 ~ GM-21-026 410-66194-10 Water 

181 GM-21-026RE 410-66194-1 ORE Water 

19~ GM-21-039 410-66194-11 Water .,, 
20 GM-21-039RE 410-66194-11 RE Water 

".J 
21 GM-21-065 410-66194-12 Water 

221 GM-21-065RE 410-66194-12RE Water 

23 1 GM-21-033 410-66194-13 Water 

247 GM-21-033RE 410-66194-13RE Water 

2s
3 

GM-21-014 410-66194-14 Water 

26
1 

GM-21-014RE 410-66194-14~~ Water 

21} 
, ~ 

410-66194-4 Ws , GM-21-056MS Water 

28)' 
~iZ(? ' ~D GM-21-056MSD 410-66194-4 Water 

2~ 
~ ·-

GM-21-00tMS 410-66194-6MS Water 

30~ GM-21-00~~D 410-66194-6MSD Water 
J.f-. 

, ~ ·--- I _i.: ,, .. -• -
31 1.,:::1''"'1 , l -- 1',c;:; 

I~~~ r;v, -~ -0~ lo I(~ v 4f2e 
I 

~~ 

Notes: 

' zo,Cf~~ s;- ;,..og'(~ 
?- 71>70°2-"2,., 

(, ~g(G,?, 

'1 :io?.fo1 7 ~!'?b~ , 

If 72,,o7~f 0 

L:\EA \Keyport\53144C96W. wpd 2 

Date:?(>-~ 
Page:_2:of ,....

Reviewer:~ 
2nd Reviewer:~ 

Date 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 

12/07/21 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid W. 6:2 Fluorotelomer sulfonate 

B. Perfluoropentanoic acid X. 8:2 Fluorotelomer sulfonate 

C. Perfluorohexanoic acid Y. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 

D. Perfluoroheptanoic acid Z. HFPO-DA (GenX) 

E. Perfluorooctanoic acid AA. 9CI-PF30NS (F-53B Major) 

F. Perfluorononanoic acid BB. 11 CI-PF30UdS (F-53B Minor) 

G. Perfluorodecanoic acid CC. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

H. Perfluoroundecanoic acid DD. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 

I. Perfluorododecanoic acid EE. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

J. Perfluorotridecanoic acid FF. 4:2 Fluorotelomersulfonic acid 

K. Perfluorotetradecanoic acid GG. 6:2 Fluorotelomersulfonic acid 

L. Perfluorobutanesulfonic acid HH. 8:2 Fluorotelomersulfonic acid 

M. Perfluoropentanesulfonic acid II. 1 H, 1 H,2H,2H-perfluorohexane sulfonic acid 

N. Perfluorohexanesulfonic acid JJ. 1 H, 1 H,2H,2H- Perfluorooctanesulfonic acid 

0. Perfluoroheptanesulfonic acid KK. 1 H, 1 H, 2H, 2H-perfluorodecane sulfonic acid 

P. Perfluorooctanesulfonic acid LL. NMeFOSA 

Q. Perfluorononanesulfonic acid MM. 3:3 Fluorotelomer carboxylate 

R. Perfluorodecanesulfonic acid NN. 5:3 Fluorotelomer carboxylate 

S. Perfluorooctanesulfonamide 00. 7:3 Fluorotelomer carboxylate 

T. NMeFOSAA PP. Perfluorooctadecanoic acid 

U. NEtFOSAA 

V. 4:2 Fluorotelomer sulfonate 

V:\VALIDATION WORKSHEETS\PFAS-537M\COMPNDL_pFAS.DOCX 



LDC#: \1:14Y-c1ce VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

/J ~ircled dates have exceeded the technical holding times. 
' N NIA Were all cooler temperatures within validation criteria? 

/ Sampl~ ID Matrix Preserved Sam~ling Date Extraction date 

&f,1:2-, lt+.(b. _ w l'-/-1 /?-J \►/~/?/ 
l'tzt ~2.~ , 
Uo 
r ~.d;. AJn\ 
\ \ _, I 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

HT 

Extracted within 14 days, analyzed within 28 days. 
Extracted within 28 days, analyzed within 28 days. 

Analysis date 

lr/W:r-< 
I 

Page:_fot_f_ 
Reviewer: "7' 

wr-,~ -,,. 

Total# of ( H-) 
Days Qualifier ,~ CT/IA:f 4-

' 



LDC#: -!:J(~ VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

~/4 
- -■ --

Analyte Blank ID Sample Identification r : "; -.;;,«ft;,·''.,ic:>,~i,;;~---- ;7 ~ If I 
·•tt<1:,•fi:s,1iA ·· -•• h.:-•JO;,~ ~ 0 J-:A_ 
';;".'.; .:sKY~}:''" ·~ <-'} ,;-< ,·: 1t1 · ,,' }:y1:/'>.' ·· - , '.,,; ,)~,\\\¥! ~x I I I I I 

.p l) .. C:,~1 ➔ .. 2.-~S" 

Blank extraction date: P/~hf 
.. 

/ 

Analyte Blank ID Sample Identification 

. •'tf: .. _,:;w7s:~:iv~~ 1::::: Hi~'(")./2-) .._ C,X /tr re ')..2. 

\7 D.c;-~~ 2.11e; 2.~/J -z .. ~/.J ~~~/J 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\BLANK.DOCX 

Page:____lot_f 

Reviewer: !I:: 

I I I I 

. ~ , 



LDC #: _01 ~lfc1;, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

Matrix spike (MS) and matrix spike duplicate (MSD) I . rf1 d · ted project 

MS MSD 
# MS/MSD ID Analyte %R (Limits) %R (Limits) RPO (s30) 

'2-1~ _:J '70 ( b5--f44-J 
EB- ~o L~-l~o) -
c!0 l<;f JJ / 1 Cl-( 1D-I~\ 
J / Jo£ 

C:\Users\SimeonSC\Downloads\53144_53180_Keyport_LC 

Page: _L of _L 

Reviewer: SC 

.... - I 

Associated 

Samples _ Qualifications 

i. -;);?,,-- f lib) T/Lf1 /A 
I ' ,r / ~-

..J b.(.ft. I -A 
t 

-

~ 



LDC #:Cf f if±Cfh VALIDATION FINDINGS WORKSHEET 
Field DuQlicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Concentration (ng/L) 

Analyte GM-21-033-12072021 GM-21-034-12072021 RPDS30 

Perfluorobutanesulfonic acid 1.1 1.2 

Perfluoroheptanoic acid 0.68 0.60 

Perfluorooctanoic acid 1.9 1.8 
Perfluorohexanoic acid 1.1 1.1 

Perfluorohexanesulfonic acid 2.6 3.0 14 

Perfluorooctanesulfonic acid 0.65 1.3 

Concentration (ng/L) 

Analyte GM-21-033-12072021 RE GM-21-034-12072021 RE RPDS30 

Perfluorobutanesulfonic acid 1.5 1.5 

Perfluoroheptanoic acid 0.78 0.70 

Perfluorooctanoic acid 2.6 2.7 4 

Perfluorohexanoic acid 1.5 1.5 

Perfluorohexanesulfonic acid 4.1 5.5 

Perfluorooctanesulfonic acid 0.98U 2.6 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 

Page: _1_ of_l_ 

Reviewer: SC 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0.1 1.9 

0.08 1.9 

0.1 1.9 

0.0 1.9 

0.65 1.9 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0 2.0 

0.08 2.0 

0 2.0 

1.4 2.0 

1.62 2.0 



LDC #{}I t{4cfi, VALIDATION FINDINGS WORKSHEET 
Field DuQlicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Concentration (ng/L) 

Analyte GM-21-063-12072021 GM-21-064-12072021 RPDS30 

Perfluorobutanesulfonic acid 0.77 0.71 

Perfluoroheptanoic acid 2.1 2.4 13 

NEtFOSAA 0.45 0.53 

Perfluorooctanoic acid 13 12 8 

Perfluorohexanoic acid 3.8 3.4 11 

Perfluorohexanesulfonic acid 2.7 2.8 4 

Perfluorooctanesulfonic acid 4.5 4.0 12 

Perfluorononanoic acid 0.59 0.53 

Concentration (ng/L) 

Analyte GM-21-063-12072021 RE GM-21-064-12072021 RE RPDS30 

Perfluorobutanesulfonic acid 1.4 1.2 

Perfluoroheptanoic acid 3.1 2.8 10 

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 1.7 

Perfluorooctanoic acid 17 17 0 

Perfluorohexanoic acid 5.3 5.4 2 

Perfluorohexanesulfonic acid 3.8 4.1 8 

Perfluorooctanesulfonic acid 5.8 6.2 7 

Perfluorononanoic acid 0.95 0.85 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 

Page: _1_ of _1_ 

Reviewer: SC 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0.1 1.8 

0.1 2.7 

0.1 1.8 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0.2 1.8 

0.79 1.8 

0.1 1.8 



Loc #: n 1 Mcqh VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID 
~ 

Compound %R (50-150) 

GM-21-055 ('tJ\)) 13C2 PFTeDA 4 - 13C2-PFDoDA 16 

13C9 PFNA 33 

d5-NEtFOSM 21 

d3-NMeFOSM 18 

13C7 PFUnA 21 

, I( 13C6 PFDA 24 

\__ t'..- ,k.L.t) 13C8 PFOS 30 

GM-21-055RE (l-J\?) 13C2 PFTeDA 0.9 
/ 13C2-PFDoDA 14 

d5-NEtFOSM 43 

d3-NMeFOSM 49 

13C7 PFUnA 39 

GM-21-036 13C2 PFTeDA 0.05 

'/ 13C2-PFDoDA 2 

(i ~) 13C9 PFNA 21 

r~ .I)) d5-NEtFOSM 7 

d3-NMeFOSM 8 

- ,i/ 13C7 PFUnA 5 

Al~) 13C6 PFDA 10 

(f-~} 13C8 PFOS 18 
, CJJ..f-) 13C8 PFOA 38 

-
J 

GM-21-056 ("!O\ 13C2 PFTeDA 49 
, 

GM-21-030 13C2 PFTeDA 0.03 

13C2-PFDoDA 0.06 

d5-NEtFOSM 10 

d3-NMeFOSM 14 

I 13C7 PFUnA 0.9 

' 13C6 PFDA 8 ,, .... 

LP..-~/ 13C8 PFOS 43 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 

Page: _1_ of --1_ 

Reviewer: SC 

Qualifications 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

J/UJ/P (U) 

X/P (T) 

J/UJ/P (H) 

J/UJ/P (G) 

J/UJ/P (P,DD,EE) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

J/UJ/P (H) 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) 

J/UJ/P (E) 

J/UJ/P (K) 

X/P (K) 

X/P (l,J) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

J/UJ/P (P,DD,EE) 



LDC #:r~,~~ VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC _limits with the exceptions identified below. 
Labeled 

# Sample ID 
~ ' 

Compound %R (50-150) 

GM-21-030RE ( ~\?) 13C2 PFTeDA 6 

13C2-PFDoDA 44 

GM-21-064 13C2 PFTeDA 2 

13C2-PFDoDA 18 

13C7 PFUnA 35 

GM-21-064RE 13C2 PFTeDA 0.5 

13C2-PFDoDA 5 

d5-NEtFOSAA 24 

d3-NMeFOSAA 28 

13C7 PFUnA 11 

13C6 PFDA 28 

GM-21-034 13C2 PFTeDA 0.01 

13C2-PFDoDA 0.3 

13C9 PFNA 25 

d5-NEtFOSAA 7 

d3-NMeFOSAA 9 

13C7 PFUnA 1 
,v 13C6 PFDA 6 

rv-.ur; 13C8 PFOS 21 
.... / 

-
GM-21-034RE t 1'J Ii) 13C2 PFTeDA 34 

GM-21-063 13C2 PFTeDA 0.07 

',J 13C2-PFDoDA 3 

(&i~} d5-NEtFOSAA 28 

( ,JO) d3-NMeFOSAA 29 
- / 

13C7 PFUnA 12 

13C6 PFDA 34 

GM-21-063RE 13C2 PFTeDA 9 
u 13C2-PFDoDA 43 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 

Page: 1,.. of _1__ 

Reviewer: SC 

Qualifications 

X/P (K) 

J/UJ/P (l,J) 

X/P (K) 

X/P (l,J) 

J/UJ/P (H) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

J/UJ/P (P,DD,EE) 

J/UJ/ P (K) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

X/P (K) 

J/UJ/P (H) 



LDC#: r.;,{4t{C'7'y VALIDATION FINDINGS WORKSHEET 
Labeled ComQOUnds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%~ were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID \. Compound %R (50-150) 

GM-21-026 ( l D' 13C2 PFTeDA 32 . 
/ 

GM-21-026RE ,V 13C2 PFTeDA 8 

13C2-PFDoDA 40 

~ l 

GM-21-039 U'\!l) 13C3 PFHxS 157 

(JJR-1 13C3 PFBS 151 

rl(h\ 13C5 PFHxA 158 
- / 13C9 PFNA 151 

d5-NEtFOSM 155 

13C8 PFOA 158 

GM-21-065 13C2 PFTeDA 0.02 

13C2-PFDoDA 0.03 

13C9 PFNA 33 

d5-NEtFOSM 6 

d3-NMeFOSM 9 

13C7 PFUnA 0.5 

''· 13C6 PFDA 6 

{ r---tld--) 13C8 PFOS 27 
- , 

GM-21-065RE { ~YJ) 13C2 PFTeDA 0.1 
/ 13C2-PFDoDA 3 

d5-NEtFOSM 36 

d3-NMeFOSM 37 

13C7 PFUnA 12 

13C6 PFDA 36 

.. 
GM-21-033RE l..N t)) 13C2 PFTeDA 0.004 

✓ 

13C2-PFDoDA 0.02 

13C9 PFNA 4 

d5-NEtFOSM 0.6 

d3-NMeFOSM 0.8 

13C7 PFUnA 0.07 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 

Page:.J_of--1_ 

Reviewer: SC 

Qualifications 

J/UJ/P (K) 

X/P (K) 

J/UJ/P (l,J) 

Jdets/P (N) 

Jdets/P (L) 

Jdets/P (C) 

Jdets/P (F) 

Jdets/P (U) 

Jdets/P (E) 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (T) 

X/P (U) 

X/P (H) 

X/P (G) 

J/UJ/P (P,DD,EE) 

X/P (K) 

X/P (l,J) 

J/UJ/P (T) 

J/UJ/P (U) 

X/P (H) 

J/UJ/P (G) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (T) 

X/P (U) 

X/P (H) 



LDC#: ~ml, VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries (%~_were ~ithin QC limits_with th~exceptions identified below. 
Labeled 

# Sample ID ,.. Compound 

GM-21-033RE U.lYJ) 13C6 PFDA 

_l 13C8 PFOS 

( 1-J--) 13C8 PFOA 
--

GM-21-014 r.u,-....\ 13C2 PFTeDA - .,, / 13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

13C6 PFDA 

GM-21-014RE 13C2 PFTeDA 

13C3 HFPO-DA 

13C2-PFDoDA 

d5-NEtFOSAA 

d3-NMeFOSAA 

13C7 PFUnA 

" vi I 13C6 PFDA 

\?-Art) 13C8 PFOS ,. 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 

Page:Jl.of __1_ 

Reviewer: SC 

%R (50-150) Qualifications 

0.5 X/P (G) 

3 X/P (P,DD,EE) 

25 J/UJ/P (E) 

0.4 X/P (K) 

7 X/P (l,J) 

35 J/UJ/P (T) 

36 J/UJ/P (U) 

19 X/P (H) 

49 J/UJ/P (G) 

0.05 X/P (K) 

47 J/UJ/P (CC) 

3 X/P (l,J) 

30 J/UJ/P (T) 

30 J/UJ/P (U) 

16 JttJ:J7P (RJ -.J/KA:>tu) 
37 J/UJ/P (G) 

I / I / 

39 J/UJ/P (P,DD,EE) 



LDC #: ~\ 44C-q, VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.1 

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

Page: __ tof_/_ 

Reviewer: El:, 

Y N N/A Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA? 
Y N NIA Were ion ratios within QC limits? 

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 
I . 

3,4 I\~ I~,, ~ Results flaaoed "I" by the laboratory due to Jdet!':l/P tiXil) 
I 

, 
'/ • 

I / 
ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\TCI_I. DOCX 



LDC #: ~ l 44cq, VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

-- fl .__ ,.... I ll ~f"-:" I /~ ,r ,' 

// ~,Y, ._ • . ,-~ Jl"L..1J T ,. - -

' ~nA N.J.•• ih~ -- u _,. 

.I 'l __..... ,, / ......... ,,,.... . -- D 

I A--( I\ V/~12...- • - .., -~ (J ;t-4 ~ ·--.rvv\-, v-.. ..... -, 
( ~v..11..~l ~-' n 1_ 
';,/ ~ Jl_ • I\ V c=,:: \ 

,,.,,,,. 1--.~ -1 -

/ . / 

":l-~ c, !>. E f=. L-. V ~ ~ {f-,,1/~_{yn_ 
' 

. \ 

( ~ ~A - AJ--0 ~) 
9 / 

Li.,., ~ w~~ "'Cl'i't-A ~A:..._ ~..12....-- -
I \ (o~--dnfl~ ~ 

~{Z.<7 ~ ~f\_ ~t") 
/ 

.:>-4 ../t-1, ( ~) J7 ~ ~. ·_""- r ..___ J:1 o J A_ 

11> MJ-~ EE ~ ~ u..!~~ 
\ 

' 
IA- c:c::;- l 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\0VR.DOCX 
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Reviewer: !L. 

Qualifications 

~1=1=2--
-

I 
J; 
1 

i 



LDC#: -5?? l~4Q7k VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

1 l ; 1 Q I 16 I ,s- I \ 't A«-- ~tr- A ,-ffi ~ 
I I r 

2-1, ~ 
I r 

~~ 
I / 

(Iv-,~ /\.J.J.~ 
- (I 
~ ~ CA~Oud. (. 

%~~ ~ .;._ (r"{~~i') 
..._J, 

1 At)._~~ ~.-P ~ ~~ ~l~A~Oo 

' ' (_ ~~ µ..&~) 
V / 

~).. e,f l>rtl1 ~ !A~ ~a ~-
r 

( ~ •~,l nA µA~ •- ,r -
I'\ I I J v.,...- -- • • {) n 
D ~ ~ ,v- "'-- - - -..- -

/ { r ... / 
• I I 1 _\ 

l • - • i /\..-" -- ___ ._ I 

u / 

l1 l n - - -- -ir- t !) ~ F, L ,J 
~ -, - \ ( l I I f<~~ ~ 
Pc,~ I I ' r~·~~ µ.J.0ftJ 

I - V ' 
,, 

b .. ~ w~ ~ Dnlt ~~ J),,., 0,, 
' --

\ \ ( ~~ l-'l ~~1. J., 

%~c ~ '-'~ RE \ 
I , 

11 K~~ K ~~~(~~ ~) 
, 

' (./ / 

(~ t' ~ ~~-L-2-n 
' . 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE 815\OVR.DOCX 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53144D96 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Keyport LTM 

February 10, 2022 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Stage 28 & 4 

Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-66202-1 

Laboratory Sam pie Collection 
Sample Identification Identification Matrix Date 

GM-21-042** 410-66202-1 ** Water 12/06/21 
GM-21-042RE** 410-66202-1 RE** Water 12/06/21 
GM-21-037 410-66202-2 Water 12/06/21 
GM-21-037RE 410-66202-2RE Water 12/06/21 
GM-21-007** 410-66202-3** Water 12/06/21 
GM-21-007RE** 410-66202-3RE** Water 12/06/21 
GM-21-041 410-66202-4 Water 12/06/21 
GM-21-041 RE 410-66202-4RE Water 12/06/21 
GM-21-060** 410-66202-5** Water 12/06/21 
GM-21-060RE** 410-66202-SRE** Water 12/06/21 
GM-21-038 410-66202-6 Water 12/06/21 
GM-21-038RE 410-66202-6RE Water 12/06/21 
GM-21-008** 410-66202-7** Water 12/06/21 
GM-21-008RE** 410-66202-?RE** Water 12/06/21 
GM-21-043 410-66202-8 Water 12/06/21 
GM-21-043RE 410-66202-BRE Water 12/06/21 
GM-21-044 ** 410-66202-9** Water 12/06/21 
GM-21-044RE** 410-66202-9RE** Water 12/06/21 
FB-120621 410-66202-10 Water 12/06/21 
FB-120621 RE 410-66202-1 ORE Water 12/06/21 
GM-21-006 410-66202-11 Water 12/06/21 
GM-21-006RE 410-66202-11 RE Water 12/06/21 
GM-21-066 410-66202-12 Water 12/06/21 
GM-21-066RE 410-66202-12RE Water 12/06/21 
GM-21-015** 410-66202-13** Water 12/06/21 
GM-21-015RE** 410-66202-13RE** Water 12/06/21 
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Laboratory Sample 
Sample Identification Identification 

GM-21-054 410-66202-14 
GM-21-054RE 410-66202-14RE 
GM-21-031 ** 410-66202-15** 
GM-21-031 RE** 410-66202-1 SRE** 
GM-21-032 410-66202-16 
GM-21-032RE 410-66202-16RE 
GM-21-040 410-66202-17 
GM-21-040RE 410-66202-1 ?RE 
GM-21-044MS 410-66202-9MS 
GM-21-044MSD 410-66202-9MSD 
GM-21-044REMS 410-66202-9REMS 
GM-21-044REMSD 410-66202-9REMSD 

**Indicates sample underwent Stage 4 validation 
2 
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Collection 
Matrix Date 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 
Water 12/06/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Groundwater Sampling at 
Operable Unit 1, Area 1 Former Landfill and Long-Term Monitoring at Operable Unit 2, 
Area 2 Van Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, 
Washington (October 2021), the NAVFAC Northwest Standard Operating Procedure: 
Field Procedures Manual (Naval Facilities Engineering Command Northwest, 2015), the 
U.S. Department of Defense (DoD) General Validation Guidelines (November 2019), 
and the DoD Data Validation Guidelines Module 3: Data Validation Procedure for Per
and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental 
Laboratories (QSM) Table B-15 (2020). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 537 Modified and LC/MS/MS and Isotope Dilution Compliant with 
Table B-15 of DoD QSM 5.3 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

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

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

H Holding times were exceeded. 
S Surrogate recovery was outside QC limits. 
C Calibration %RSD or %D were noncompliant. 
R Calibration RRF was <0.05. 
B Presumed contamination from preparation (method) blank. 
L Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits. 
Q MS/MSD recovery was poor or RPO high. 
I Internal standard performance was unsatisfactory. 
M Tuning (BFB or DFTPP) was noncompliant. 
T Presumed contamination from trip blank. 
+ False positive - reported compound was not present. Not applicable. 

False negative - compound was present but not reported. 
F Presumed contamination from FB, or ER. 
$ Reported result or other information was incorrect. 
? TIC identity or reported retention time has been changed. 
D The analysis with this flag should not be used because another more technically 

sound analysis is available. 
P Instrument performance for pesticides was poor. 
*# Unusual problems found with the data that have been described in Section 

2.2.3.3, "Data Validation Findings." The number following the asterisk (*) will 
indicate the subsection where a description of the problem can be found. 

5 
V:\LOGI N\EA \KEYPORn53144D96 _ E34. DOC 



I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Sample Analvte Until Extraction Collection Until Extraction Flag 

GM-21-042RE** All analytes 15 14 J (all detects) 
GM-21-037RE UJ (all non-detects) 
GM-21-00?RE** 
GM-21-041 RE 
GM-21-060RE** 
GM-21-038RE 
GM-21-00BRE** 
GM-21-043RE 
GM-21-044RE** 
FB-120621 RE 
GM-21-006RE 
GM-21-066RE 
GM-21-015RE** 
GM-21-054RE 
GM-21-031 RE** 
GM-21-032RE 
GM-21-040RE 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

AorP 

A 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

For each calibration standard, all analytes were within 70-130% of their true value. 

The signal to noise (S/N) ratio was within validation criteria for all analytes associated to 
samples which underwent Stage 4 validation. Raw data were not reviewed for Stage 28 
validation. 

Retention time windows were established as required by the method for samples which 
underwent Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 
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IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

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

The signal to noise (S/N) ratio was within validation criteria for all analytes associated to 
samples which underwent Stage 4 validation. Raw data were not reviewed for Stage 28 
validation. 

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

Raw data were not reviewed for Stage 28 validation. 

All analyte concentrations were at the limit of quantitation (LOQ) for the ISC standard. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples F8-120621 and F8-120621 RE were identified as field blanks. No 
contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

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

GM-21-044MS/MSD Perfluorodecanoic acid 68 (71-129) 
(GM-21-044**) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 65 (70-130) 

Perfluorododecanoic acid 71 (72-134) 

Relative percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples 

67 (71-129) UJ (all non-detects) 
69 (70-130) UJ (all non-detects) 

- UJ (all non-detects) 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

7 
V:\LOGIN\EA\KEYPORn53144D96_E34.DOC 

A 



LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A orP 

LCS 410-2054 70 Perfluorodecanoic acid 69 (71-129) 
(GM-21-042** 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 69 (70-130) 
GM-21-037 
GM-21-007** 
GM-21-041 
GM-21-060** 
GM-21-038 
GM-21-008** 
GM-21-043 
GM-21-044** 
FB-120621 
GM-21-006 
GM-21-066 
GM-21-015** 
GM-21-054 
GM-21-031** 
GM-21-032 
GM-21-040) 

Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

- UJ (all non-detects) 
- UJ (all non-detects) 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes 
were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Analyte Flag 

GM-21-042 13C3 PFBS 156 (50-150) Perfluorobutanesulfonic acid J ( all detects) 

GM-21-042RE 13C2 PFTeDA 11 (50-150) Perfluorotetradecanoic acid X 

GM-21-042RE 13C2-PFDoDA 40 (50-150) Perfluorododecanoic acid UJ (all non-detects) 
d5-NEtFOSAA 46 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

NEtFOSAA UJ (all non-detects) 

GM-21-037 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 3 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 9 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 13 (50-150) NEtFOSAA 
13C7 PFUnA 8 (50-150) NMeFOSAA 

Perfluoroundecanoic acid 

GM-21-037 13C6 PFDA 31 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-037 13C8 PFOS 36 (50-150) Perfluorooctanesulfonic acid J (all detects) 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flag A orP 

GM-21-037RE 13C2 PFTeDA 27 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-007 13C3 PFBS 164 (50-150) Perfluorobutanesulfonic acid J (all detects) p 

GM-21-007RE 13C2 PFTeDA 6 (50-150) Perfluorotetradecanoic acid X p 

GM-21-007RE 13C2-PFDoDA 44 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-041 13C3 PFBS 152 (50-150) Perfluorobutanesulfonic acid NA -

GM-21-041 RE 13C2 PFTeDA 25 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-060 13C2 PFTeDA 47 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-060RE 13C2 PFTeDA 22 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-038 13C3 PFBS 152 (50-150) Perfluorobutanesulfonic acid NA -

GM-21-038RE 13C2 PFTeDA 44 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-008 13C2 PFTeDA 7 (50-150) Perfluorotetradecanoic acid X p 

GM-21-00BRE 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X p 

GM-21-00BRE 13C2-PFDoDA 32 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
Perfluorotridecanoic acid UJ (all non-detects) 

FB-120621 13C3 PFBS 151 (50-150) Perfluorobutanesulfonic acid NA -

GM-21-006 13C3 PFBS 151 (50-150) Perfluorobutanesulfonic acid NA -

GM-21-066 13C3 PFBS 156 (50-150) Perfluorobutanesulfonic acid NA -
13C7 PFUnA 152 (50-150) Perfluoroundecanoic acid 
13C6 PFDA 153 (50-150) Perfluorodecanoic acid 

GM-21-015 13C3 PFBS 161 (50-150) Perfluorobutanesulfonic acid NA -

GM-21-015 13C2 PFTeDA 43 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-015RE 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 17 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-015RE 13C7 PFUnA 49 (50-150) Perfluoroundecanoic acid UJ (all non-detects) p 

9 
V:\LOGIN\EA\KEYPORT\53144D96_E34.DOC 



Labeled Affected 
Sample Compound %R (Limits) Analvte Flag 

GM-21-054 13C3 PFBS 154 (50-150) Perfluorobutanesulfonic acid J (all detects) 

GM-21-054RE 13C2 PFTeDA 19 (50-150) Perfluorotetradecanoic acid X 

GM-21-031 13C3 PFBS 160 (50-150) Perfluorobutanesulfonic acid J (all detects) 

GM-21-031RE 13C2 PFTeDA 21 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) 

GM-21-032 13C3 PFBS 157 (50-150) Perfluorobutanesulfonic acid J (all detects) 

GM-21-032RE 13C2 PFTeDA 0.6 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 18 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-040RE 13C2 PFTeDA 0.6 (50-150) Perfluorotetradecanoic acid X 
13C2-PFDoDA 19 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-040RE d5-NEtFOSAA 47 (50-150) NEtFOSAA UJ (all non-detects) 

XI. Target Analyte Quantitation 

All target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

The laboratory indicated that PFAs are currently being reported as the sum of the 
branched and linear isomers so both peaks were integrated. 

XII. Target Analyte Identification 

All target analyte identifications were within validation criteria with the following 
exceptions: 

I Samele I Anal~te I Flag I A orP I 
GM-21-037RE Results flagged "I" by the laboratory due J (all detects) p 
GM-21-032 to ion ratio outside QC limits. 
GM-21-032RE 

I I I 
Ion Ratio 

I I I Samele Anal~te {Limits) Flag A orP 

GM-21-060** Perfluorooctanesulfonic acid 6.81 (2.23-6.68) J (all detects) p 

GM-21-015** NMeFOSAA 2. 76 (0.86-2.57) J (all detects) p 
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I 

I I I 
Ion Ratio 

I I I Samele Anallte {Limits} Flag A orP 

GM-21-031** Perfluorooctanesulfonic acid 6.96 (2.30-6.89) J (all detects) p 

Raw data were not reviewed for Stage 28 validation. 

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

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Samele I Anallte I Reason I Flag I AorP I 
GM-21-042** Perfluorohexanoic acid Results from re-analyses Not reportable -
GM-21-008** Perfluoroheptanoic acid were more usable. 
GM-21-031** Perfluorooctanoic acid 
GM-21-032 Perfluorononanoic acid 

Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-042RE** All analytes except Results from original Not reportable -
GM-21-00SRE** Perfluorohexanoic acid analyses were more usable. 
GM-21-031 RE** Perfluoroheptanoic acid 
GM-21-032RE Perfluorooctanoic acid 

Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-037 All analytes Results from re-analyses Not reportable -
were more usable. 

GM-21-041 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluorooctanoic acid were more usable. 

GM-21-041RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluorooctanoic acid 
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I Samele I Anallte I Reason I Flag I A orP I 
GM-21-038 Perfluorooctanesulfonic acid Results from re-analyses Not reportable -

were more usable. 

GM-21-038RE All analytes except Results from original Not reportable -
Perfluorooctanesulfonic acid analyses were more usable. 

GM-21-043 Perfluorob utanesulfonic acid Results from re-analyses Not reportable -
were more usable. 

GM-21-043RE All analytes except Results from original Not reportable -
Perfluorob utanesulfonic acid analyses were more usable. 

GM-21-060RE** All analytes Results from original Not reportable -
FB-120621RE analyses were more usable. 
GM-21-006RE 
GM-21-066RE 
GM-21-00?RE** 
GM-21-044RE** 

GM-21-015** Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
NMeFOSAA 
NEtFOSAA 

GM-21-015RE** All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
NMeFOSAA 
NEtFOSAA 

GM-21-054 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorodecanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-054RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorodecanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
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Sample Analyte Reason Flaa A orP 

GM-21-040 Perfluorooctanoic acid Results from re-analyses Not reportable -
were more usable. 

GM-21-040RE All analytes except Results from original Not reportable -
Perfluorooctanoic acid analyses were more usable. 

Due to technical holding time, MS/MSD %R, LCS/LCSD %R, labeled compound %R, 
and ion ratio, data were qualified as estimated in forty-five samples. 

Due to labeled compound %R, data were recommended for exclusion in one sample. 

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

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
410-66202-1 

Samele I Anallte I Flag I A orP I Reason {Code} 

GM-21-042RE** All analytes J (all detects) A Technical holding times 
GM-21-037RE UJ (all non-detects) (H) 
GM-21-041 RE 
GM-21-038RE 
GM-21-008RE** 
GM-21-043RE 
GM-21-015RE** 
GM-21-054RE 
GM-21-031 RE** 
GM-21-032RE 
GM-21-040RE 

GM-21-044** Perfluorodecanoic acid UJ (all non-detects) A Matrix spike/Matrix 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) spike duplicate (%R) (Q) 
Perfluorododecanoic acid UJ (all non-detects) 

GM-21-042** Perfluorodecanoic acid UJ (all non-detects) p Laboratory control 
GM-21-007** 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) samples (%R) (L) 
GM-21-041 
GM-21-060** 
GM-21-038 
GM-21-008** 
GM-21-043 
GM-21-044** 
FB-120621 
GM-21-006 
GM-21-066 
GM-21-015** 
GM-21-054 
GM-21-031** 
GM-21-032 
GM-21-040 

GM-21-037RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-007 Perfluorobutanesulfonic acid J (all detects) p Labeled compounds 
(%R) (I) 

GM-21-060 Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-008 Perfluorotetradecanoic acid X p Labeled compounds 
(%R) (I) 

GM-21-015 Perfluorotetradecanoil! acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-037RE Results flagged "I" by the laboratory due to ion ratio J (all detects) p Target analyte 
GM-21-032 outside QC limits. identification (ion ratio) 
GM-21-032RE (*XII) 
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I Samele I Anal~te I Flag I A orP I Reason (Code) I 
GM-21-042** Perfluorohexanoic acid Not reportable - Overall assessment of 
GM-21-008** Perfluoroheptanoic acid data (*XIV) 
GM-21-031** Perfluorooctanoic acid 
GM-21-032 Perfluorononanoic acid 

Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-042RE** All analytes except Not reportable - Overall assessment of 
GM-21-008RE** Perfluorohexanoic acid data (*XIV) 
GM-21-031 RE** Perfluoroheptanoic acid 
GM-21-032RE Perfluorooctanoic acid 

Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-037 All analytes Not reportable - Overall assessment of 
data (*XIV) 

GM-21-041 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluorooctanoic acid data (*XIV) 

GM-21-041RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluorooctanoic acid 

GM-21-038 Perfluorooctanesulfonic acid Not reportable - Overall assessment of 
data (*XIV) 

GM-21-038RE All analytes except Not reportable - Overall assessment of 
Perfluorooctanesulfonic acid data (*XIV) 

GM-21-043 Perfluorobutanesulfonic acid Not reportable - Overall assessment of 
data (*XIV) 

GM-21-043RE All analytes except Not reportable - Overall assessment of 
Perfluorobutanesulfonic acid data (*XIV) 

GM-21-060RE** All analytes Not reportable - Overall assessment of 
FB-120621RE data (*XIV) 
GM-21-006RE 
GM-21-066RE 
GM-21-00?RE** 
GM-21-044RE** 

GM-21-015** Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
NMeFOSAA 
NEtFOSAA 
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I Samele I Analite I Flag I A orP I Reason {Code} 

GM-21-015RE** All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluorohep1anoic acid 
Perfluorooctanoic acid 
Perfluoronon anoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 
NMeFOSAA 
NEtFOSAA 

GM-21-054 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorodecanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-054RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorononanoic acid 
Perfluorodecanoic acid 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorooctanesulfonic acid 

GM-21-040 Perfluorooctanoic acid Not reportable - Overall assessment of 
data (*XIV} 

GM-21-040RE All analytes except Not reportable - Overall assessment of 
Perfluorooctanoic acid data (*XIV) 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances 
Qualification Summary - SDG 410-66202-1 

Laboratory Blank Data 

No Sample Data Qualified in this SDG 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 410-66202-1 

No Sample Data Qualified in this SDG 

16 
V:\LOGIN\EA \KEYPORT\53144096_E34. DOC 

I 



LDC #: 53144D96 
SDG #: 410-66202-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

Date:,/2!~ 
Page:_lof ?-

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

V.I 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

I llalidatica Acsa 

Sample receipt/Technical hold inq times 

LC/MS Instrument performance check 

Initial calibration/lCV 

Continuinq calibration/lSC 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

d S 4 I'd . Indicates sample un erwent tage va I at1on 

Client ID 

1 ' GM-21-042** 

2 GM-21-042RE** 

3 , GM-21-037 

4 GM-21-037RE 

5 1 GM-21-007** 

6 GM-21-00?RE** 

7 ' GM-21-041 

8 GM-21-041 RE 

9 ' GM-21-060 fc""f: 

10 GM-21-060RE ~ 

11 \ GM-21-038 

12 GM-21-038RE 

13' GM-21-008** 

14 GM-21-008RE** 
r 

15 GM-21-043 

L:\EA \Keyport\53144D96W. wpd 

I I Ccmmeots 

A-~'JI 
A 

-Al.A- F-9'~ zo TV/to/~o 
LI .A bG?o 
4 

/ 

l~b ~ '-- ,er, 7--0 

C"'J 
<;:iAj LQ:9/4 

~ 
.., 

StJ..i 
4 Not reviewed for Stage 28 validation. 

9JJ Not reviewed for Stage 28 validation. 

-A Not reviewed for Stage 28 validation. 

C}.J..j 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

410-66202-1 ** 

410-66202-1 RE** 

410-66202-2 

410-66202-2RE 

410-66202-3** 

410-66202-3RE** 

410-66202-4 

410-66202-4RE 

410-66202-5 ,C... ..J.. 

410-66202-5RE ~+ 

410-66202-6 

410-66202-6RE 

410-66202-7** 

410-66202-?RE** 

410-66202-8 

1 

Ml 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

Water 12/06/21 

I 

-



LDC #: 53144096 
SDG #: 410-66202-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins, Lancaster. PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

Client ID Lab ID Matrix 

16 GM-21-043RE 410-66202-8RE Water 

17' GM-21-044 -:,..;.,- 410-66202-9 ► ~ Water 

18> GM-21-044RE ,¥:.Ji,- 410-66202-9RE ~ ¥ Water 

19 ~ FB-120621 410-66202-10 Water 

20 FB-120621 RE 410-66202-10RE Water 

21 !· GM-21-006 410-66202-11 Water 

22 GM-21-006RE 410-66202-11 RE Water 

23 I GM-21-066 410-66202-12 Water 

24 GM-21-066RE 410-66202-12RE Water 

25 f GM-21-015** 410-66202-13** Water 

26 GM-21-015RE** 410-66202-13RE** Water 

27, GM-21-054 410-66202-14 Water 

28 GM-21-054RE 410-66202-14RE Water 

29 I GM-21-031 ** 410-66202-15** Water 

30 GM-21-031 RE** 410-66202-15RE** Water 

31 I GM-21-032 410-66202-16 Water 

32 GM-21-032RE 410-66202-16RE Water 

33 l GM-21-040 410-66202-17 Water 

34 GM-21-040RE 410-66202-17RE Water 

35 / GM-21-044MS 410-66202-9MS Water 

36 f GM-21-044MSD 410-66202-9MSD Water 

37) GM-21-044REMS 410-66202-9REMS Water 

38 1 GM-21-044REMSD 410-66202-9REMSD Water 

39 

40 

A.1 

Notes: 

1 ">O.obc 
').. "rbQl-3~ 
7 J.,t)ff l,'L 

L:\EA \Keyport\53144D96W. wpd 2 

Date: o/)fr:r 
Page:_2:of )-

Reviewer:~ 
2nd Reviewer:~ 

Date 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 

12/06/21 



LDC#:0 144J>1j, VALIDATION FINDINGS CHECKLIST 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

Validation Area Yes No NA 
k Y'i< ·. ' <{,;>, [> ! '" 

L Tecflhf&~rholding titJJ~t, 
Were all technical holding times met? ✓ 

Were cooler temperature criteria met? ✓ 

Page:_lof 2-
Reviewer: It, 

Findinas/Comments 

11.t~J~S li\$t~~~l'~t ~eri&riiJaij;ce ~~:ck </ , i <JJ ,, .. }::,;, 'T>'"} . : ~=/F'->,·~-y;."i',-,,-· __ (·.t ...... ;_::::::"_,t· .......... ~,...,;=··,>· ·•>.....__.. ..... : .... 1f .... ·, __ tF_'_,•_y•_··· _·;=,/"---!·~., 

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

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

Were all percent relative standard deviations (%RSD) < 20%? 

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

) criteria of.::: 0.990? 

Were all analytes within 70-130% or percent differences (%D) ::::;;30% of their true 
value for each calibration standard? 

Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 

Were the retention time windows properly established? 

Was an initial calibration verification (ICV) standard analyzed after each initial 
calibration for each instrument? 

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

> ?/, ;t,j'•t •\;3' ·•.• ,<( r>, '.\.•· ·"'' .. ·.···•··· . C / <'\ .,·.· ., 
IV. cch:1it~11f'.~rg ~aJi b~ation · arfd lrist~ume1;1t se~sitivity, qh~c{L 

Was a continuing calibration analyzed prior to sample analysis, after every 10 
samples and at the end of the analytical sequence? 

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

Were all the retention times within the acceptance windows? 

Was the signal to noise (SIN) ratio for all analytes within the validation criteria? 

Were all percent differences (%D) of the Instrument Sensitivity Check~ 30%? 

Was a laboratory blank associated with every sample in this SDG? 

Was there contamination in the laboratory blanks? 

Were field blanks identified in this SDG? 

Were target analytes detected in the field blanks? 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) within the QC limits? 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

.; ,/i;.i, •,'·• 

✓ 

✓ 

✓ 

✓ 

✓ 
' 

'.', ,>\\J;. 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

:t: 
,•, 

',' }:ff:: ,, ' 



VALIDATION FINDINGS CHECKLIST 

Were the LCS 
within the QC I 

!.<*:·'i1i: •'·+1~fZ 
(~('Fi~lddO 

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

Did reported results include both branched and linear isomers? 

Were the correct ion transition, labeled compound and relative response factor 
(RRF) used to quantitate the analyte? 

Were analyte retention times within 0.1 minutes of the associated labeled 
compound for analytes with a labeled analog? 

Were analyte quantitation and reporting limits adjusted to reflect all sample 
dilutions and dry weight factors applicable to Stage 4 validation? 

Was the signal to noise (S/N) ratio for all analytes within the validation criteria? 

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

Were ion ratios between 50-150%? 

Were manual inte 

System performance was found to be acceptable. 

Overall assessment of data was found to be acceptable. 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Page: >-of 2--
Reviewer: tt__ 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid W. 6:2 Fluorotelomer sulfonate 

B. Perfluoropentanoic acid X. 8:2 Fluorotelomer sulfonate 

C. Perfluorohexanoic acid Y. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 

D. Perfluoroheptanoic acid Z. HFPO-DA (GenX) 

E. Perfluorooctanoic acid AA. 9CI-PF30NS (F-53B Major) 

F. Perfluorononanoic acid BB. 11 CI-PF30UdS (F-53B Minor) 

G. Perfluorodecanoic acid CC. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

H. Perfluoroundecanoic acid DD. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 

I. Perfluorododecanoic acid EE. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

J. Perfluorotridecanoic acid FF. 4:2 Fluorotelomersulfonic acid 

K. Perfluorotetradecanoic acid GG. 6:2 Fluorotelomersulfonic acid 

L. Perfluorobutanesulfonic acid HH. 8:2 Fluorotelomersulfonic acid 

M. Perfluoropentanesulfonic acid II. 1 H, 1 H,2H,2H-perfluorohexane sulfonic acid 

N. Perfluorohexanesulfonic acid JJ. 1 H, 1 H,2H,2H- Perfluorooctanesulfonic acid 

0. Perfluoroheptanesulfonic acid KK. 1 H, 1 H, 2H, 2H-perfluorodecane sulfonic acid 

P. Perfluorooctanesulfonic acid LL. NMeFOSA 

Q. Perfluorononanesulfonic acid MM. 3:3 Fluorotelomer carboxylate 

R. Perfluorodecanesulfonic acid NN. 5:3 Fluorotelomer carboxylate 

S. Perfluorooctanesulfonamide 00. 7:3 Fluorotelomer carboxylate 

T. NMeFOSAA PP. Perfluorooctadecanoic acid 

U. NEtFOSAA 

V. 4:2 Fluorotelomer sulfonate 

V:\VALIDATION WORKSHEETS\PFAS-537M\COMPNDL_PFAS.DOCX 



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

rv~circled dates have exceeded the technical holding times. 
N N/A Were all cooler temperatures within validation criteria? 

l 

Sample ID Matrix Preserved Sampling Date Extraction date 

ML f(e-c. 1~1,1.21 1)/.>t />l 
( ;..J-AJ T)) ' 

- ' j 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

HT 

Extracted within 14 days, analyzed within 28 days. 
Extracted within 28 days, analyzed within 28 days. 

Analysis date 

f )--,/,2).. ~3/21 

Page:_l of _L_ 
Reviewer: IC__ 

J-\-rr~ l~ - "'\ 

Total# of '-M) 
Days Qualifier ,~ 11"Mr/A-



LDC#:n,m VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an associated project sample 

MS MSD 

# MS/MSD ID Analyte %R (Limits) %R (Limits) RPD (s30) 

~->T~CP (j:,f (pf ("1(-(.2-q) ',.1 l 7f- r;>-c;T) 
tf' {J;~'1 70-/-70). (p '1 ( 7D - f ~) 
I 11 ,. i.:i-f .:J LI-) 

/ 

11 /?,(}. vJ/LL v,~ 

C:\Users\SimeonSC\Downloads\53144_53180_Keyport_LC 

Page: _!_of_!_ 

Reviewer: SC 

Associated 

Sampl~s Qualifications 

\7.J.C ( Mb\ T /l}.:!/ .A 
It.- - / 

I 

w' 

I g-



LDC#: Y,141/P'{~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) were analyzed in this SDG. 
Percent recoveries (%R} and %RPO were within QC limits wi!h th~ ex~eptions identified below. 

LCS LCSD 

# LCS/LCSD ID Compound %R (Limits) %R (Limits) 

LC\ 9 4-l0-2DS.lf7P (.::, iP'f f 11-r,.-q) 
EE;' (p~ ( '70 _, ~) 

C:\Users\SimeonSC\Downloads\53144_53180_Keyport_LC 

Page: _L of _L 

Reviewer: SC 

Associated 
Q rr . (L) RPD (~30) Samples ua 1 1cat1ons 

1, -? I s f 1, &f , If I -J/UJ/P 
\~.H:. ,~. fl( I ,.., 

I -:;i.;, ~ ';J_...., 
)-· ,, 1f ~?' 
/ )JI)) - / 



LDC#:g,{~(o VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID 
# ... Compound %R (50-150) 

GM-21-042 { tlLr) 13C3 PFBS 156 
/ 

-
GM-21-042RE ( ~t)) 13C2 PFTeDA 11 

V 
13C2-PFDoDA 40 

d5-NEtFOSM 46 

GM-21-037 13C2 PFTeDA 7 

13C2-PFDoDA 3 

d5-NEtFOSM 9 

d3-NMeFOSM 13 

13C7 PFUnA 8 ,, 
13C6 PFDA 31 

{P-~ 13C8 PFOS 36 
.... - , 

,.._ 

GM-21-037RE ( F-.ln) 13C2 PFTeDA 27 
- , 

-
GM-21-007 l~) 13C3 PFBS 164 

/ 

GM-21-007RE C1'l0) 13C2 PFTeDA 6 
/ 

13C2-PFDoDA 44 

GM-21-041 13C3 PFBS 152 

GM-21-041 RE 13C2 PFTeDA 25 

GM-21-060 13C2 PFTeDA 47 

GM-21-060RE 13C2 PFTeDA 22 

GM-21-038 13C3 PFBS 152 

GM-21-038RE 13C2 PFTeDA 44 

I 

GM-21-008 ' 13C2 PFTeDA 7 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 

Page: __1_ of _f_ 

Reviewer: SC 

Qualifications 

Jdets/P (L) 

X/P (K) 

J/UJ/P (l,J) 

J/UJ/P (U) 

X/P (K) 

X/P (l,J) 

X/P (U) 

X/P (T) 

X/P (H) 

J/UJ/P (G) 

J/UJ/P (P,DD,EE) 

J/UJ/P (K) 

Jdets/P (L) 

X/P (K) 

J/UJ/P (l,J) 

Jdets/P (L) 

J/UJ/P (K) 

J/UJ/P (K) 

J/UJ/P (K) 

Jdets/P (L) 

J/UJ/P (K) 

X/P (K) 



LDC#: ~\m~ VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%R} were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID ,, .. Compound %R (50-150) 

GM-21-00BRE \ UV, ) 13C2 PFTeDA 2 
i/ 

13C2-PFDoDA 32 

FB-120621 13C3 PFBS 151 

GM-21-006 13C3 PFBS 151 

GM-21-066 13C3 PFBS 156 

13C7 PFUnA 152 

13C6 PFDA 153 

GM-21-015 13C3 PFBS 161 

13C2 PFTeDA 43 

GM-21-015RE 13C2 PFTeDA 2 

I 13C2-PFDoDA 17 
1 13C7 PFUnA 49 

. 
GM-21-054 ~~) 13C3 PFBS 154 

. 
GM-21-054RE l ~h 13C2 PFTeDA 19 

, 

- '-

GM-21-031 (JJ:t") 13C3 PFBS 160 

GM-21-031 RE ( lll) 13C2 PFTeDA 21 - '/ 

-
GM-21-032 (~) 13C3 PFBS 157 

. 

-
GM-21-032RE ( f..lO'l 13C2 PFTeDA 0.6 

/ 

13C2-PFDoDA 18 

-
GM-21-040RE lLJo 13C2 PFTeDA 0.6 

I 
13C2-PFDoDA 19 

d5-NEtFOSAA 47 

V:\DVR Worksheets\EA \53144_53180_Keyport_LC_FD 

Page:"'2- of _1__ 

Reviewer: SC 

Qualifications 

X/P (K) 

J/UJ/P (l,J) 

Jdets/P (L) 

Jdets/P (L) 

Jdets/P (L) 

Jdets/P (H) 

Jdets/P (G) 

Jdets/P (L) 

J/UJ/P (K) 

X/P (K) 

X/P (l,J) 

J/UJ/P (H) 

Jdets/P (L) 

X/P (K) 

Jdets/P (L) 

J/UJ/P (K) 

Jdets/P (L) 

X/P (K) 

X/P (l,J) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 



LDC#: ~'3t ~ VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.1 

~y' N NIA 
Y /NJ N/A 

-

# Date Sample ID Analyte Ion ratio (Limits) 
t 

lf..1I ~ ~~ Results flaaaed "I" bv the laboratorv due to 
If - ion ratio outside QC limits. 

,,. 
' q p l.. ~ l ( -i, ?--3, 1P, ~<l} 

( 

)-S° T 'Z, 1{.. ( ll.~t, .... 2.S"~!) 
,# 

~ p l,. 'f{o ( '1/Jo- ~.gllf) 
/ 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\TCI_I. DOCX 

Page: __ (of_/_ 

Reviewer: .lt 

Qualifications . r 

Jdets/P \lXW) 
, 

,V 



LDC #: --(7 i #J>1,b VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

Page:_Lof~ 
Reviewer: ~ 

# Date Sample ID ,, Analyte Finding Qualifications 

1 • l7t ,)..C/ ,Jt Q...,I), £, Ct '--•~I ~ 
I ' I I . I I / ----, 

/ 
2.. I 14 £ ~o t »- Cw.._a.-,c~ ~ 

I I '/ '-
I ) 

I 

2, W-
' 

~ 
• .::> ~ ~~ 

\ 
1(., ~ 

~ 
"i,,,,, 

i.___:____t -~ ~}/ 

p/ __ 1_ 4- -1 ~ 
I 

'if i ~ .L¥~ e__, ~ 
J 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\0VR.DOCX 
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LDC #: 'g,,/ i 4-t 'lb VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

) 0 , +=1-- I\--- ~ {)i't.~ ~ Le.A~ f II, 
I I / • I 

(tJ\~/~•-'l,, f\JJ4~ \ 
'- V .,,. 

,, p f<fc~~ 
C}-:tv:>-- {A ~ A-LI _Sl,f-) 

12.. ~~ ? f>"\'I\ ~ £v2.tl0oc 
) r-)~t ~ +\-,) 

--
~ ,s- L 

, 

'" v.l ~ L u ,. 
\ 

l ~ • 1P' . ?-'2-- , :i-,4 -3:,.- & lL ~t'I/ ~ _-~~~I 

I I . I. ' (fie-~ \+-,) - / 

7,,5;; c, t> e F . L . ~ . P. 'T . vC tz£ ~ ~L~ A 0-.o Cl -

I . I ' 
( ~)J O A -- ~ ~ } 

{.J .., 

~(o MA_~~ ~u-,- ~~ ~.-<.._ ~ .. A!L f:.1,. . 
J (~~ ~ 

'%12 ~ ' F?,-, 0 (,.(. 't;-) 
/ 

"J.-1 C, ,). ~ r" (~. L. rJ p f2E f\u:t-7(_ ~/l,9~, 
, I . ' Ck·~ ~~4..) 

V -
?q ~ Jl.-x.r~ .. n-. l'~IJV'--

tJr-c 'I\ ~ ,. /1 •. {J.i o~ .,- .... - ~ 

. - .. 
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LDC#: Bl if1fp1J., VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

~~~ ~ .12.~ ~-L fA4/i ~~I 
- I 

r~k~~\ 
'14 Mk~ ~ (Jj,·~u ~LuJ-(LQr1 

1 - ) (~J. l• eu o,A 
'%t_~ ~t"-- ~D , 

/ 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\0VR.DOCX 
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LDC#: ~f t/4-J!!, VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Page: _1_ of _1_ 
Reviewer: SC 

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

below using the following calculations: 

RRF = (Ax)(Cis)/(AisHCx) 
average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 
# Standard ID Date Compound 

1 ICAL 12/10/2021 PFOA (13C8-PFOA) 

30731 PFOS (13C8-PFOS) 

I 
2 

I I 
IPFOA (13C8-PFOA) 
PFOS (13C8-PFOS) 

I 
3 

I I 
IPFOA (13C8-PFOA) 
PFOS (13C8-PFOS) 

Ax= Area of Compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

Reported Recalculated 
RRF RRF 

(RRF 8.0/7.4) (RRF 8.0/7.4) 

0.7734 0.7734 
1.0461 1.0461 

I I 

I I 

Reported 

Average RRF 

0.8005 
1.0637 

I I 

I I 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 
Average RRF %RSD %RSD 

0.8005 4.8 4.8 
1.0637 3.0 3.0 

I I 

I I 

I 

I 



LDC #:0/ ~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Page: _j_of_1_ 
Reviewer: SC 

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

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

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date 

1 21DEC16-60 12/16/2021 

2 21DEC22-48 12/22/2021 

I 
3 

I I 
I 

4 

I I 
I 

5 

I I 

Compound (IS) 

PFOA (13C8-PFOA) 

PFOS (13C8-PFOS) 

PFOA (13C8-PFOA) 

PFOS (13C8-PFOS) 

IPFOA (13C8-PFOA) 

PFOS (13C8-PFOS) I 
I PFOA (13C8-PFOA) 

PFOS (13C8-PFOS) I I PFOA (13C8-PFOA) 

PFOS (13C8-PFOS) I 

Where: 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax= Area of compound 

Reported 

True Cone Cone 

2.000 2.100 

1.850 1.790 

2.000 2.090 

1.850 1.780 

I 
I 
I 

Recalculated 

Cone 

2.102 

1.791 

2.094 

1.778 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

5.1 5.1 

3.3 3.2 

4.7 4.7 

4.0 3.9 

I 
I 
I 

I 
I 
I 



LDC#~r~t;b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the 

compounds identified below using the following calculation: 

SSC= (Area spike) (Cone IS)/ (Area IS) (average RRF spike) 

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

SA = Spike added 

RPD = I MS - MSD I * 2/(MS + MSD) MS = Matrix spike recovery MSD = Matrix spike duplicate recovery 

MS/MSD ID: 35/36 

I Compound II 
SA 

II (n:) II (ng/L) 

SSC MS MSD 

(ng/L) Percent Recovery Percent Recovery 

MS I MSD II II MS I MSD Reported I Recalc. Reported I Recalc. 

PFOA 

PFOS 

24.1 

I 
24.4 

II 
0.00 

r 22.3 22.6 0.00 

18.1 

I 
17.7 75 

I 
75 73 

I 
73 

15.7 16.4 71 70 73 73 

Page:j_Qf__1 
Reviewer:~ 

MS/MSD 

RPD 

Reported I Recalc. 

2 

I 
2 

4 4 



LDC #:!3f ~,jp_tf(o Page: J_of_1_ VALIDATION FINDINGS WORKSHEET 
LCS Results Verification Reviewer: SC 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

The percent recoveries (%R) and relative percent differences (RPO) of the laboratory control sample and laboratory control duplicate were recalc1.,1lated for 

the compounds identified below using the following calculation: 

SSC = (Area spike) (Cone IS) / (Area IS) (average RRF spike) 

%Recovery = 100 * SSC/SA Where: 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS/LCSD ID: LCS 41 0-208135 

I Compound II 
SA 

(ng/L) 

LCS I LCSD 

PFOA 25.6 -
PFOS 23.7 

II 
II 
I 

SSC = Spiked concentration 
SA = Spike added 

SSC 

II (ng/L) 

LCS I LCSD II 
I 

25.3 -
22.5 

LCS = Laboratory control spike recovery 
LCSD = Laboratory control spike duplicate recovery 

LCS II LCSD II LCS/LCSD 

Percent Recovery II Percent Recovery II RPO 

Reported I Recalc. II Reported I Recalc. II Reported Recalc. 

99 I 99 

95 95 



LDC#: )~ffilC/~ VALIDATION FINDINGS WORKSHEET 
Sam_Qle Results Verification 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Page: _j_of_1_ 
Reviewer: SC 

Compound results for all Level IV samples reported with a positive detect were recalculated and verified using the following equation: 

Sample 

# 

1 

2 (1RE) 

Concentration = _.(Ax--'-)...;.0/_t:...) (:...D....;.f) ____ _ 

(Ais) (RRF) (Wt) (%S) 

Where: 

Ax = Area or height of the peak for the compound to be measured 

Ais = Area or height of the peak for the internal standard 

Cis = Concentration of the internal standard 

OF = Dilution factor 

Vt = Volume of extract in milliters (ml) 

RRF = Average relative response factor 

Wt = Weight of sample in grams (g) 

Vo = Volume of sample in milliliters (ml) 

Compound Ax Ais 

PFOA 331344 4971347 

PFOA 292096 3315544 

Cis OF 

(ng/ml) 

10.00 1 

10.00 1 

RRF 

0.8005 

0.8005 

V:\Validation WS Excel\Organics_recalc\PFAS\2022\53144D96_EA Keyport_ELLE IC121021 

Calculated Reported 

Vt Vo %S Concentration Concentration % Diff 

(ml) (ml) (ng/l) (ng/l) 

1 277.60 3.0 3.0 

1 278.80 3.9 3.9 
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 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

EA Engineering, Science, & Technology, Inc. March 9, 2022
2200 Sixth Ave., Suite 707
Seattle, WA 98121
ATTN: Ms. Sherri Wunderlich
swunderlich@eaest.com 

SUBJECT: Keyport LTM - Data Validation

Dear Ms. Wunderlich,

Enclosed is the final validation report for the fraction listed below. This SDG was received on January 19,
2022.  Attachment 1 is a summary of the samples that were reviewed for the analysis.

Fraction

LDC Project #53180_RV3: 

SDG #

410-66184-1 Perfluoroalkyl & Polyfluoroalkyl Substances

The data validation was performed under Stage 2B validation guidelines. The analysis was validated using the
following documents and variances, as applicable to the method:

! Final Tier I Sampling and Analysis Plan, Groundwater Sampling at Operable Unit 1, Area 1 Former
Landfill and Long-Term Monitoring at Operable Unit 2, Area 2 Van Meter Road Spill/Drum Storage
Site, Naval Base Kitsap Keyport, Keyport, Washington (October 2021)

! NAVFAC Northwest Standard Operating Procedure: Field Procedures Manual (Naval Facilities
Engineering Command Northwest, 2015)

! U.S. Department of Defense (DoD) General Validation Guidelines (November 2019)

! DoD Data Validation Guidelines Module 3:  Data Validation Procedure for Per- and Polyfluoroalkyl
Substances Analysis by Quality Systems Manual for Environmental Laboratories (QSM) Table B-15
(2020)

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

Sincerely,

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

mailto:Sherri.Wunderlich@sealaska.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include MS, MSD, and DUP's. V:\LOGIN\EA\Keyport\53180ST.wpd

52 pages-ADV Attachment 1

90/10  2B/4   EDD LDC# 53180 (EA Engineering - Seattle, WA / Keyport LTM) PO# 23092

 LDC SDG#
DATE
REC'D

(2)
DATE
DUE

PFAs
(537M/

QSM5.3)

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

A 410-66184-1 01/19/22 02/02/22 19 0

A 410-66184-1 01/19/22 02/02/22 3 0

 Total T/PG 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22



LDC Report# 53180A96_RV3 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Data Validation Report 

Keyport LTM 

March 8, 2022 

Parameters: 

Validation Level: 

Perfluoroalkyl & Polyfluoroalkyl Substances 

Stage 28 

Laboratory: Eurofins, Lancaster, PA 

Sample Delivery Group {SDG): 410-66184-1 

Laboratory Sample 
Sample Identification Identification Matrix 

GM-21-002 41 0-66184-1 Water 
GM-21-002RE 41 0-66184-1 RE Water 
GM-21-003 410-66184-2 Water 
GM-21-003RE 410-66184-2RE Water 
GM-21-009 41 0-66184-3 Water 
GM-21-010 41 0-66184-4 Water 
GM-21-010RE 410-66184-4RE Water 
GM-21-016 41 0-66184-5 Water 
GM-21-020 41 0-66184-6 Water 
GM-21-020RE 410-66184-6RE Water 
GM-21-021 410-66184-7 Water 
GM-21-021 RE 410-66184-?RE Water 
GM-21-022 41 0-66184-8 Water 
GM-21-022RE 410-66184-8RE Water 
GM-21-024 41 0-66184-9 Water 
GM-21-024RE 410-66184-9RE Water 
GM-21-025 410-66184-10 Water 
GM-21-025RE 410-66184-1 ORE Water 
GM-21-052 410-66184-11 Water 
GM-21-052RE 410-66184-11 RE Water 
GM-21-053 410-66184-12 Water 
GM-21-053RE 410-66184-12RE Water 
GM-21-009RE 410-66184-3RE Water 

1 
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Collection 
Date 

12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 
12/08/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Groundwater Sampling at 
Operable Unit 1, Area 1 Former Landfill and Long-Term Monitoring at Operable Unit 2, 
Area 2 Van Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, 
Washington (October 2021), the NAVFAC Northwest Standard Operating Procedure: 
Field Procedures Manual (Naval Facilities Engineering Command Northwest, 2015), the 
U.S. Department of Defense (DoD) General Validation Guidelines (November 2019), 
and the DoD Data Validation Guidelines Module 3: Data Validation Procedure for Per
and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for Environmental 
Laboratories (QSM) Table B-15 (2020). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) by Environmental Protection 
Agency (EPA) Method 537 Modified and LC/MS/MS and Isotope Dilution Compliant with 
Table 8-15 of DoD QSM 5.3 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

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

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

3 
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Codes 

H Holding times were exceeded. 
S Surrogate recovery was outside QC limits. 
C Calibration %RSD or %D were noncompliant. 
R Calibration RRF was <0.05. 
B Presumed contamination from preparation (method) blank. 
L Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits. 
Q MS/MSD recovery was poor or RPD high. 
I Internal standard performance was unsatisfactory. 
M Tuning (BFB or DFTPP) was noncompliant. 
T Presumed contamination from trip blank. 
+ False positive - reported compound was not present. Not applicable. 

False negative - compound was present but not reported. 
F Presumed contamination from FB, or ER. 
$ Reported result or other information was incorrect. 
? TIC identity or reported retention time has been changed. 
D The analysis with this flag should not be used because another more technically 

sound analysis is available. 
P Instrument performance for pesticides was poor. 
*# Unusual problems found with the data that have been described in Section 

2.2.3.3, "Data Validation Findings." The number following the asterisk (*) will 
indicate the subsection where a description of the problem can be found. 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. LC/MS Instrument Performance Check 

Instrument performance was checked and the requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

For each calibration standard, all analytes were within 70-130% of their true value. 

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

IV. Continuing Calibration and Instrument Sensitivity Check 

Continuing calibration was performed at required frequencies. 

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

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

All analyte concentrations were at the limit of quantitation (LOQ) for the ISC standard. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analvte Concentration Samples 

MB 410-205983/1-A 12/16/21 Perfluorooctanesulfonic acid 0.586 ng/L GM-21-002 
GM-21-003 
GM-21-009 
GM-21-010 
GM-21-016 
GM-21-020 
GM-21-021 
GM-21-022 
GM-21-024 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X) than the concentrations found in the associated laboratory blanks with the 
following exceptions: 

Reported Modified Final 
Samole Analvte Concentration Concentration 

GM-21-022 Perfluorooctanesulfonic acid 2.6 ng/L 2.6J ng/L 

VI. Field Blanks 

Sample FB-120821 (from SDG 410-66173-1) was identified as a field blank. No 
contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

Samples GM-21-002 and GM-21-003, GM-21-002RE and GM-21-003RE, GM-21-020 
and GM-21-021, GM-21-020RE and GM-21-021RE, GM-21-052 and GM-21-053, and 
GM-21-052RE and GM-21-053RE were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration {na/L) 

RPO Difference 
Analvte GM-21-002-12082021 GM-21-003-12082021 (Limits) {Limits) Flag 

Perfluorobutanesulfonic acid 1.1 1.1 - 0 (::;1,8) -

Perfluoroheptanoic acid 0.74 0.82 - 0.08 (::;1,8) -

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.52 0.46 - 0.06 (::;1.8) -

Perfluorooctanoic acid 3.4 3.7 8 (::;30) - -

Perfluorohexanoic acid 2.2 2.2 0 (::;30) - -

6 
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Concentration (ng/L) 

RPD Difference 
Analyte GM-21-002-12082021 GM-21-003-12082021 (Limits) (Limits) Flag 

Perfluorohexanesulfonic acid 0.67 0.67 - 0 (S1.8) -

Concentration (ng/L) 

RPD Difference 
Analyte GM-21-002-12082021 RE GM-21-003-12082021 RE (Limits) (Limits) Flag 

Perfluorobutanesulfonic acid 0.96 1.2 - 0.24 (S1 .8) -

Perfluoroheptanoic acid 0.99 0.81 - 0.18 (S1 .8) -

Perfluorooctanoic acid 3.5 3.7 6 (S30) - -

Perfluorohexanoic acid 2.3 2.3 0 (S30) - -

Perfluorohexanesulfonic acid 0.65 0.69 - 0.04 (S1 .8) -

Concentration (ng/L) 

RPD Difference 
Analyte GM-21-020-12082021 GM-21-021-12082021 (Limits) (Limits) Flag 

Perfluorobutanesu lfon ic acid 0.44 0.89U - 0.45 (S1 .8) -

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes 
were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Analvte Flag 

GM-21-002 13C2 PFTeDA 15 (50-150) Perfluorotetradecanoic acid X 

GM-21-002 13C2 PFTeDA 33 (50-150) Perfluorododecanoic acid UJ (all non-detects) 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-002RE 13C2 PFTeDA 19 (50-150) Perfluorotetradecanoic acid X 

GM-21-003 13C2 PFTeDA 16 (50-150) Perfluorotetradecanoic acid X 

GM-21-003 13C2 PFTeDA 40 (50-150) Perfluorododecanoic acid UJ (all non-detects) 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-003RE 13C2 PFTeDA 44 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flaa A orP 

GM-21-009 13C2 PFTeDA 5 (50-150) Perfluorotetradecanoic acid X p 

GM-21-009 13C2-PFDoDA 31 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 49 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-009RE 13C2 PFTeDA 26 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-010 13C2 PFTeDA 0.03 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.1 (50-150) Perfluorododecanoic acid 

13C9 PFNA 7 (50-150) Perfluorotridecanoic acid 

d5-NEtFOSAA 1 (50-150) Perfluorononanoic acid 

d3-NMeFOSAA 2 (50-150) NEtFOSAA 

13C7 PFUnA 0.4 (50-150) NMeFOSAA 

13C6 PFDA 2 (50-150) Perfluoroundecanoic acid 

13C8 PFOS 5 (50-150) Perfluorodecanoic acid 
Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-010 13C8 PFOA 26 (50-150) Perfluorooctanoic acid J (all detects) p 

GM-21-010RE 13C2 PFTeDA 20 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 
13C2-PFDoDA 49 (50-150) Perfluorododecanoic acid UJ (all non-detects) 

Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-016 13C2 PFTeDA 0.05 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.06 (50-150) Perfluorododecanoic acid 

13C9 PFNA 8 (50-150) Perfluorotridecanoic acid 

d5-NEtFOSAA 0.7 (50-150) Perfluorononanoic acid 

d3-NMeFOSAA 1 (50-150) NEtFOSAA 

13C7 PFUnA 0.2 (50-150) NMeFOSAA 

13C6 PFDA 1 (50-150) Perfluoroundecanoic acid 

13C8 PFOS 4 (50-150) Perfluorodecanoic acid 
Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-016 13C8 PFOA 33 (50-150) Perfluorooctanoic acid J (all detects) p 

GM-21-020 13C2 PFTeDA 0.05 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 1 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 19 (50-150) Perfluorotridecanoic acid 
13C7 PFUnA 6 (50-150) NEtFOSAA 

Perfluoroundecanoic acid 

GM-21-020 13C9 PFNA 48 (50-150) Perfluorononanoic acid UJ (all non-detects) p 
d3-NMeFOSAA 22 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 23 (50-150) Perfluorodecanoic acid UJ (all non-detects) 
13C8 PFOS 43 (50-150) Perfluorooctanesulfonic acid UJ (all non-detects) 

9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) 

GM-21-020RE 13C2 PFTeDA 16 (50-150) Perfluorotetradecanoic acid X p 
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Labeled Affected 
Sample Compound %R (Limits) Analyte Flaa A orP 

GM-21-021 13C2 PFTeDA 0.01 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.02 (50-150) Perfluorododecanoic acid 

13C9 PFNA 8 (50-150) Perfluorotridecanoic acid 

d5-NEtFOSAA 0.5 (50-150) Perfluorononanoic acid 

d3-NMeFOSAA 0.8 (50-150) NEtFOSAA 

13C7 PFUnA 0.06 (50-150) NMeFOSAA 

13C6 PFDA 0.5 (50-150) Perfluoroundecanoic acid 

13C8 PFOS 5 (50-150) Perfluorodecanoic acid 
Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-021 13C8 PFOA 42 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-021RE 13C2 PFTeDA 22 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-022 13C2 PFTeDA 3 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 11 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-022 d5-NEtFOSAA 41 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 41 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 21 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 
13C6 PFDA 41 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-022RE 13C2 PFTeDA 0.5 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 3 (50-150) Perfluorododecanoic acid 

d5-NEtFOSAA 10 (50-150) Perfluorotridecanoic acid 

d3-NMeFOSAA 10 (50-150) NEtFOSAA 

13C7 PFUnA 6 (50-150) NMeFOSAA 

13C6 PFDA 11 (50-150) Perfluoroundecanoic acid 

13C8 PFOS 15 (50-150) Perfluorodecanoic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-022RE 13C8 PFOS 15 (50-150) Perfluorooctanesulfonic acid X p 

GM-21-022RE 13C9 PFNA 21 (50-150) Perfluorononanoic acid UJ (all non-detects) p 

GM-21-022RE 13C8 PFOA 43 (50-150) Perfluorooctanoic acid J (all detects) p 

GM-21-024 13C3 PFHxS 14 (50-150) Perfluorohexanesulfonic acid X p 
13C2 PFTeDA 0.03 (50-150) Perfluorotetradecanoic acid 
13C2-PFDoDA 0.02 (50-150) Perfluorododecanoic acid 
13C9 PFNA 1 (50-150) Perfluorotridecanoic acid 
d5-NEtFOSAA 0.3 (50-150) Perfluorononanoic acid 
d3-NMeFOSAA 0.2 (50-150) NEtFOSAA 
13C7 PFUnA 0.05 (50-150) NMeFOSAA 
13C6 PFDA 0.2 (50-150) Perfluoroundecanoic acid 
13C8 PFOS 0.7 (50-150) Perfluorodecanoic acid 

Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-024 13C8 PFOA 7 (50-150) Perfluorooctanoic acid X p 
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Labeled Affected 
Sample Compound %R (Limits) Analvte Flag A orP 

GM-21-024 13C4 PFHpA 32 (50-150) Perfluoroheptanoic acid J (all detects) p 
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) UJ (all non-detects) 

GM-21-024RE 13C2 PFTeDA 12 (50-150) Perfluorotetradecanoic acid X p 

GM-21-024RE 13C2-PFDoDA 28 (50-150) Perfluorododecanoic acid UJ (all non-detects) p 
13C7 PFUnA 40 (50-150) Perfluorotridecanoic acid UJ (all non-detects) 

Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-025 13C2 PFTeDA 4 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 9 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 13 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-025 d5-NEtFOSAA 20 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 25 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 26 (50-150) Perfluorodecanoic acid UJ (all non-detects) 
13C8 PFOS 44 (50-150) Perfluorooctanesulfonic acid UJ (all non-detects) 

9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) 

GM-21-025RE 13C2 PFTeDA 24 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-052 13C2 PFTeDA 1 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 6 (50-150) Perfluorododecanoic acid 
13C7 PFUnA 15 (50-150) Perfluorotridecanoic acid 

Perfluoroundecanoic acid 

GM-21-052 d5-NEtFOSAA 38 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 39 (50-150) NMeFOSAA UJ (all non-detects) 
13C6 PFDA 38 (50-150) Perfluorodecanoic acid UJ (all non-detects) 

GM-21-052RE 13C2 PFTeDA 25 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) p 

GM-21-053 13C2 PFTeDA 0.06 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 0.3 (50-150) Perfluorododecanoic acid 
d5-NEtFOSAA 5 (50-150) Perfluorotridecanoic acid 
d3-NMeFOSAA 7 (50-150) NEtFOSAA 
13C7 PFUnA 2 (50-150) NMeFOSAA 
13C6 PFDA 11 (50-150) Perfluoroundecanoic acid 

Perfluorodecanoic acid 

GM-21-053 13C9 PFNA 32 (50-150) Perfluorononanoic acid UJ (all non-detects) p 
13C8 PFOS 26 (50-150) Perfluorooctanesulfonic acid UJ (all non-detects) 

9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects) 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid UJ (all non-detects) 

GM-21-053RE 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X p 
13C2-PFDoDA 19 (50-150) Perfluorododecanoic acid 

Perfluorotridecanoic acid 

GM-21-053RE d5-NEtFOSAA 34 (50-150) NEtFOSAA UJ (all non-detects) p 
d3-NMeFOSAA 40 (50-150) NMeFOSAA UJ (all non-detects) 
13C7 PFUnA 38 (50-150) Perfluoroundecanoic acid UJ (all non-detects) 
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XI. Target Analyte Quantitation 

The laboratory indicated that PFAs are currently being reported as the sum of the 
branched and linear isomers so both peaks were integrated. 

Raw data were not reviewed for Stage 2B validation. 

XII. Target Analyte Identification 

All target analyte identifications were within validation criteria with the following 
exceptions: 

I Samele I Finding 

GM-21-009RE Results flagged "I" by the laboratory due 
GM-21-01 ORE to ion ratio outside QC limits. 

XIII. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XIV. Overall Assessment of Data 

I Flag I A orP I 
J (all detects) p 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anallte I Reason I Flag I AorP I 

GM-21-002 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-002RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-003 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluorobutanesulfonic acid were more usable. 
Perfluorohexanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
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I Samele I Anal~te I Reason I Flag I A orP I 

GM-21-003RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-009 Perfluorooctanoic acid Results from re-analyses Not reportable -
Perfluorooctanesulfonic acid were more usable. 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
Perfluoroundecanoic acid 

GM-21-009RE All analytes except Results from original Not reportable -
Perfluorooctanoic acid analyses were more usable. 
Perfluorooctanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
Perfluoroundecanoic acid 

GM-21-010 All analytes Results from re-analyses Not reportable -
GM-21-020 were more usable. 
GM-21-021 
GM-21-024 
GM-21-025 
GM-21-052 
GM-21-053 

GM-21-022 Perfluorohexanoic acid Results from re-analyses Not reportable -
Perfluoroheptanoic acid were more usable. 
Perfluorooctanoic acid 

GM-21-022RE All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable. 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 

Due to labeled compound %R and ion ratio data were qualified as estimated in twenty
one samples. 

Due to labeled compound %R, data were recommended for exclusion in six samples. 

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

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG 
410-66184-1 

Samele I Anallte I Flag I A orP I Reason {Code) 

GM-21-002 Perfluorotetradecanoic acid X p Labeled compounds 
(%R) (I) 

GM-21-003 Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds 
Perfluorotridecanoic acid UJ (all non-detects) (%R) (I) 

GM-21-003RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-009 Perfluorododecanoic acid UJ (all non-detects) p Labeled compounds 
Perfluorotridecanoic acid UJ (all non-detects) (%R) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-009RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-010RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
Perfluorododecanoic acid UJ (all non-detects) (%R) (I) 
Perfluorotridecanoic acid UJ (all non-detects) 

GM-21-016 Perfluorotetradecanoic acid X p Labeled compounds 
Perfluorododecanoic acid (%R) (I) 
Perfluorotridecanoic acid 
Perfluorononanoic acid 
NEtFOSAA 
NMeFOSAA 
Perfluoroundecanoic acid 
Perfluorodecanoic acid 
Perfluorooctanesulfonic acid 
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

GM-21-016 Perfluorooctanoic acid J (all detects) p Labeled compounds 
(%R) (I) 

GM-21-020RE Perfluorotetradecanoic acid X p Labeled compounds 
(%R) (I) 

GM-21-021 RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-022 Perfluorotetradecanoic acid X p Labeled compounds 
Perfluorododecanoic acid (%R) (I) 
Perfluorotridecanoic acid 

GM-21-022 NEtFOSAA UJ (all non-detects) p Labeled compounds 
NMeFOSAA UJ (all non-detects) (%R) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 
Perfluorodecanoic acid UJ (all non-detects) 
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I Samele I Anal~te I Flag I A orP I Reason {Code) I 
GM-21-022RE Perfluorooctanesulfonic acid X p Labeled compounds 

(%R) (I) 

GM-21-024RE Perfluorotetradecanoic acid X p Labeled compounds 
(%R) (I) 

GM-21-024RE Perfluorododecanoic acid UJ {all non-detects) p Labeled compounds 
Perfluorotridecanoic acid UJ (all non-detects) (%R) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-025RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-052RE Perfluorotetradecanoic acid UJ (all non-detects) p Labeled compounds 
(%R) (I) 

GM-21-053RE Perfluorotetradecanoic acid X p Labeled compounds 
Perfluorododecanoic acid (%R) (I) 
Perfluorotridecanoic acid 

GM-21-053RE NEtFOSAA UJ (all non-detects) p Labeled compounds 
NMeFOSAA UJ (all non-detects) (%R) (I) 
Perfluoroundecanoic acid UJ (all non-detects) 

GM-21-009RE Results flagged "I" by the laboratory due to ion ratio J (all detects) p Target analyte 
GM-21-010RE outside QC limits. identification (ion ratio) 

(*XII) 

GM-21-002 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-002RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-003 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluorobutanesulfonic acid data (*XIV) 
Perfluorohexanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 

GM-21-003RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluorobutanesulfonic acid 
Perfluorohexanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
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I Samele I Anallte I Flag I A orP I Reason {Code) 

GM-21-009 Perfluorooctanoic acid Not reportable - Overall assessment of 
Perfluorooctanesulfonic acid data (*XIV) 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
Perfluoroundecanoic acid 

GM-21-009RE All analytes except Not reportable - Overall assessment of 
Perfluorooctanoic acid data (*XIV) 
Perfluorooctanesulfonic acid 
Perfluorotetradecanoic acid 
Perfluorotridecanoic acid 
Perfluorododecanoic acid 
Perfluoroundecanoic acid 

GM-21-010 All analytes Not reportable - Overall assessment of 
GM-21-020 data (*XIV) 
GM-21-021 
GM-21-024 
GM-21-025 
GM-21-052 
GM-21-053 

GM-21-022 Perfluorohexanoic acid Not reportable - Overall assessment of 
Perfluoroheptanoic acid data (*XIV) 
Perfluorooctanoic acid 

GM-21-022RE All analytes except Not reportable - Overall assessment of 
Perfluorohexanoic acid data (*XIV) 
Perfluoroheptanoic acid 
Perfluorooctanoic acid 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data Qualification 
Summary - SDG 410-66184-1 

No Sample Data Qualified in this SDG 

Keyport LTM 
Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification 
Summary - SDG 410-66184-1 

No Sample Data Qualified in this SDG 
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LDC#: _____ 5_31_8_0A_9_6 ___ VALIDATION COMPLETENESS WORKSHEET 
SDG #: 410-66184-1 Stage2~ 
Laboratory: Eurofins. Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 8-15) 

Date: 'l/4,/>-J
Page:_l_of 1-

Reviewer:~ 
2nd Reviewer:~ 

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

Yallda+ioo Acea Cororoeofs 

II. LC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin calibration/lSC 

V. Laborato Blanks 

V.I Field blanks 

VII. 

VIII. 

IX. Field du licates 

X. Labeled Com ounds 

XI. 

XII. 

XII 1. S stem erformance 

XIV. Overall assessment of data 

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

Not reviewed for Sta e 2B validation. 

Not reviewed for Sta e 2B validation. 

Not reviewed for Sta e 2B validation. 

)'ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 
** Indicates sample underwent s d taQe 4 vali ation 

Client ID Lab ID 

1 I GM-21-002 410-66184-1 

2?1 GM-21-002RE 410-66184-1RE 

3 ' GM-21-003 410-66184-2 

47 GM-21-003RE 410-66184-2RE 

5 ' GM-21-oogrr- 410-66184-J-

' 6 I /GM-21-010 410-66184-4 

7 ~ GM-21-010RE 410-66184-4RE 

8 1 GM-21-016 410-66184-5 

9 ' J ... GM-21-020 410-66184-6 

10; GM-21-020RE 410-66184-6RE 

11 ~ /GM-21-021 410-66184-7 

12? GM-21-021 RE 410-66184-7RE 

13 r GM-21-022..- / 410-66184-8"""" 

14~ GM-21-022RE...,,.- 410-66184-8RE_.... 

. t 
410-66184-9 15✓ GM-21-024 

L:\EA\Keyport\53180A96W. wpd 1 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 

Water 12/08/21 



LDC #: 53180A96 
SDG #: 410-66184-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15) 

Client ID Lab ID Matrix 

16]> GM-21-024RE 410-66184-9RE Water 

17~ ,.,GM-21-025 410-66184-10 Water 

18~ GM-21-025RE 410-66184-10RE Water 

192-..-GM-21-052 410-66184-11 Water 

20* GM-21-052RE 410-66184-11 RE Water 

21); ~M-21-053 410-66184-12 Water 

22~ GM-21-053RE 410-66184-12RE Water 

23~ ~)4 ~ J.-l -~ Rf? 
24 

,,,,_ 
Notes: 

r -;2-o~g!;, 
'],- ?o1br2-

1 70"1~01 
~ "}--() gr b z_ 
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Date:~Y
Page:_~")

Reviewer:~ 
2nd Reviewer:~ 

Date 

12/08/21 

12/08/21 

12/08/21 

12/08/21 

12/08/21 

12/08/21 

12/08/21 



TARGET COMPOUND WORKSHEET 

METHOD: PFAS 

A. Perfluorobutanoic acid W. 6:2 Fluorotelomer sulfonate 

B. Perfluoropentanoic acid X. 8:2 Fluorotelomer sulfonate 

C. Perfluorohexanoic acid Y. 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 

D. Perfluoroheptanoic acid Z. HFPO-DA (GenX) 

E. Perfluorooctanoic acid AA. 9CI-PF30NS (F-53B Major) 

F. Perfluorononanoic acid BB. 11CI-PF30UdS (F-53B Minor) 

G. Perfluorodecanoic acid CC. Hexafluoropropylene oxide dimer acid (HFPO-DA) 

H. Perfluoroundecanoic acid DD. 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid 

I. Perfluorododecanoic acid EE. 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 

J. Perfluorotridecanoic acid FF. 4:2 Fluorotelomersulfonic acid 

K. Perfluorotetradecanoic acid GG. 6:2 Fluorotelomersulfonic acid 

L. Perfluorobutanesulfonic acid HH. 8:2 Fluorotelomersulfonic acid 

M. Perfluoropentanesulfonic acid II. 1 H, 1 H,2H,2H-perfluorohexane sulfonic acid 

N. Perfluorohexanesulfonic acid JJ. 1 H, 1 H,2H,2H- Perfluorooctanesulfonic acid 

0. Perfluoroheptanesulfonic acid KK. 1 H, 1 H, 2H, 2H-perfluorodecane sulfonic acid 

P. Perfluorooctanesulfonic acid LL. NMeFOSA 

Q. Perfluorononanesulfonic acid MM. 3:3 Fluorotelomer carboxylate 

R. Perfluorodecanesulfonic acid NN. 5:3 Fluorotelomer carboxylate 

S. Perfluorooctanesulfonamide 00. 7:3 Fluorotelomer carboxylate 

T. NMeFOSAA PP. Perfluorooctadecanoic acid 

U. NEtFOSAA 

V. 4:2 Fluorotelomer sulfonate 

V:\VALIDATION WORKSHEETS\PFAS-537M\COMPNDL_PFAS.DOCX 



LDC#: -t,{@)::&$ . VALIDATION FINDINGS WORKSHEET 
Blanks 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DoD QSM 5.3 

Blank extraction 
Cone. units: 

\;>flG;,/>-f 

Blank extraction date: _______ _ 
- ----

Analyte Blank ID 

tx 17 
,.'12' ~.<,fr 

s ··-----

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\BLANK.DOCX 

'"°·L:,/f I~ 

Sample Identification 

Sample Identification 

I 

Page:_f at_!_ 
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LDC#: s:7{ ft;*~ VALIDATION FINDINGS WORKSHEET 
Field DuQlicates 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Concentration (ng/L) 

Analyte GM-21-002-12082021 GM-21-003-12082021 RPD:$30 

Perfluorobutanesulfonic acid 1.1 1.1 

Perfluoroheptanoic acid 0.74 0.82 

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.52 0.46 

Perfluorooctanoic acid 3.4 3.7 8 

Perfluorohexanoic acid 2.2 2.2 0 

Perfluorohexanesulfonic acid 0.67 0.67 

Concentration (ng/L) 

Analyte GM-21-002-12082021 RE GM-21-003-12082021 RE RP0:$30 

Perfluorobutanesulfonic acid 0.96 1.2 

Perfluoroheptanoic acid 0.99 0.81 

Perfluorooctanoic acid 3.5 3.7 6 

Perfluorohexanoic acid 2.3 2.3 0 

Perfluorohexanesulfonic acid 0.65 0.69 

Concentration (ng/L) 

Analyte GM-21-020-12082021 1 G M-21-021-12082021 RPD:$30 

Perfluorobutanesulfonic acid 0.44 1 0.89U 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Reviewer: SC 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0 1.8 

0.08 1.8 

0.06 1.8 

0 1.8 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0.24 1.8 

0.18 1.8 

0.04 1.8 

Difference Difference 

<SXLOQ Limit:<LOQ Qualification 

0.45 1.8 



LDC#: $7(~ VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries (%Rl_ were within QC limits with the exceptions identified below. 
Labeled 

# Sample ID Compound %R (50-150) 

GM-21-002 ( \JD 13C2 PFTeDA 15 
13C2-PFDoDA 33 

GM-21-002RE 13C2 PFTeDA 19 

GM-21-003 13C2 PFTeDA 16 

13C2-PFDoDA 40 

GM-21-003RE 13C2 PFTeDA 44 

GM-21-009 13C2 PFTeDA 5 

13C2-PFDoDA 31 

13C7 PFUnA 49 

GM-21-009RE 13C2 PFTeDA 26 

GM-21-010 13C2 PFTeDA 0.03 

13C2-PFDoDA 0.1 

13C9 PFNA 7 

dS-NEtFOSM 1 

d3-NMeFOSM 2 

13C7 PFUnA 0.4 

13C6 PFDA 2 

"'' 
13C8 PFOS 5 

{p ~ ') 13C8 PFOA 26 
/ 

-
GM-21-010RE ( J.lt,) 13C2 PFTeDA 20 

13C2-PFDoDA 49 

GM-21-016 13C2 PFTeDA 0.05 

13C2-PFDoDA 0.06 

13C9 PFNA 8 

dS-NEtFOSM 0.7 
\ J d3-NMeFOSM 1 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Qualifications 

X/P (K) 

J/UJ/P (l,J) 

X/P (K) 

X/P (K) 

J/UJ/P (l,J) 

J/UJ/P (K) 

X/P (K) 

J/UJ/P (l,J) 

J/UJ/P (H) 

J/UJ/P (K) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) 

J/UJ/P (E) 

J/UJ/P (K) 

J/UJ/P (1,J) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (U} 

X/P (T) 



LDC #: 9 l&'U&4, VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC limits _with the exceptions identified below. 

Labeled 

# Sample ID ,. Compound %R (50-150) 

GM-21-016 (cont'd) lN\>\ 13C7 PFUnA 0.2 
, 

13C6 PFDA 1 

,v ~ 13C8 PFOS 4 

{~) 13C8 PFOA 33 
/ 

GM-21-020 {tJ1)) 13C2 PFTeDA 0.05 

13C2-PFDoDA 1 

13C9 PFNA 48 

d5-NEtFOSAA 19 

d3-NMeFOSAA 22 

13C7 PFUnA 6 

13C6 PFDA 23 

13C8 PFOS 43 

GM-21-020RE 13C2 PFTeDA 16 

GM-21-021 13C2 PFTeDA 0.01 

13C2-PFDoDA 0.02 

13C9 PFNA 8 

d5-NEtFOSAA 0.5 

d3-NMeFOSAA 0.8 

13C7 PFUnA 0.06 

13C6 PFDA 0.5 

13C8 PFOS 5 

13C8 PFOA 42 

GM-21-021 RE 13C2 PFTeDA 22 

GM-21-022 13C2 PFTeDA 3 

13C2-PFDoDA 11 

d5-NEtFOSAA 41 

d3-NMeFOSAA 41 

I 13C7 PFUnA 21 
w 13C6 PFDA 41 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Qualifications 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) 

J/UJ/P (E) 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (U) 

J/UJ/P {T) 

X/P (H) 

J/UJ/P (G) 

J/UJ/P (P,DD,EE} 

X/P (K) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P(G) 

X/P (P,00,EE) 

J/UJ/P (E) 

J/UJ/P (K) 

X/P (K) 

X/P (l,J} 

J/UJ/P (U} 

J/UJ/P (T) 

J/UJ/P (H} 

J/UJ/P (G} 



LDC #: ~~'f_lr VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3 

Percent recoveries (%R) were within QC limits -~ith the exceptions identified below. 
Labeled 

# Sample ID Compound ¾R (50-150) 

GM-21-022RE ( IJb') 13C2 PFTeDA 0.5 

13C2-PFDoDA 3 

13C9 PFNA 21 

d5-NEtFOSAA 10 

d3-NMeFOSAA 10 

13C7 PFUnA 6 

'll 13C6 PFDA 11 

<...f-~~ 13C8 PFOS 15 

(,LJ;J-) 13C8 PFOA 43 - I 

GM-21-024 (UJ~ 13C3 PFHxS 14 

- lb-~) 13C4 PFHpA 32 
, 

(1J11, 13C2 PFTeDA 0.03 
/ 

13C2-PFDoDA 0.02 

13C9 PFNA 1 

d5-NEtFOSAA 0.3 

d3-NMeFOSAA 0.2 

13C7 PFUnA 0.05 

13C6 PFDA 0.2 

~1 13C8 PFOS 0.7 

( h-P--) 13C8 PFOA 7 

GM-21-024RE { rJP > 13C2 PFTeDA 12 

13C2-PFDoDA 28 

13C7 PFUnA 40 

GM-21-025 13C2 PFTeDA 4 

13C2-PFDoDA 9 

dS-NEtFOSAA 20 

d3-NMeFOSAA 25 

13C7 PFUnA 13 

13C6 PFDA 26 

,1 13C8 PFOS 44 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Qualifications 

X/P (K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) 

J/UJ/P (E) 

X/P (N) 

J/UJ/P (D, DONA) 

X/P (K) 

X/P (l,J) 

X/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

X/P (P,DD,EE) 

X/P (E) 

X/P (K) 

J/UJ/P (l,J) 

J/UJ/P (H) 

X/P (K} 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

J/UJ/P (P,O0,EE) 



LDC #: 2!(<@A!lro VALIDATION FINDINGS WORKSHEET 
Labeled ComQounds 

Method: LC/MS/MS and Isotope Dilution Compliant with Table 8-15 of DOD QSM 5.3 

Percent recoveries (%R) were Ylithin QC limits with the exceptions identified below. 

Labeled 

# Sample ID Compound %R (50-150) 

GM-21-025RE l~ ) 13C2 PFTeDA 24 
t/ 

GM-21-052 13C2 PFTeDA 1 

13C2-PFDoDA 6 

d5-NEtFOSAA 38 

d3-NMeFOSAA 39 

13C7 PFUnA 15 

13C6 PFDA 38 

GM-21-052RE 13C2 PFTeDA 25 

GM-21-053 13C2 PFTeDA 0.06 

13C2-PFDoDA 0.3 

13C9 PFNA 32 

d5-NEtFOSAA 5 

d3-NMeFOSAA 7 

13C7 PFUnA 2 

13C6 PFDA 11 

13C8 PFOS 26 

GM-21-053RE 13C2 PFTeDA 2 

13C2-PFDoDA 19 

d5-NEtFOSM 34 

d3-NMeFOSM 40 
~ I 13C7 PFUnA 38 

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD 
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Qualifications 

J/UJ/P (K) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

X/P (H) 

J/UJ/P (G) 

-l/uJ/.t> I k.. '\ 
I " - / 

X/P(K) 

X/P (l,J) 

J/UJ/P (F) 

X/P (U) 

X/P (T) 

X/P (H) 

X/P (G) 

J/UJ/P (P,DD,EE) 

X/P (K) 

X/P (l,J) 

J/UJ/P (U) 

J/UJ/P (T) 

J/UJ/P (H) 



LDC#: ~~ roi-~ VALIDATION FINDINGS WORKSHEET 
Target Analyte Identification 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.1 

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

Page:___l_ot_f _ 

Reviewer: ~ 

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

# Date Sample ID Analyte Ion ratio (Limits) Qualifications 

~~.-, Results flaqqed "I" by the laboratorv due to Jdets/P 

ion ratio outside QC limits. 

V:\VALIDATION WORKSHEETS\PFAS-537M\TABLE B15\TCI_I.DOCX 



LDC#: ~~ Bf> ~k VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3 

# Date Sample ID Analyte Finding 

Page:_J_of_J_ 

Reviewer: ~ 

Qualifications , c . .t> EI ( T 12.u-xtt..A.c1x..~~ ~.._ ~e 
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