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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 | 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 msil.

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 | and Il.
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.

EA-LTM/OM-6006-23-0072
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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

EA-LTM/OM-6006-23-0072
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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 Rl (DON 1993a) and the supplemental data assessment, two
classes of contaminants were identified as chemicals of concern (COCs): chlorinated
volatile organic compounds (VOCSs) 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:

e Collect water level measurements

e Collect field parameter measurements, including salinity

e Sample groundwater at 54 groundwater monitoring wells and 5 piezometers
associated with OU 1 (Figure 1-3)

e Manage investigation derived waste

e Perform laboratory analysis and validation of PFAS results in groundwater

e Report resulting data

EA-LTM/OM-6006-23-0072
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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 | 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 (ug/L) for
PFOS and PFOA individually in water and 0.60 pg/L for PFBS in water, as shown in
Table 1-1 in the “SAP Screening Level” column. As indicated in the Tier | 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 | 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.

EA-LTM/OM-6006-23-0072
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Table 1-1. Screening Levels for Groundwater

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

Hexafluoropropylene oxide dimer acid (HFPO-DA) NS 0.0060Y
N-ethyl perfluorooctanesulfonamidoacetic acid NS NS
(NEtFOSAA)
N-methyl perfluorooctanesulfonamidoacetic acid NS NS
(NMeFOSAA)
Perfluorobutanesulfonic acid (PFBS) 0.60Y 0.60Y
Perfluorodecanoic acid (PFDA) NS NS
Perfluorododecanoic acid (PFDoA) NS NS
Perfluoroheptanoic acid (PFHpA) NS NS
Perfluorohexanesulfonic acid (PFHxS) NS 0.039Y
Perfluorohexanoic acid (PFHxA) NS NS
Perfluorononanoic acid (PFNA) NS 0.0060Y
Perfluorooctanesulfonic acid (PFOS) 0.040% 0.0040Y
Perfluorooctanoic acid (PFOA) 0.040% 0.0060Y
Perfluorotetradecanoic acid (PFTA) NS NS
Perfluorotridecanoic acid (PFTrDA) NS NS
Perfluoroundecanoic acid (PFUNnA) 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:

Y 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).

Mg/L = microgram(s) per liter

NS = not specified

RSL = Regional Screening Level

SAP = Sampling and Analysis Plan

EA-LTM/OM-6006-23-0072
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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 | 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 | 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 | 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).

EA-LTM/OM-6006-23-0072
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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 | 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 O 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,
MW?1-56 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.

EA-LTM/OM-6006-23-0072
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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
Northing Easting TOC.: . D?gth Groundv_vater
Well ID (1) () Elevation Date Time Water Elevation

(ft msl) (ft) (ft msl)
1IMW-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 12:23 471 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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Northing Easting TOC.: . D?gth Groundv_vater
Well ID (1) (ft) Elevation Date Time Water Elevation
(ft msl) (ft) (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 | 1199065.84 134 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,
CHO 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 | 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 | SAP for
PFOS and PFOA (at 0.040 ug/L for each) were exceeded in the sample from well MW1-
06, which had estimated concentrations at 0.16 pg/L and 0.12 ug/L, respectively. There
were no other exceedances for PFOA or PFOS. There were no exceedances in
groundwater of the screening level from the Tier | SAP for PFBS.

Analytical results that exceed the screening levels presented in the Tier | 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:

e PFOS for the samples from wells 1IMW-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.

e PFOA for the samples from wells 1IMW-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.

e Hexafluoropropylene oxide dimer acid for the sample from well MW1-58 CH1

e Perfluorohexanesulfonic acid for the sample from well MW1-06.

EA-LTM/OM-6006-23-0072
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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 | 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 | 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 | 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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Table 3-2. Groundwater Field Parameters, December 2021

Temperat pH ORP Spec. Turbidity DO Salinity
Well ID ure (S.U) (mv) Cond. (NTU) (mg/L) (opt)
(°C) ] (ms/cm)

1IMW-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, CHO 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

Temperat pH ORP Spec. Turbidity DO Salinity
Well ID ure (S.U) (mv) Cond. (NTU) (mg/L) (opt)
(°C) ’ (ms/cm)

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 0.78 411 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

Analyte| HFPO-DA | NEtFOSAA | NMeFOSAA PFBS PFDA PFDoA PFHpA PFHxS PFHxA PFNA PFOS PFOA PFTA PFTrDA PFUNA 11CI-PF30UdS | 9CI-PF3ONS DONA
Screening Level NS NS NS 0.60 " NS NS NS NS NS NS 0.040 2 0.040 2 NS NS NS NS NS NS
2022 Screening Level 3|  0.0060* NS NS 0.60* NS NS NS 0.039* NS 0.0060 * 0.0040* 0.0060 * NS NS NS NS NS NS
Unit pg/L ug/L ug/L ug/L ug/L ug/L pg/L ug/L pg/L ug/L pg/L ug/L ug/L ug/L ug/L ug/L ug/L pg/L

Well Sample ID Sample Date Result [Q] Result |Q] Result |Q[ Result |Q] Result |Q| Result |Q] Result [Q] Result [Q] Result |Q| Result |Q| Result | Q] Result [Q] Result |Q] Result |OQ| Result |OQ Result Q| Result [Q] Result |O
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
MW?1-58, 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
MW?1-58, CHO 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




Notes:

B 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/cs|_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.

Hg/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

9CI-PF30NS = 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid

11CI-PF30UdS = 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid



Final 2021 Groundwater Monitoring Report

Operable Unit 1 Naval Base Kitsap Keyport

Keyport, Washington

Contract No. N44255-20-D-6006, Task Order N44255-21-F-4076 Section 4, Conclusions and Recommendations

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 ug/L) are PFOS and
PFOA at estimated concentrations of 0.16 pg/L and 0.12 ug/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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EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
ﬁz?l‘ili)a;t: MNEF255=20-1) ~éeoe OT%S;; 702) Fw%nsgill;?ilon: / Z@/M vt Nillfe: OU l
Well Data
Well ID: M/~ [ Well Head Locked: Y: __ N:_\_/ Depth to Water(ft btoc):_S. $&0
JTotal Well Depth (ft btoc):__/ 2,»%3 Inner Casing Straight and Clear: Y: _‘_/ N:___ Depthto Product (ft btoc):__——~
Length of Water Column in Well (ft): } ) ‘ 6{3 Exterior Seal Good: _Y:_\/ N__ Product Thickness (ft); __—
Diameter of Well Casing (in): Z Pooled water in Héad: Y. N:__\__/ Purge Rate (liters/min): O. 15—
Well Casing Volume (liters/ft): O 6 Well Volumé (liters): "—7 .16 Volume Purged (liters): 5.4

Purge MethodPeristalig/Submetsible/Bailer/Other: Date Well Purged:_/ 2/ 7/2¢
&-«:‘"

Water Sample Data

o ' ) . .
Sample ID:; é/l/l Z(-0o| Type: . E/#30) Date: I'2/7/2( Time: © Y¢S5 4 Containers: 2
QC Sample ID: - Type: Date: T  Time: — _#Containers; _~—-
Sampling Personnel: / (‘ H oLr

Remarks (color, odor, etc.): Coforless i cloAess

0.2 10%
Stabilization Requirements i or 0.1
ogpz | — [50G]
105" | Pepin| peeyt) :
5913 [ 7. g |1ee |620 | 324 | 0241 |z o038 | @z A
U7 [ 1.4 (pl0 126 g9 |7 |&.2¢2 )80k lo.22 lo. 12
o471 | 2sd 6607 l12.5 1618 |76 1 |loe24] [17.01] l©-27 [©oiz
0925 | 3.0 .08 [{2.7 (6,16 [2:7 |0242 |16vei |0:22 |, )2,
oqzq | 3.6 |p.os 128 6015 |-0.] |@.297 [I2.10 |oi4 |o. 12
o955 | 40T |fo05 1294 6o l6 |~-2.4 |@-244 |9.96 |[Ool7 [®.0%
- od37]| 4% [g.os52.g |6y [-3.2 |(©e2¢3 |97 [©.16 0.5
N4 (] sS4 o5 128 |le.rs [-32 [po2¢45 |7.47 [016 |o.12 |
Sleclpadized | . ‘ —
: e e
| ) 1L./77<l

Volume (liters) =

2c

[Casing/tubing volume (liters/ft)] x [Length of water column (ft)]

Well casing diameter (in) — Well casing volume (liters/ft)

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

2”06 425 6°—5.5

1/4” — 0,010 3/8” — 0.022 1/2” — 0.039

B;Ite: 12/772(
Date: _ | 7(7/\

Recorded by:; 1Z ' H@ﬂ/}@// ~

Reviewed by: W Qlwaed

" Page } of l Meter Model: T I o

Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121

Measurement Form

Contract Task Naval : Site
Number; A/94 25520 D€ Order;_Toz! Féor Installation; | Ley pori— Name: ___ D U {

Well Data :
Well ID: I M- 4" Well Head Locked: Y: L/N: _ Depth to Water (ft btoc)A: é ./ f
Total Well Depth (ft btoc): Z7.60 Tnner Casing Straight and Clear: Y: LJ N:__ Depth to_Prodlict (ft btoc): _~
Length of Water Column in Well (ft): “2/ ’ 4’4’ Exterior Seal Good: Y:_\VY Ni___ Product Thickness (ft):
Diameter of Well Casing (in): 2 Pooled water in Head: Y;___ Ni__t~ Purge Rate (liters/min): ./ 6
Well Casing Volume (liters/ft);_ ¢.6 Well Volume (liters); 12. 8¢ Volume Purged (liters): _dr;
Purge Method: @/Submersible/Bailer/Other: Date Well Purged: / 2// 8/zi

Water Sample Data
Sample ID: (oMm-2l o Type: CAV  pate_l'2/¥%) Time:_ ) 333 # Containers: 3

G-ET-703 C y

QC Sample ID: e Type: % we Date:_ ! 27872 Time: 1 39-¢) _# Containers: E
Sampling Personnel: /Z . / ﬂ/d'{ﬂ/ﬂ(’_"///\

Remarks (color, odor, etc.): Cevlorless , (%meznes S

Stabilization Requirements
/157> — é.14 it F (Préspum “‘E)‘-;f‘» w0

J157 | Bepld pnime. (3 15O ml Y )m |

130571 1,2 |é6.€8 (3.0 [7.069|16:2 |0.992 |5.75 |0:36
1309 | 1.8 6.6¢ |[3.0 | 7.0 |~0.¢ 0997 | 549 |©0.22
13132, 4 16.¢5 13,0 | 7.02|~25.4 |0 996 | 5, g¢ (&6
1317 (3.0 6.6% |13.0 |7.02|-31.9 |0,99¢ 4. 46 [©.1a
22| 3.6 l6.720 [/3-0 [7.03 |-36.0 |©.992 |4.7) |o.t2
1225 | 4.2 |6.73 |13.0 |72.03 |—40.) @] | 4.03 0.l
1329 | €. 8 |6-75 13,0 |7.03 |- 1.9 |0 9¢q | .33 |0.0a
g"}% el zaz o

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 47 —25 6”— 5.5 1/4” — 0.010 3/8” — 0,022 1/2” —0.039

; . o
Recorded by: 7 ( 1’!0,/9_/7@"’ Date: ! Z’/ g/zl Page l of [ Meter Model: } SL Pr,
Reviewed by: \‘)s¢ ’D&N\W Date: n/,{\ / ’L\ Filename: Well Inspection, Purging, and Field MeasuremeB%Férm.docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract _ Task . Naval Site
Number: /44255 =20 p 6ot Order; TO 2/ F026 Installation;_/ ey ped— - Name; __ &9¢2 |

: Well Data
Well ID: m W/ -2 Well Head Locked: Y: _l/ N Depth to Water (ft btoc): 6‘775—
Total Well Depth (ft btoc):_2 1.0 hmer Casing Straight and Clear; Y _V N:_ Depth to Product (ft btoc): -
Length of Water Column in Well (ft): / 4‘ . @9¢ Exterior Seal Good: Y:_V/ N__ Product Thickness (ft): "~
Diameter of Well Casing (in): 4 Pooled water in Head: Y:__ N:__v/ Purge Rate (liters/min); & - Z
Well Casing Volume (liters/ft): _’Zﬁir Well Volume (liters); 3 5 3 Volume Purged (liters): 5-_6
Purge Method: Qéffs altié¢/Submersible/Bailer/Other: : Date Well Purged: re 8 /

‘ ) Water Sample Data
Sample ID: (7/Vl -2l - Type: EA Date:_/ 2/ &/ 2| __Time: 1028 # Containers: B

QC Sample ID:; — Type:_ ™™ Date: — Time; ™ #Containers:
Sampling Personnel; ) (’ / ~/’¢Dp P e
Remarks (color, odor, etc.): _C& / o 1¢S5 / 695’&9/7 ess

+0.2 T ©10% | @&10%
i or 0.1

Stabilization Requirements| (+ 10%)
0956 - &.95 &

Eakidd ok

0958 | Beglnl purle. @0 Zo@AL [ ddr,— A
Vo2 | &8 |95 |16 |6-272]1~7.3 |©.¢72 |19.98 |53 | ®. 352 ¢
10a¢ l.e |e-15 (.6 |6.%0 | -2.] O.67% |jg,9¢ | (.39 | G.33

(ot | ¢4 |6495 |.é 6.0 | |.7 |0.671 [{9.90 | 0.3¢ |o.33

ore | 3.2 6498 |I1.5 é6.78 |[£.¢ 0. 67z 15590 |0.35 0. 35—

1014 | ¢.0 648 /)% 678 \10.8 |0.¢71 |]14.-90 .39 |0 .33

joee | 4. 6.9% |il.5 |£.7% |1z2.4 |e.€7] [1¢.50 @39 0.3

(026 A % .98 )is 6.7¢ [)¢. ] |ow.e7/ ) 4-26 |6.53 | 0 33
St | zed — - v R -

L \'/i e =y
_‘b{iv,ﬂ__d——«w"‘“” ) 7/ & /=

x

Volune (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volurne (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 4”—25 6” — 5.5 1/4” — 0.010 3/8” — 0,022 1/2” — 0.039
deaby 1 Hepper™  pue 12/8/2 Lol sz
Recorded by: / /4!)5 Date: Page of Meter Model: 7 05'5
Reviewed by: ﬂ . Dnwes Date: h—%%@% e ‘ Filenaine: Well Inspection, Purging, and Field Measurement Form,docx

Ve B2



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

‘glziﬁ)aecrt]\M"\ 155 1o~ O ety Orrclisel; Ue UGt Insta?lzztlllon ‘<@\LI pey Jt’ Niglee: O\ \
‘ Well Data

Well ID: M\M \ - g ] ‘ Well Head Locked: Y: ___ N: L/ Depth to Water (ft btoc): “Lq \
Total Well Depth (ft btoc): \ I3 Inner Casing Straight and Clear; Y: "_"/N: _ Depth to Product (ft btoc): M A”
Length of Water Column in Well (ft):_9 ! < Exterior Seal Good: Y:__ N; _*_/ Product Thickness (ft):___WN¥) N\/“\
Diameter of Well Casing (in): _IAF ! Pooled water in Head: Y:» N:;_ Purge Rate (liters/min): V. &£ =~ O 2

Well Casing Volume (liters/ft): ZS/ * Well Volume (liters):; R0.3 Volume Purged (liters): [( ( )
Purge Method: Wic/Submersible/Bailer/Other: Lo F(WJ Date Well Purged: V2. 2|

Water Sample Data ) ) '
Type;‘i\N Date;_{2-7) - 2\ Time: \ L{ Lhy # Containers: 3

Time: " __#Containers: _°

Sample ID; GM-2\¢os

G

QC Sample ID: Type:_ "~  Date:
Sampling Personnel \(é‘*‘\"\ \I i, B H‘l’u\/\(’\

Remarks (color, odor, etc.): (‘(@UU/

@02 | | | @10% | @10%
Stabilization Requirements| (+ 10% units) | (£10)

wes | 0.2 [oal

430 | Lo [3.0v _.
yzg | 2.0 2db v 15499 (3048 [(LMz2 (490 g4 Ocm
abo | 2.0 [Bik WA [6.90 [25¢ [0ih2 458 [5.29 [0.07]
A4S T A0 34V [T 21689 44,8 [0 0 | §.< |51 _[0.0]
EECTEANIVY &-— <y P\
LUV IO vy
\
‘\N‘
\\..
e (O,
e[ A

ftd

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]

Well casing diameter (in ——*‘We | casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 6”— 5.5 1/4” — 0.010 '3/8” — 0.022 1/2” — 0.039
Recorded by 8 Kﬁ\'\ C’(I\C( Date:” i‘Z r’ yA Page I of \ Meter Model:wl'b

Reviewed by: LMCVW\“‘( Date; - ‘W// Wy/,Z/\ Filename: Well Inspection, Purging, and Field Measurement Forni.d&\:x )



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task puuzs62iFupr( Naval Site

Number: #40145 WP (wo b Order: Tnstallation;_ XY §or L Name: O\
Well Data

Well ID;_ My |- YA Well Head Locked: Y: __\_/ N Depth to Water (ft btoc): ”"vb&é :‘
Total Well Depth (ft btoc): Ss.‘.ﬁ)?? Inner Casing Straight and Clear: Y: _\/ N:__ Depth to Product (ft btoc): VA
Length of Water Column in Well (ft): {, -y:ﬂ» Exterior Seal Good: Y:_\/N:__ Product Thickness (ft): __ A/A
Diameter of Well Casing (in): li Pooled water in Head: Y;___ N:__L_/ Purge Rate (liters/min);__ ¢+ T
Well Casing Volume (liters/ft): Zw b Well Volume (liters): ’L\ . % Volume Purged (liters): 3. &
Purge Method@e/rgt:l?i Submersible/Bailet/Other: Date Well Purged:___\2/6/ T |

: Water Sample Data -
Sample ID:_(O -1 \-00© L Type:_C nV Date:;_\1/b 72\ Time:_ 25 # Containers: Z \S
QC Sample ID;____ e Type____ Date: B Time:___~—  #Containers:_——

Sampling Personnel; B. Bayqes

Remarks (color, odor, etc.): ¢\ e L Ao odol”

iISalini
*10% | &:10%

& L e
SEES AN GRER P ] v

0.2
Stabilization Requirements| (+ 10%)| units

0.1) (x10%)]
L 16030 iping) SR
VL3 | Bein bunde .

\Lo% Vo Tos [wg [249 [\l 2 [pzsd | 749 [ 2% o2
LMW 1o | 6Dl VWg (458 |jure |ets¢ |51 | 2:83 6.2

ALY %0 | b o | @40 | ju70 Jols |5 ,ug | 189 | o1z

(256 | colle ™y | Spgy

\

Volume (liters) = {Casing/tubing volume (ﬁters/ft)] x [Léngth of watef column (ft)]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
2°—0.6 (B —25 6" — 55 1/4” — 0,010 3/8” — 0.022 1/2” — 0,039

Recorded by % - \'\\(AV\(’JQ Date: 11/ b2\ Page | of l Meter Model: Y5/| Pro psg

: S - > 450«
Reviewed by:_\\ . MV\V\ S Date: _(L| A l,l/ Filename: Well Inspection, Purging, and Field Mensu;g-nentFérmfd}ocx




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Secattle, WA 98121 Measufement Form
Contract Task Naval Site
Number; WU 06006 Order; WEMIN  [ngiallation: Kf’\ti’ oY Name: __ (U \
Well Data
WellID: N\V\‘ \—' ('; Well Head Locked: Y: v N Depth to Water (ft btoc): SQQ

Total Well Depth (ft btoc): | Lk 25 Inner Casing Straight and Clear: Y: ‘/ Depth to Product (ft btoc):_ NA-
Length of Water Column in Well (ft):_{ @‘( 1 Exterior Seal Good: Y N:»>~ / Product Thickness f:_N»H - .
Diameter of Well Casing (in);_ {1~ A\ / Pooled water in Head: Y:__ N:»" Purge Rate (liters/min): O é.

Well Casing Volume (liters/ft):z- Well Volume (litel'S)Z,\S AV
Purge Methoéﬁg;@'c/&lbmersible/Bailer/Other: o W,u., ol \OI&XC/

Volume Purged (liters): 5’ ( )

Date Well Purged: \Z-( 2 {

Water Sample Data
Type ENV. Date: \2-6-2
Type:_ —— Date:
Sampling Personnel: < KV \“\ Lemc H
Remarks (color, odor, etc.): T\/V‘@ \d 4 \WA'H (,blc’\/ ( r\mp’\'\ro ‘c? U m/t)

3

e am—

Time: ‘L\ gg_ #.Containers_ :

Time;

Sample ID:_GT\V\-24 - (3¢ "

QC Sample ID;

e

— # Containers:

Sblade

Stabilization Requirements
zs o2 [840
30 | 1.6 [g50 [\\, 2§ . . 5% |/ :
35 | 2.0 18,50 [W. 9 [, 40 LS 0,231 (2,10 (34 0.5
o | 2.0 0 [\R [642 51.8 [, 22l [24.29 [34C [0S
Hus” | 40 |80 [Hn Lo FES.0 [(,292- [20.6a 3.4 |0 1S
Wse s 18850 (M6 1630 F66.T [Gan (3634 (2,80 [0
AN _l-n—-é—-——-—m& \me\{\‘(? (e \rr*‘(“"'( ’

O~

"n.._____-_
-N._,____n\_
\.\\
' \ [y
Volume (liters) = [Casmg/tubmg volume (liters/ft)] x [Length of water colunn (ft)]
Well casing diameter (in)=s" W2l casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
2”7 — 0.6 &:” — 2.5 6°—35.5 1/4” — 0,010 3/8” — 0.022 1/2” — 0.039

Pﬂgﬁ__\__Of\_ Meter Model: 1R0DES 00310~

Filename: Well Inspection, Purging, and Field Measurement Form.docx

Recorded by: 8« KC/\‘“

Reviewed by:_\. Ot §

(N\CU Date: ?ZU 2
Date:_1L{{/ 7/\\




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6" Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Naval Site

Number: /44255 20-()-606 Order Tzl 74U, F407 Tnstallation: /0w I €Yot Name: /Z(f)’l”“’*‘/' v |

Well Data
Well ID: /m Wi - é Well Head Locked: Y:___ N: ___‘/ Depth to Water (ft btoc): g A 7
Total Well Depth (ft btoc): /€.o2 Inner Casing Straight and Clear; Y: _‘_/ N _ Depthto Product(ft btoc):
Length of Water Column in Well (ft): 7 83 Exterior Seal Good: Y:Z No___ Product Thickness (ft); _——
Diameter of Well Casing (in): g— Pooled water in Head: Y:;__ N>~ Pufge Rate (liters/min): O
Well Casing Volume (liters/ft):ii Well Volume (liters): [ 9. 59 Volurhriefl‘)m'ged (liters): 5.6
Purge Method:@submersible/Bailer/Other: Date Well Purged: / 2/5/ z/
Water Sample Data

Sample ID: &M 2/- 0o Type: [/L/ L Date: |2/4¢1 Time:_/ o5~ #Cohtainefs: 3

QC Sample ID; Type: " Date: Time;_ ———— # Containers; "
Sampling Personnel; / ( . 'LJOF:/?é’/""‘

Remarks (color, odor, etc.): Color(ess 2 odwrle <<

10% |
°r<,1°

0954
[Owd

j0oq

113

o7 | 2. €:53 |13 [6-4] |50.5 |6.765 |l 4e32 .23 |@e3g |redve w40t

| K

1021 | 3oty | 853 [13.4 [6.90 [47.] 0.7 || 7. z0 |20 [O 38 |Aowr 3.0
025 | 3.4 |F. X

gl
/&Za{ BD Q %'r g/ 13;3 6’d ‘3‘7 440 6 0 076'2, ?¢o J7l7 O“ "7 @0 3? .
633 |4, 2 .59 13.4 |E.36 |43.6 |&.7¢3 Fo=E, O. /5 (O.3F% |[Tuww=-34.33

o
/637 |d4e& 8.5¢ 13.4 |6.37 |4l.2 |loe7s |2.z"l0.13 |e.ag
| B.5¢ : '

041 | 5.0 . 12.5|6.37 [39.8 |©0.7¢2 | 33.9¢ |G-t/ |O- 38
Sttt zed ) P n A T ==
" =P r sz '
—

Volume (liters) = [Casing/tubing volume (llters/ft)] X [Length of water column (]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

22— 0.6 4’ —25 6”—35.5 ’ 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
Recorded by: /Z / H"I”Wr Date: /2/ 6/ Z ' Page { of ‘ Meter Model: }/ Q /7 (e OS_S"

Reviewed by: \ A Qﬂ (\W\JS Date: r}I _7/ / 702( Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 ‘Measurement Form
Contract Task - Naval ' Site '
Number: NAMISS - Ty~ “(oct- Order: P RUSTH, Installation: \<€Y PC/ l/{/ Name: OM k
. Well Data ) . ,
IWell ID: W ‘J\W\ OD\ Well Head Locked: Y: \/N ' Depth to Water (ft btoc): ((J.Ug,
Total Well Depth (ft btoc):_{ 00,38 Inner Casing Straight and Clear: Y: N Depth to Product (ft btoc): N A
’ Length of Water Column in Well (ft) 54 (627 Exterior Seal Good: Y:!N:_ Product Thickness (ft): __ NJ ‘/ )“"
Diameter of Well Casing (in): 2 Pooled water in Head: Y:__ N:\“ Purgé Rate (liters/min):_( 2 Qx
Well Casing Volume (llters/ft): ( J ([2 Well Volume (liters): '63 B "}2 Volume Purged (liters): |
Purge Method:&eristalti_ Submersible/Bailer/Other: Lows FEUJ ' Date Well Purgedz\afc&?(
. Water Sample Data
Sample ID: G)W\ - Z( kaﬁof Type: I:N\/ Date:_|2 -§-2\ Time: ' ?)()Q # Containers: 3
QC Sample ID:; " Type.__ =" Date;_ Time: ="  #Containers; "
Sampling Personnel: Q \<( i (’,'W(,u
Remarks (color, odor, etc.); _( \(’CKV; S\\ - P‘f“@\ﬁ Vi G(QC/V ]

: . (i02 *10% | 10%
Stabilization Requirements| (£ 10%)| wunits + 10 +10% or<10) | orx0.1) (=10%
1220 | 0.2 [L.0S |
1225 | .o 1720 123 [Llo2|323.6 [0.6i7) [qu.4q [3.L3 [0.3RA
lzae | 2.0 e\S 122 [ ¢34 2.8 (0D (435 352 | 0.3
1245 | 30 J6aS Nao [ LAB -6, ] (< [32.0% 1346 0.3
2501 4.0 (IS 1132 [ (96}l | O 63 196402 [347 [0.28
12551 g 0 [GlS 123 [(.48 3,77 0.9, 68 16 [3.u8 0.38
1400 1 6.0 [GAS 1A T0eR $95,4 N62 |50,k (2,410, 2%
Ve | 1.0 AT 1t | N3 Q‘f. 0.4 155499 241 10. 3B
‘91(\)7 N, ‘\rx/\-" C'. 7474 () €
N e OV ATV Y
N\“‘"\ n
i —— B} (/
\ ————

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (£t)]

Well casing,diameter (iny — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
i’/—» Q. 4” — 2, 5 6”—5.5 1/4” — 0.010 3/8” — 0,022 1/2” —0.039

Recorded by: g KP’\ Date: _\7..% -7\ Page i of i Meter Model:{R200 Z (%[ >

Reviewed by: \”\ X AN Date: _|2 | 1 / 201“’\ Filename: Well Inspection, Purging, and Field Measurement Form.doex




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC - Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
| I?Iﬁrrﬁfbaecrtﬁ\’\\‘\'bss 7@"0 bett Order M cust Insg?l‘;tlllon \<(’ \.‘l FD(/\/(': iife (\ u {
. Well Data
Well IIj: W\U’\l \ -/\ U .' Well Head Locked: Y:_‘»/N:__ Depth to Water (it btoc): 9: I l/
Total Well Depﬂl (ft btoc): l Sg 5 Q / Inner Casing Straight and Clear: Y: Z N:__ Depth to Product (it btoc): N A‘
Length of Water Column in Well (ft) Q 04 / Exterior Seal Good: Y:'_‘/N:_ Product Thickness (ft): '\A ﬁ
Diameter of Well Cﬂsmg (in): Z Pooled water in Head: Y;___ N:_‘/ Purge Rate (liters/min); @ :49\
Well Casing Volume (liters/ft) :___L Well Volume (liters): l”[ ;1‘3"11" ! Volume Purged (liters): 5 @)
Purge Method: Péristaltic/Submersible/Bailer/Other:_ Lo wi -F@w_ 7 Date Well Purged: |3 -8-2{

' Sample ID: 6\(“ ’Z“’OT 0O Type: ENU Date: 2-3-2 \ Time: ‘()ﬂ\g # Containers: 3

Water Sample Data »

QC Sample ID:; — Type: “—— Date,_ Time; = # Containers:

Sampling Personnel:- q Ke \’\“\vf VVC[(
Remarks (color odor, etc.): (\ \ ("é\'/ Ne n(‘( (/(
locle wve Wy Yis ‘{20(

0.2 ©10% | (=10%
Stabilization Requiremgnts ( / or <10
WSS 10.2 14
1200 1\ O [0 |19 TG0 4 |5 AR
Qos™] 20 [590 o [GOS [24.9 [0,109 20 | 609 [0.09
1210 [ 2.0 c:w 20 16231240 10 Q4 240660 (0,09
S 1A Q S [N 1R IA] 10300 123 95150] |00
QA0 5.0 (560 (2.0 [6.2[282 |A.20t | 3112 4.8 0.09
1&9*6 /\rJ‘/Ar“ - Q”h\?" ?’“‘\..,-
] LU\\M\- \\/‘
[
]

\\
\.‘%.
e )

Volume (liters) = [C’lsmg/tubmg volume (liters/ft)] x [Length of water column (3
Well casin diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

2” — 0, 4”—25 6”— 5.5 1/4” — 0.010 3/8” — 0.022 1727 — 0,039

Recmdedby Q K(’f“\(’ V Date: ’Z“%Z( Page_'__ofL v.tMeterModel:‘ 05 (DB 2-

Rewewed by: \S(‘ QU\V\\% _Date: D/( % ! 1/\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task ¢ Naval Site
Number;_V4UL53-1e) - Gues Order: #4955 % 1nciatiation; K¢ Pert Name: av|
Well Data

WellID;___ MU\~ || Well Head Locked: Y: __ N: > Depth to Water(ft btoc): 5 &« 7
Total Well Depth (ft btoc):__ &» .17} Inner Casing Straight and Clear: Y; ;\_/N: __ Depth to Product (ft Btoc): MA
Length of Water Column in Well (ft): ﬂ o Exterior Seal Good: Y: }__/ N | Product Thickness (ft): VA
Diameter of Well Czising (in),__ 2.7~ Pooled water in Head: Y;___ N:L/ Purge Rate (liters/min): oL
Well Casing Volume (liters/ft): © -{ Well Volume (liters): nuas (\\mw@k 7‘) Volume Purged (liters): 7.0
Purge Method: Pefistaltic/Submersible/Bailer/Other: Date Well Purged:_12./77 7 2.4

Water Sample Data
Sample ID: GCn-2loll Type._Eav Date;_ \2/7/2\ Time:_(3S7 __ #Containers: 3

(o ame2 -0t 2, F L7 , o s ,
QC Sample ID: k@* ~ Type: -><Dw Date: ><bl) 2l Time;__ *=%J L # Containers: 3

g

Sampling Personnel: Val-l .

Remarks (color, odor, etc.); _ € (2e/, ne e .

Stabilization Requirements (=10
5o | — 55| |
1517 [ deab lgege.
S22 | vo  [s2l [ (648 |68z [oaub [u193 | Lee | ouz

1527 | 12 |a760 | M. [guz | Qi) |ozdd | 99.5) | 067 | oz
g5 | 20 [s16) [Ws [c2T | 9z.0 |00 | 330 | euw | 07
5 4.0 Flaa [l | 6\ | $0.Y (o227 3200 aan | 94 [

5z 5o 500 M6 [6\3 | w.8 |ozze | 37.42] 233 c.fe
15 41 -0 50:0Q |iun.s 607 | 80,2 |02 352B| O34 | ot
1S < ) O ‘50;0{4{ A ,L\té 6. \‘5’ f)l)‘. < 22T L 5£'$\7 (<P} 6 o\

(557 | copech Sar~hfis

Vohime (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

,2? — 0.6 47 —-25 6”— 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
Recorded by; {77 HQLs Date: *2/1/21 Page \ or l Meter Model: 75! P bs §
. I Y 5O
Reviewed by: H ' %&\V\fﬁ Date: \l/l 7’/ 7 \ Filename: Well Inspection, Purging, and Field Mensﬂlng]t%or1n.dxx
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EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
gﬁ?r?baecrt NU4255 - 20.-D-6oer (; (;r'ésgi AFYe74 Insg?l‘z,lztlilon: KQyP&Y )f flife (D(,k |
Well Data 7
WellID: M\/\) \ et |L‘\ Well Head Locked: Y: \_/ N Depth to Water (ft btoc): 'WI ]
Total Well Depth (ft btoc): l ‘5,5&3 Inner Casing Straight and Clear: Y:‘Z N:__ Depth to Product (ft btoc): M
Length of Water Column in Well (ft): @ M Ei Exterior Seal Good:'.Y:L/N:_ : Product Thickness (ft):
Diatneter of Well Casing (in): "L Pooled water in Head: Y;___ N:{ Purge Rate (liters/min): @o"z
Well Casing Voluine (liters/ft): D-l 6 Well Volume (liters): 5,0 U“? ' Volume Purged (liters): “9 (96
Purge Method:(lzl;eristal_gi')/Submersible/Bailer/(_)ther: ) Date Well Purged: "1/ g / 2ozl
Water Sample Data ( } '
Sample ID: g} A-2]-013 Type:_ EN J- Date: \2/3/ 2¢2)  Time: IZO 3 # Containers: E
QC Sample ID: Type:_ — - Date._ """ Time: # Containers;_~
Sampling Personnel: H : )’\c\\\ Qk
J
Remarks (color, odor, etc.): dem\ C@l‘-\rl‘eé 5 ] 05&\‘1 695 . weé ,W'\r
Some ,seé.gv\w\\ YN —Yflm-\ cell LVC)M WQL\

LO 6 | Il2. ["6,28 |72
118 3:“:‘ 'H {51?/% H/ 3
2.6 825 |l 622 | 1L,H
122 |34 823 |5 |6.28 |-6.1
26 U2 82% N4 622 [-13.4
[%0 5.0 8,22 1LY 16,28 |-17.2
24 15,9 8,22 |]], 6.22 [-21.,6
3 éac 8 \ L, 26 H
TEP P I 6,
150 19.0
o4 (4.8
li5 10,6

Volume (liters) = [Casing/tubing volume (liters/{t)] x [Length of water column (ft)]
Well cwsn@m cter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

2” — 0.6 4" —25 ~67—>535 © '1/4” = 0.010 3/8” — 0,022 1/2” —0.039
Recorded by: H\ \Aa«&z\( Date: 12’/ 8_}’7/0 2| Page l of l Meter Model: \/51 PRo DS

Reviewed by: ( \’) tnn Y 5 Date: (7’/ % / }02\ Filename: Well Inspection, Purging, and Field Measurement Form.doex




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Ii?llllt?br;crt NHY255-20-D-- L0 Order 2 FL]O7§ Insgillzztlilon: KWE@V* Nﬁﬁfe Ou'
Well Data
Well ID: MW ‘ - ) 5 Well Head Locked: Y: N: . Depthto Water(ft btoc): _6.0'd 6.02
Total Well Depth (ft btoc): l Z 72 Inner Casing Straight and Clear: Y: ‘/N Depth to Product (ft btoc): I
Length of Water Column in Well (ft): () A Exterior Seal Good: Y:___ N:g Product Thickness (ft):
Diameter of Well Casing (in): 2— Pooled water in Head: Y:—_ N:___ Purge Rate (liters/min): :1
Well Casing Volume (liters/ft):_D;é_ Well Volume (liters): H,0 Sé Volume Pur ged (liters): 8 '&O
Purge Mgthod@i /Submersible/Bailer/Other: Date Well Purged: 2'/ 7/ 202
h Water Sample Data
Sample ID:; C)M“Q-l"@lq Type: ENV Date: l?—/ '7,/ 2020 Time: )S5D2- 4 Containers: 3
QC Sample ID: Type: ~"_Date: Time: ~#Containers:_ "~
Sampling Personnel: ’\0»( ‘é\/(
Remarks (color, odor, etc.): C\U&X‘ LQ‘OP\% Oé}@?\(éﬁ
@m QB\ No qwj ;\\U\S&Q %o 5’3

(:L-IO%

Stabilization Requirements or <10
14234 . ' S
1447 243 J)
M52 | .0 “[6,04"|]6.5 [ 604 [272 [0S | 061 |07 | ©.33 '
u57 | 2.0 .05 | 16,5 6o | 8.2 |ows [6.22 |[os9 o623
502 [3,0  [6.08 b7 620 [-5.3 [0.664 |1, 2] [60.53 6,273

507 |H.0  [6.04 [j6.b [620 [-15.2 [044 [1.61  |O48 035

12 | 5,0 6,04 [16.5 620 [-22H4 [6.464 [1,85 |eHs 022

517 | 6.0 o4 16,7 1630 [-27,6 [O.663 | [L7H 6,43 032
[522 | 7.0 |6.04 (167 |é2o |-33.8 [0.662 67 |ouz [e.32
1527 | 8.0 6,04 lit;7 6,20 |-2£,0 [0.66l 2% |04l (032
AL CED — .

Volume (liters) = [Casing/tubing volume (hters/ft)] x [Length of water column (ft)]

Well C'lsm er (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
4”25 6”— 55 1/4” — 0,010 3/8” — 0,022 1/2” — 0.039

Recorded by: H H 0:\%\/< Date: I?// 7} (244 Page __I_Of __L_ Meter Model: Z Si P KF’ .D.S'_S

Reviewed by: ‘ A W AN A Date: O" /7 / 20 A Filename: Well Inspection, Purging, and Field Measutement Form.docx




s

EA Engineering, Science, and " Well Inspection,
- Technology, Inc., PBC Purging, and Field
h :
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Naval Site
Number: NH4 25520 -0-€66 Order AFUHOT6  Installation: }\QNI p O '\’ Name: O U |
. Well Data /
Well ID: M Wwl-17 Well Head Locked: Y: ¥ AN: Depth to Water (ft btoc): =, O/
Total Well Depth (ft btoc): ;I?% E{Z Inner Casmg Straight and Cleecj\rug( N:__  Depth to Product (ft btoc): )\) P :
’ Wiiaf6r ——
_§Length of Water Column in Weil (ft): ¢ Z = Exterior Seal Good: Y \/ Product Thickness (ft):
Diameter of Well Casing (in): 2 Pooled water in Head: Y:__ N:_\/ Purge Rate (liters/min): .2
Well Casing Volume (liters/ft): O« b Well Volume (liters): 525 Volume Purged (liters): q O
Purge Method: @Submersible/Bailer/Other: Date Well Purged: ‘2'/ 6 / 202
Water Sample Data
Sample ID; G M - ?-\ ~O] ) Typ EM Date: [Z/U ZCY‘ZK Time: J ijg # Containers: 3
QC Sample ID: Type: ~~—~———— Date:__— " Time;__————#Containers: -
Sampling Personnel: \ F\a«\e\/\ k \f’\bmlef‘
Remarks (color, odor, etc.): C«l ec’\f Lo ov\t’f’é © &8 ,ff5§ bubhleg !n “NC‘W cell
Seal broken yO \) '\u\\}\m,\ wvuowe\) ?—mm L€ U
St‘tblhzatlon Requirements (£10%)| units) | or £ 0 1)
[35¢ -
403 Putw
Hog J OV L] 'I
Y1 3 547 |1 ©.56 10,09 /
M6 | 2.6 5,7 il 0350 |9,1p /
\HwWo [ 34 [5,17 [\ 0,4 [o.10
Hz4 | 4.2 [547 LD OHD O 0Y | SPestiyhby
l‘/\Z% 540 5‘9.\.7 i iul O'l'll O, |5' O
M2 5.2 s |14 bUL_ {017
H>¢ | 6.6 5,17 .5 oMo 0,19
\L\HO 70Lj 5'\7 I JS O'L‘O 0'2—@
4 (8.2 (547 (1.4 03 o2z
448 9.0 Sa72 |11 039 |02z
N S [T 1 N I —— -
— V[T Y O~ —=

Volutme (hters) [Casmg/tubmg volume (liters/f)] x [Length of water column (ft)]
Well casing-diamster (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

2”—»()& 4” —2.5 6”— 5.5 1/4” — 0.010 3/8” — 0.022 1/2” —0.039
Recorded by: l/\ H(M Q\’\ Date: \1/ é/ Z&“)‘Z«\ Page ‘ of l Meter Model: YSI PRO D55

1
Revtewed by: \,\ M\f\"\& Date: __ () ! "f’, 20724 Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6% Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract o Task _ . Naval ‘ , Site
Number: 34255 <20-B-00¢  Order: 1020 F4E94 Installation: /éff}/ ot Name: O |
Well Data - |
WellID: m W/ - / {{ Well Head Locked: Y: _\__/N: _ Depth to Water (ft btoc): & ’/5

K

Total Well Depth (ft btoc); 20 . 4‘5/ Inner Casing Straight and Clear: Y: _\_/ N
Length of Water Column in Well (f1): / 4‘0 3@ Exterior Seal Good: Y: v N:

Depth to Product (ft btoc):
Product Thickness (ft):

pr————

Diameter of Well Casing (in): T Pooled waterin Head: Y:___ N: ’\._// Purge Rate (liters/min);_&2-{ 5

Well Casing Volume (liters/ft): 2 4 Well Volume (liters): 8 s 5’ 13 Volume Purged (liters): 3 s 6

Purge Method: Submersible/Bailer/Other: Date Well Purged: / Z/ YZ l
Water Sample Data

Sample ID: SM-7(~0/6 Type: EAN Date: ['2/2/2|  Time:_ |4/ 5 # Containers: 3

QC Sample ID: - Type._ Date: —— Time;___~—"""" # Containers; _e——r

Sampling Personnel: (<. l"/ol/’/”“’f*”"‘

fé@/W%’/ @ﬁlgﬂlﬁgﬁ ya C/atwéy 2 bryerren

Remarks (color, odor, etc.):
PN 4

rg

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]

(0.2 (*10%
Stabilization Requirements
1347, | GodE
134.6 Besdih pu .
1354 1.2 |83 [11.576.£3 [~/4.4 |0.305 | o) O 29 @, 15
135% | 1.9 826 1.3 16.59 |-t |o.307 | 9.6 |O.017 @5
40T | 2,4 |440 1.l .58 [~ll.® [©.-3l0 | 8).16 |©0.17 |6.15—
i{0¢ | 3.0 B.621/1.0 €60 |-11.9 |o-3iz | 92.31[06.i5 |@.i5
/H© 3,6 8.¢0" |lo.9 |6.62 |~12.8 |@.3l2 | 89.9g8|0- 15 |O.15
Clable o g A — : —
o 7|
27+ *=
P 1

Well casing diameter (in) — Well casing volume (liters/ft)

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 4” —2.5 67— 5.5 1/4” — 0.010 3/8— 0.022 1/2” — 0.039
Recorded by: /‘(' /Jo/y/% e Date: 72/ g/ z( Page / of I Meter Model: _ >/S>-‘Z: el

Reviewed by: B Dennws Date: \’L’ 0\”/\

Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract Task Naval
Number; MUY 195200 -t Order: L(C’HQ% Installation: K@ \,/ oL V)(Z

vame:_ O W |

Length of Water Column in Well (ft): YZX L&Q Exterior Seal Good: Y:___ N:_\/
Diameter of Well Casing (in): 4& 7," Pooled water in Head: Y _l_/ N
Well Casing Volume (lltels/ft) _0_@_ Well Volume (liters): ﬂ Y = ;L

Purge Method(’ﬁens//tle Submetsible/Bailet/Other: Low ]’Twu ) Ne AR VW\(

Well Data
Well ID: MW ’[~ 26 Well Head Locked: Y: ___ N:L/ Depth to Water (ft btoc): ?gt(u?)(

Total Well Depth (ft btoé): ib 0 5’ Inner Casing Straight and Clear: Y: ___ N:\_/ Depth to Product (ft btoc): _ &)

Product Thickness (ft):_ ¥ ¥ " W A

Purge Rate (liters/min): s &
Volume Purged (liters): r?Q

Date Well Purged:\'Z "1 -Z|

Water Sample Data

Sample ID:(, ,;W @WA\' 0% Type: ﬂ\n\/’ Date;_12-7-1 Time:

19\‘4’2 # Containers: _Z_

QC Sample ID; e Type: ' Date:_— Time;

™ # Containerss

Sampling Personnel: § \<€ l”\ T “

Remarks (color, odor, etc.): (\é‘cw; Ne) m’lcf\/

Stabilization Requirements| (= 10%)| units +10 + 10% or <10

10%
or=0.1

2O 02 (33 é pumping)
2vs [1.6 (429 L <D [ 4at
220 2.0 .20 . (11 £ C’.O%S ERL
< 2.0 662 W2 (W [23 (U629 158936k
1220l 4.0 (8§76 [W.216.(,0]3. T [059%[12.60[2ST
tz3s [85.0  [ens (0.2 [0S < 534 12227 [3, <1
24t 1 6.0 1582 W34 1.2 [O812> ({20027
241 9.0 15,8 143 [(US[lLL [0495 |\l "\’7 ULl

[24% /w(:rg‘\\_rﬁ’rrk“ Qrvv\r()\{’

—X

= \

LT

Volume (liters) = [Casmg/tubmg volume (liters/ft)] x [Length of water column (ft)]

Well casing.diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 4”25 6”—55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039

Recorded by: \S\Q" H}@ll\f " Date: YZ/FI 2 Pagel_of _i_

Meter Model: Yo 055 2002

Reviewed by “ L enns Date: VZ/‘/ q’/ A - Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Naval ‘ Site
Number;_poH4259 ~Le- D~ (000 Order 46,  Installation: key fer+ Name:__ O U |
Well Data
WellID: Mui-727% Well Head Locked: Y: _‘__/'N: _ Depth to Water (ft btoc): ?* l ",
Total Well Depth (ft btoc): oL Inner Casing Straight and Clear: Y _L/N: ___ Depth to Product (ft btoc): A
Length of Water Column in Well (ft): )Q %% Exterior Seal Good: Y:__\/N:__ ] Product Thickness (ft): VA
Diameter of Well Cﬁsing (in): &// Pooled water in Head: Y;___ N:_l__/ Purge Rate (liters/mi_n): .z
Well Casing Volume (liters/ft): & . Well Volume (11tels) .93 Volume Purged (liters): 6+ ©
Purge Metho@Z/Submmmble/Baﬂer/Other Date Well Purged: \2 /7872
Water Sample Data
Sample ID;__ & ™M ~21-<}9 Type: EAV Date;_ | 2/8/2| Time:_ 1128 # Containers:
QC Sample ID: — Type.__ Date: — Time:___~——# Containers:__ =
Sampling Personnel: ___ 1% |}
Remarks (color, odor, etc.): ¢ leev , ne o de

£02 | B & 10% (510%

033 — 9 [
1035 | Bes,; o] Ppuxel
0 3 X% f.22
pH%| o | 972
[0 LR 3L 9.2.2
122

05y | y.o ,
05g | 5.0 9722 | 119 ‘7,76’“ ©2bo | Llyry| ol | o, \
e | 6.0 Q22 | V3T | .66 5P| 22009 o) 013 \

Uof | Pro~dTAW cef/dct

—

Volume (llters) [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
(2” — 0.6 4 —25 6”— 5.5 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039

Recorded by: b pf(n?/\é.“(, Date: \2/%/ 2.\ Page & of & Meter Model: Y] Pro "'>§<

Reviewed by: \\‘ Denn 9 Date: (LAD I/l/( Filename: Well Inspection, Purging, and Field Measurexﬂeﬁ% orm. docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract o Task ] Naval K ) \/L’ Site \
Number: WMU155- %06 Order; UCUSKe  Installation: & \ll P& A, Name: O\A
Well Data

Weli ID: Wl\AJ \ -~ %U’“ Well Head Locked: Y: _\_/N . Depth to Water (ft btoc): k . XL)/

Total Well Depth (ft btoc): -Qﬂ ‘ éﬂ 7 Ynner Casing Straight and Clear: Y; [N; —_ Depth to Product (ft btoc): N ifk“
Length of Water Column in Well (ft); éd( . Lb@ Exterior Seal Good: Y:___ N:L/ Product Thickness (ft): & Vj‘"

Diameter of Well Casing (in): 7" Pooled water in Head: Y: " N:__ Purge Rate (liters/min): &Q

Well Casing Volume (liters/fl): 0} (D Well Volume (liters): \U{ . b q (0 Volume Purged (liters); (4' Q
istaljic/ ible/Bai (ow Foew, werter | ( | 2-8-2

Purge Metllofl’.’l’/gl‘lst/aylc/Submermble/Baller/Other: d VWOLTH hy W Date Well Purged: | A -8- 24

Water Sample Data -
Sample ID: CEYY\ - 2] - 0 ?/O Type: E‘N V Date:_\’z/'%" Z‘ Time: \i «2 ?) # Containers: S
QC Sample ID: G‘!M Zl GZ( DU P Date: ‘Z’ g Zl . Time; \\cm’ # Containers: g
Sampling Personnel; 6 kf(’" 'H"’\ f Ve U |

Remarks (color, odor, etc.): (‘((\HAU ,a ld’l\ \>(’\‘\fo\%\/vw Cd oV~

0.2 = 10% (ﬂ:10%
Stabilization Requirements| :|:10% units +10 +10% or<10) | or+0.1)| (x10%
losh 0.2 [4.8+
0ss 1.0 4.90 , MR : > A1 13,24 |G,
1900 [A.0 4.90 |4l [1.05 Fo6.E (.39 23:7% 225 o1\
V0 120 1440 |4t (M0 169 [0.390 16047 Ba> 1)1
WO 4.0 [4.a0 W [(,49.155.4 [0.933 [iS,.93 [3 19 0|1
1€ 150 1440 . s [n.00 tqp 5 0.2~ [llo.sd 3 |44
Wzd [ (.0 4.90 o6 [N 9S4 16399 o [zls 0.8
“9\21 ( /ﬂm/‘s)v"“ 4/7!"' A \‘(
SOV x
(4 \"'"“"'--m_w_
"-\.

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
? > 0.6 47 —25 6”—55 ‘ 1/4” — 0.010 3/8” —0.022 1/2” — 0.039

Recoxded by: \g K() “CM”“ Date: Y2 5s- Z\ . Page_\of _!__ Meter Modelsmi PY 2¢ Err3id-

R@Vlewed by: {4 Qeian /\) Date: _\ 7// « / ZK Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 . Measurement Form
Iiﬁ?rtlft:g 44255 - 20-P-beey (.:)rr?lse]; 9“ F076 Insgiql‘alletlilon: HC«L}/P@K\)\' ?ﬂﬁfe Ou |
Well Data
Well ID: M\A \ - 2— 6 Well Head Locked: Y: _‘4_ Depth to Water (ft btoc): 7 27
Total Well Depth (ft btoc): 5] ,Z'j k Inner Casing Straight and Clear: Y: ¢~ N Depth to Product (ft btoc): L f
Length of Water Column in Well (ft):b‘ac\ 2 Exterior Seal Good: Y: L N:___ Product Thickness (ft):_~~__
Diameter of Well Casing (in):; 2z Pooled water in Head: Y;:___ N Purge Rate (liters/min): O, 2
Well Casing Volume (liters/ft):gé_ Well Volume (liters):; ;l [’:‘%‘8’2. Volumne Purged (liters): 7 L!
Purge Method:@Submersible/Bailer/Other: Date Well Purged: [l/ 27>/ 20

Water Sample Data
Sample ID: GM-2-pz22 Type: EMU Date: ‘ZI % [22( Time: )SL"7 # Containers: 3

~—"""Date:

QC Sample ID: — —__Time:_ ~""""# Containers:
Sampling Personnel: H, \)\0\(‘\)@\'\

Remarks (color, odor, etc.): __(Yeap cal lade 55 @Qo‘?\ €55

-DOS;"’ l)o %‘Oﬂ\

Type:

0.2 &E10% | E10% A
Stabilization Requirements| i or =0, 1
\%5’; 7,27 : )ep ater
50¢ Rado | Pus
WAVZE) 7 } &OR?)A 7, 2‘:?}&
24 | F 2 7.5)
{213 2 1.55
Y 1.60
2 7.5
O 7.7
8 7.78
b 793
H 7,87
—h D " s
B4 T2 el

Volume (liters) = [Casmg/tubmg volume (liters/ft)] x [Length of water column (ft)]

Well casing.digmeter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0 47— 2.5 6”— 55 1/4” = 0,010 3/8” — 0,022 1/2” — 0.039

Recorded by: \A \‘\OL\ b\r\ Date: l'l) 5/ 2072\ Page l of & Meter Model: Z:_)l__ PEO DSS

Reviewed by: \\ NN I Date:_VL(Q /¢O’L—\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract Task Naval . Site
Number: \WAMLSS - 10~ D-(00  Order: LAC WOy Installation: k[“\/ pe vk Name: Cj\ \L \
Well Data

Depth to Water (ft btoc): _44 20
Depth to Product (ft btoc): ﬂ #

Product Thickness (ft): _'\li_

Well ID:Ml‘ - Zrl W
Total Well Depth (ft btoc); !Q *}‘ 3%

Length of Water Column in Well (ft); 5 .‘2%
Diameter of Well Casing (in):_ Z“ ‘ Pooled water in Head: Y:z N__ ‘Purge Rate (liters/min): 0.

Well Casing Volume (htels/ft) (). ‘a | Well Volume (liters); s, ‘VQ’. Volume Purged (liters): O( 0

Purge Method: Perist tic/Submersible/Bailer/Other: Lot F(ud waler wn wll w4y WQ\\W\ADate Well Purged: {2-"7-Z\

Time: l{@ ‘51{8 # Containers: I 1

fre——

Well Head Locked: Y: __ N: Y7
Inner Casing Straight and Clear: Y: { N
Exterior Seal Good: Y:__ N:_‘/_

Water Sample Data
Type: D /M 59  Date:_lz -7-2({

e,

Sample ID¢ W= 24 - O3

QC Sample ID: L Date;_ ™ Time: # Containers; _ ==

Type:
Sampling Personnel: _¢.. . \ T\\(’ Wﬁ“ \-'3 3(\2‘4(\/\(’\\
Remarks (color, odor, etc.): Cl eav ,\JU 0(,‘\&1‘\( {3 \V"\\’

*10% (d: 10%

‘Stabilization Reqmrements or <10) or:I:O 1 (£10%
100 | 0.2 [4.40 [
\$0s | Vo 970 [1se |G M
\SIC | 2.0 [570 [ISS US| 60 0.0
SIS | 2.0 [520 ({5, [l l-gaut [ (4 3 10,07
\$20 | 4.0 (570 [15% [(T0 |-44.3 ~ .20 3,99 | 0,08
$os| 50 1520 [[SQ [Cadt AT G I0d [38.98 (324 (004
1530 | 6,0 |52 1S3> 16U 656 [0t 2]l 229 0,08
G291 1.0 [S52 TISHT6AS Fgd [0,(tF |23 22| 063
1S40 | B0 15720 1SR [(AT L0 |0 i [30.0a (3 z( (0.0R
Kas [ 4,0 [520 (1S3 (06 +5lek [0 (2651 270 lb.cn
4% | Sample  (plle b=

X\

AN

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing,dirifirater (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
/5" r(?%) 4225  6°—55 1/4” — 0,010 3/8” — 0.022 1/2” — 0,039

Page \ of ! Meter Model: [?@ PS> P |-

Filename: Well Inspection, Purging, and Field Measurement Form. docx

Recorded byz(;:({“f\!‘(’ ’ \ Date: 2.2

Reviewed by: “- %‘\WS Date: A2 [ 71/ Z\




EA Engineering, Science, and

Contract

Task

Number; DMATST- T~ Do Order; Qg\’\tﬂfo

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Naval Site
Installation; A€y P o~ 3 Name: __ &< |

WellID: ™M) 1-267

Well Data

Total Well Depth (ft btoc):_ﬂﬁ
Length of Water Column in Well (ft);_ Ao A
Diameter of Well Casing (in);__2. "~ R

Well Casing Volume (liters/ft):_ ==& © Lo Well Volume (liters); 1469
Purge Method: E@Submersible/Bailer/Other:

Well Head Locked: Y: »"N: __

Inner Casing Straight and Clear: Y: _\/iN: —
Exterior Seal Good.: Y:_\/N:__

Pooled water in Head: Y:__ N:_Vv

Depth to Water (ft btoc):__ 5. 8€
Depth to Product (ft btoc): A/ A
Product Thickness (ft): N ﬁ
Purge Rate (liters/min): 0.2
Volume Purged (liters): /.o
Date Well Purged; ' 2/8 /5 |

Water Sample Data
Sample ID:__Gm~2 1= 0 24| Type:__EnVv Date:_ 12/% /2 Time:_ | D% | # Containers: S
QC Sample ID: I Type: T~ Date: — Time;___————# Containers: __——
Sampling Personnel: A H
Remarks (color, odor, etc.): ¢ lecy™ , N0 O dor

Stabilization Requirements

B - 3. 6|

20| Beala purag

V516 Lo 99

13U | 7.0 | 44g

152l | 2.0 | 884

i3 5] Y0 g.£8

152/, 5D 2,

24l | b0 |24

b | 70 | g, %0

125 ) LoNe \%i/\/\/\q 1% \

o — ] \\
—
\- I ——
__L________ 4
Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (itr) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
{é” 0.6 47 —2.5 6" — 5.5 1/4” — 0,010 3/8” — 0.022 1/2” — 0,039

Recorded by: . ‘—\(;« N(,LI,
Reviewed by: A\ _T)ew\rr-,

Date: [‘L /‘Z/ 1 ‘

Page__l_of_‘_ Meter Model: "Z'S ( gﬁﬂ EQS

Yy 50 ¢
Filename: Well Inspection, Purging, and Field Meaﬁgkn%nlflf‘igrm.&gcx

Date: 171 4\! 1



EA Engineering, Science, and

Well ID:

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task . : Naval ‘ Site
Number: ﬂle% Vo -0~y Order:)j%_o Installation: )/ \I] s\DC/‘/k ~ Name: _()\/k‘
Well Data

/U ‘ 6’)0] Depth to Water (ft btoc): 8 . LIS /

Well Head Locked: Y Z N

Length of Wate

Total Well Depth (ft btoc): i 'ZEI (17 3

Diameter of Well Casing (in): L_

e : )
Well Casing Volume,(%mrs/ft): O ¢ lﬂ Well Volume (liters): fﬁ( 70 = Volutne Purged (liters): Z §)
Purge Method: eris@lﬁ /Submersible/Bailer/Other:_LowW Tl Date Well Purged: | 2 8- 2\

Inner Casing Straight and Clear; Y: L//N _

r Column in Well (fo): ,'21 ! Exterior Seal Good: Y:_‘_/N:__
N

Depth to Product (ft btoc):_hb

Product Thickness (ft): Al
)

Pooled water in Head: Y:___ Purge Rate (liters/min):

- Water Sample Data

QC Sample ID:

Sample ID: QW\ 2 ~(172%5 Type:J:N\/ Date:_ |2 -2 Time: \L\ \\ # Containers: 3
~__ Date: Time: # Containers; ~ ™~

Sampling Personnel; Q %’ \'\ k(’ e l I

Remarks (color,

odor, etc.): ( \(’L?C&V’

'%\\»—W J\( LA™ CY)Q‘—V f (()r L \/(/\\'(’04

&10%
Stabilization Requirements or <10
328 10.2  [Q.UE | g
22511 0O g6 [\ 1Gau |. A
1326 | 20 1980 [1he [0S k=)
Bad | 20 1940 [0, 0 HEe) Y9 1io
2081 4.0 1890 N A TS F4U.2(9.00G [TH.2.& ?,,L& . 10
353 15.0 1960 [{Ly [N TFE) ¢ [0 Ho.0M 248 [{1n
35 160 19a0 hao .0y 1620 7 149 @46 134U L0
405 1.0 1996 (WG 930 6B 1 2162 11,93 [5u6 LA\
OB 2.0 gmo LA 1.0 F 8.6 [ 0F8 [[5.6\ [2.Ub [ 1)
“q\\ /Yr ‘\ - Q M.V r)\‘/
(\Q U\ Nt V\\
\/\\»
W-M'M —_— Fa
B yt-/&. Y

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of wat;:r‘co.hunn ]

Well casing.di

”

m;%eter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing voluine (liters/ft) -
> 016

— 47 —25 6”— 5.5 1/4” — 0.010 3/8” — 0,022 1/2” — 0,039
Recorded by; g \K{) \ @\r( \ Date: _12- g2 ( Page & of S Meter Model R4 D20 Ehg3-

Reviewed by: V.

Qo VAL

Date: ‘Ll l')lu

Filename: Well Inspection, Purging, and Fiekl Measurement Form.docx




EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract ) Task . ] Naval Site
Number: ¢ W\'\)}bg TV il Order: ‘W"w’lw“ﬂblnstallation: \Q‘ﬁ@o{ v Name: W\
Well Data
Well ID:__ DN\ W - ) Well Head Locked: Y: N: ( Depth to Water (ft btoc): H .S G

Total Well Depth (ft btoc). L3 0%
Length of Water Column in Well (ft): fg ST
Diameter of Well Casing (in): Lt

Well Casing Volume (liters/ft);_O s

Purge Method@tic/ Submersible/Bailer/Other:

Inner Casing Straight and Clear: Y: ¥V N:
Exterior Seal Good: Y:___ N:_\Z
Pooled water in Head: Y: &/ N.__
Well Volume (liters),_ WA\

Depth to Product (ft btoc):__ASA

Product Thickness (ft): B&

Purge Rate (liters/min): &+ 2o

&
Volume Purged (liters): v, Qg

Date Well Purged;_\1/ /201

Water Sample Data
“|Sample ID: GM -1\~ 0L Type: Env Date:_1¥ |7} [72¢ 24 Time: M it # Containers: __
QC Sample ID: _ Type: - Date: — Time:_ — # Containers: _—
Sampling Personnel: __{Wnnan LS

Remarks (color, odor, etc.): &y {q-‘lf\\\\j

oA or

C \0\/\‘4&\)\‘ : LaX4

~d

(0.2 E10% | E10%

Stabilization Requirements i or=0.1
Mo 1 6.0 W.Sk ‘
Vo1t [duaD  dhen _
M22| o' [$AY (82 (AU 0.3 | 53535 09616 1
Y’ .3 g\ EM 1 6a8 11007 [ 0.4 [ 23V3 [ oy | o
U330l 2.6 | <. S | 672 w48 [ 0.228 | 2m.24 ] 0.43 [o.
M| 3.1 5.\ 8.5 1 6.50] 249.\ 0288 | .o | oMo | 0.0
M3 | 3.9 [£vD [eg | 633 [Mma | 016 | 26703 | 0.
MUL | 4t (S | 85 | G2 [ 9.8 | 0-22% | 190 | 6.22 | o.3)
MU | $-0 SWM (83| 6w | 23T [0.227%F] AW [ 2.3y | o1y
M50 | §.6 1S WM | \WQho| ¢.M] 35 o | o228 13.69] 0.19 | 0.1\
MSY | Collct SR

[ ———, ——EE

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water coliunn ]

Well casing diameter (in) — Well casing volume (liters/ft)
2”— 0.6

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
1/4” — 0,010 3/8” — 0,022 1/2” — 0,039

47 —25 6”55

Recorded by: |"\D\i\M\/‘ Dennts
Reviewed by:\\ . D

Date: |2 /"’f/ZCfZ\

Page s of & Meter Model: ‘[Sl éPr'I) 88

B YLD
Filename: Well Inspection, Purging, and Field Measuremen‘é il docx

Date: ' M F( 252, \




EA Engineering, Science, and | gy Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 " Measurement Form
Contract © Naval ' Site ,
Number: t\‘.\\/\“\')fﬁ “Jo- Iy Wbrder] )A?"‘D% Installation: %\/ P{Y\A‘“ ' Name: f;“ ‘
, Well Data i “ ’
Well ID W\\M \ 75% Well Head Locked: Y:;\A:_ Depth to Water (ft btoc): Q;«: EO ‘
Total Well Depth (ft btoc):_¢ ﬂ ;‘!'ZC,’ Inner Casing Straight and Clear: Y: _\A: - Depth to Product (ft btoc): __ Wy~ W A-
Length of Water Columnn in Well (f0): A Kk §l< Exterior Seal Good: Y:___ N \/" Product Thickness (ft) N 2%
Diameter of Well Casing (in):__ £~ 7/‘[ S Pooled water in Head: Y;___ N;_* " Purge Rate (liters/min): ( ) L
+ fWell Casing Volume (lltels/ft) 0 U Well Volume (liters): 2_% M[ﬂ Volume P._urged (liters): 1 6
Purge Method: Reristq t1c/Submer51ble/Ba11er/Other Lowe J:\b ' Date Well Purged: \%-3% 2|
‘ Water Sample Data:. S
Sample ID:M,'ZL A2 | Type: ?SN\/ Date: \2’% ZT Time: lU()g #-Céﬁt;ainers: Fg .
QC Sample ID: — " __ Date: e Time;_ — ™ # Conthinefs: —
Sa;npling Personnel: C \<@-\?\\( As i€ l _ |
Remarks (color, odor, etc.): C[P(A A ) Sewesl 6\/\/\KJ..\\

'(:l: 10% (:I:10%
+ )| _units +10 :i:10% orl<10 3 ’or:i:'01 =10%
/0’20 0.2 220 e 0 epth’ es(prespumpi
W2 VD o< [t g AN [2xn (03
(9% | 20 276 [l 162 [Uoz @30 | 3362 Fd0 | A 3
a5y | 30 (275 N (LS .2 0as 129, (2236 |02
ol | 4.0 (283 (3.5 o1 105152 118w [2,35 [ (.21
oadsS | 90 2,06 (159 | (5,00 ]%,28 [0, 37
0190 { ¢.0 1290 \2Y4 \ 534 i
46511 0 1242 [i3.4 &,
i) X.0 [19% (174 S
005" 1 9.0 301 |34 t
08 | T T Y 1
=N [ AUTAL (WAUNES
\ N )\\-..._....m,.‘., ,,_.‘_, — —

Volume (litets) = [Casmg/tubmg volume (llters/ft)] X [Length of water column 9]

Well casing-diaffigter (in) — Well casing volume (hters/fQ ' Dlscharge tubing diameter (in) — Discharge tubing volume (liters/ft)
: ?— O;i 42 — 2 5 - 6”—55 : - 1/4”—0.010 3/8” — 0.022 1/2” — 0.039

| Recmded by P <€%\’\W“ Date: \‘Z g Z‘ Page_(___of_\___ | Mete;Modei:?&j DS BV S(J

Reviewed by: (’\ @E wnm's Date: \1/! q / Z)\ Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task Naval Site
Number; N U LT 100~ (006  Order: 21 CUOH  Installation, KET Pory Name:___ 2|
Well Data

Well ID;__ ™MW ]~ 39 Well Head Locked: Y: /' N: __ Depth to Water (ft btoc): .49
Total Well Depth (ft btoc); %7 - 1 l Inner Casing Straight and Clear: Y: 1./ N:__ Depth to Product (ft btoc): __ A/A
Length of Water Column in Well (ft): '}\ Al Exterior Seal Good: Y:___ N:__‘/ Product Thickness (ft): /UA
Diameter of Well Casing (in): ya Pooled water in Head: Y:__‘/N:__ Purge Rate (liters/min): @
Well Casing Volume (liters/ft):__(D. !g Well Volume (liters); \’:g.' . ”T Z Voluine Purged (liters); €' &
Purge Method: W@Tﬁlbxnel'siblemailel'/other: Date Well Purged:_ 12 /8 /2]

Water Sample Data
SampleID:__(s~~~-21 ~C2 @ Type:_EnV Date:_ 12./8/2Z)  Time: (09 # Containers: 9
QC Sample ID: — Type._ —— Date:__ Time; = # Containers:
Sampling Personnel: & H & \\ “’'5

Remarks (color, odor, etc)): (. | et‘_J‘/ N deS

__units +10 +10% or {10 or+0.1

Stabilization Requir ements (= 10%
pdco — | 2UT R )

AL | Besin [rac 6e+ £12 Yo @
Ao] o |1 [ 1T g0 \tzl 213 [ pau [ 130 |69
Ly P LUt | (B3| @Y 519 0376 | 1227 | 0,95 | o0 %
pA%0 | B0 Ul | B | g \0( A | 0370 st [0y | 0.9
2195 | uw 29 B3-Y| <4l | 35,y 6370 | 1393 | ©b6 | 5.9

TR

SREERNC

ping)

|

oyo 5.0 9249 | \3& | 3% | 3l 05349 | 1287 osy | o9
ug | bo LUy | M | e | ZELG| 2269 | Veso ] osy [o 9
orse 72 2y | 133 | E3d | s | 03z | 1z | 05O on s

olss | Qo [ 1) [ 13553] I3 | 75y | onro | (222] oy | o4
woe> | foliyy | Gamglle

L4

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (£t)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

/2?*4 0.6 4” —2.5 6”55 - - 1/4—0.010 ~ 3/8”-—0.022 1/2” — 0.039
Recorded by: \&)7 Notne b Date: ¥1-g M\ Page ! of l Meter Model:_Y<[ Pre P§S
Reviewed by l’l' » Dean's Date: \/Z// ’3/ Z/‘ Filename: Well Inspection, Purging, and Field Measureﬁ{n‘;{n Fér/;x-l> docx
~



EA Engineering, Science, and

Length of Water Column in Well (ft): [0.23
‘Difimeter of Well Casing (in): 2
We.lll_“Casin"g:Vol.ulne (liters/ft);_ &, &

Purge Method: .Eéfgfﬁ:ﬁi'c/ Submersible/Bailer/Other:

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task Naval Site
Number: V4425%~20-D-6e06 Order:_TOZ! Fdone Installation: /< E y Name; _ &P |
i | Well Data
Well ID; M W/ - 4‘/ Well Head Locked: Y: L/N: _ Depth to Water (ft btoc); 7. 41

: qual Well Depth (ft btoc): 2 2/ é5 Inner Casing Straight and Clear; Y: _\( N

Depth to Product (ft btoc): _ ——
Exterior Seal Good: Y: _‘/ N___ Product Thickness (ft); _——
Pooled water in Head: Y:___ N:! Purge Rate (liters/min): .2

Well Volume (liters); é .14

Volume Purged (liters): % p

Date Well Purged: ' 2/8/2

Water Sample Data

Sample ID: OM-zil-oza Type: EAV  Date: 1 2/%/21  Time: ) 2/ 4 Containers: S
QC Sample ID: — Type,_ —™—— Date:_  —™— Time;__ ——— # Containers: —
Sampling Personnel: —__/ <, /‘%apf?ﬂ/‘

Remarks (color, odor, etc.):

| gt ey , moleress

@02 @10% | @10% |
Stabilization Requirements| (+ 10% | or£0.1 : 10%
40| — |7.42 [§ tial Deptito espumping) 10
145] | Resli. pdpe (70 e mil 2 ial
lHeo- | /.0 |85 1222 C35 |-30.6_|6.93 | Jl.é0 |©.33
Wisa | 1.8 72.51 128 |6-37 [-32.4 |0.92% | 9. ¢o | 2o
Hs8 | 2.6 [7.57 2.3 639 [-3¢.¢ “i¢ |9, 80 |0.14
1209 .| 3.4 |2:50|12.3 |6.40 |~3¢.4 |.9U [7.67 [o.010
[206 | 4,2 [7.50 |j2.3 [£40 [-38.0 [0 .99 | 5.92 |o.07
Sty i ) zed_ ' — - -
)k
T2/ <)
/
/
= —— PO —

Volume (liters) = [Casing/tubing volume (llters/ft)] x [Length of water column )]

Ve %L

Well casing diameter (in) — Well casing volume (liters/ft)
27— 0.6 47 —25 6”— 55

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft):
1/4” — 0,010 3/8” — 0.022 1/2” — 0.039

Date: 12/3/7/'
Date: (%('7)'/?/\

Recorded by: / ( /"ld?mae’/‘

e’y

Reviewed by: \

_10f_l__ Meter Model: 2/5;:_ e

Page
. . . ) S5
Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6 Ave, Suite 707 Seattle, WA 98121 Measurement Form

ﬁﬁiﬁi?&tw H4 255-2-D-Loo 6 Or‘:lsé; 2AFU074 Insgmlonz KQ\/&I)&&*’F Sﬁife Obk |

Well Data
Well ID: M\\H . L’\ L Well Head Locked: Y:\__/N: _ Depth to Water (ft btoc): ~2-—C ?> %é
Total Well Depth (ft btoc): Ql“ ,9«% Inner Casing Straight and Clear; Y _[ N: 7Depth to Product (ft btoc): !EJ P
Length of Water Column in Well (ft): 20472 Exterior Seal Good: Y:__ N: <~ Product Thickness (ft):
Diameter of Well Casing (in): A Pooled water in Head: Y:V~ N.__ Purge Rate (liters/min): S, 2
Well Casing Volumne (liters/ft); O, é- Well Volume (liters): l 2, 55 2. Volume Purged (litets): qu
Purge Method: vetistaltic/Submersible/Bailer/Other: Date Well Purged:; ‘?-,/ 7 2oz}

» Water Sample Data ‘
Sample ID; GM-2|-030 EJ\) V_ Date: 12/7/20 2] Time: [0O7 4 Containers: 3

Date:

QC Sample ID;__coore——"""" ~# Containers; ~———

Sampling Personnel: \’\ \’\Ub\?&(
Remarks (color, odor, etc.): C\C,a«\ﬁ; \OY‘\ﬁss CD\)O \\\(_«55
L
bw\eb wcx\ﬂ"‘ A, m&ﬂ C/&(‘Uw\t\cﬂ/ ; (BQHS ué\%\ema_. ly (\wsjrw (Mné “‘@ oDe(\B ne seal

Time:

(0.2 &10% | &E10%
Stabilization Requir ements or=0,1

oM j

o497 2

e | 0"

o2e | 1L

O30 | 2.4

Oz | 3.4

o938 |4.2

042 | 5,C

O4Hb | 5.2 2

450 16,6 33 1.9 [7.40 0,38l 372 050 [04%

0954 |74 39 [IH.G [729 02832 W22 (047 [o1®

0953 (8.2 EXT 5,0 |7.739 0,322 [H.20 o447 |ol?

Mooz 190 Bl [is.o |[750 0374 [33s |04 |63
<<-r'l I VlEAAN N N S|—
f— ‘ —\— KDA/ 5 1]
Volume (liters) = [Casmg/lubmg volume (llters/ft)] X [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
2" — O 0 47 2.5 6”— 5.5 1/4”— 0,010 - 3/8” — 0.022 1/2” — 0.039

Recorded by: M H‘*\ QK Date: ]/Z’ZZIZ@Z( Page__Lof _l_ ' Meter Model: KT Ro Dss

Reviewed by: W, Wlmr\ S Date: \Ll rddl) Z,\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ AVe, Suite 707 Seﬂttle, WA 98121 Measurement Form

Iifl?ltl;)ae(it N85 20-0-6006 OrdeI; ToztFor Insgillzztlilon: 4 Export- Niﬁfe: QU [

Well Data
Well ID: /’/i n” / - 4 B Well Head Locked: Y: _\_/N: . Depth to Water (ft btoc): 3 ad
Total Well Depth (ft btoc): (th 1 Inner Casing Straight and Clear: Y: v N:___ Depthto Product (ft btoc): =
Length of Water Column in Well (ft); ?Z . 77 Exterior Seal Good: Y: “/ N Product Thickness (ft): ___—
Diameter of Well Casing (in): Z Pooled water in Head: Y:___ N: ‘/ Purge Rate (liters/min); _ (. /5™
Well Casing Volume (liters/ft);_ . & . Well Volume (liters): /13,07 Volume Purged (liters): qj"r <
Purge Method: @/Submersible/Bailer/Other: Date Well Purged: 2 / 6zl

Water Sample Data
Sample ID: OM-2| -3 / Type: B Date: 12/8721 _ Time 1531 # Containers:_

QC Sample ID; — Type: ~— Date: — Time:___~—— # Containers:__——

Sampling Personnel: / ( H@i{’/ﬂ&,/
Remarks (color, odor, etc.): C‘p /@//ess / 6’6{0/'2’6’55

*10%
Stabilization Requirements
14577 — 3.60
Iﬂ'ﬂ gé"; tel—  Pea
’5/07 ll Z 3""70
15 (] [- B 3. 88
55— | 2.4 2,68
1519 [ 3.0 3.490
1523 3.6 |[3.906
1529 L2 13.90
St Yllrzed_

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (9]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

22— 0.6 47 =25 6”—55 1/4” — 0,010 3/8” — 0,022 1/2” — 0,039
Recorded by: / (' //@p/&?f-‘ Date: IZ/ 6/2 Page ) of Z | Meter Model: )/S'I e b

Reviewed by:A\\. Wiwnd Date: \’L' ?'/ 207/\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field

2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Sﬁ?ﬁ? NA4255-200-60y Crfrilseli: ZIF9C7% Insg?l;?ilon: / (5/}/ J i Niﬁlee: DY )
Well Data
Well ID: /Vl ddi 4,4‘ Well Head Locked: Y:_ N__ Depth to Water (ft btoc): 3. 56
Total Well Depth (1t btoc): < 2+ 657 Tnner Casing Straight and Clear: Y: __ N:___ Depth to Product (ft btoc): T
Length of Water Column in Well (ft);_<2 e Exterior Seal Good: Y:___ N:___ Product Thickness (ft):__—
Diameter of Well Casing (in): T Pooled water in Head: Y:___ N:__ Purge Rate (liters/min): .15
Well Casing Volume (liters/ft); _ﬂ” Well Volume (liters); /4 ‘F‘ Volume Purged (liters): &.z
Purge Method: @/Submersible/Bailer/Other: Date Well Purged:_ 1 27672}
Water Sample Data

Sample ID;,_ > M -2/~ 03T Type: = Date:_ /276721 Time, ! 3 F-7 # Containers: 3
QC Sample ID: - Type;,_ —— Date:_ —_ Time: ——— _ # Containers; _~—

Sampling Personnel: __ % L, Heppe—

Remarks (color, odor, etc.):

e lo—le S y: @f(f/ﬂ"’tﬁ'fQ

(0.2 *10% | &10%
Stabilization Requirements| ( ) i + 10% or <10
- 125y FHEE— ea 5,56 |\DrEEizy nitial Deptho Witel
1363 | #5°4 | Resinl Pervenel 7 | 5O ) so it ) 2ebA- posslbif
sy .z 5.55 128 | €.55 | 452 [1. 64 | w.57
136|068 [, R 555 |30 |Bé3 | -3¢ |) 645 | 5.4
1 209 2. q 3:72 | 129 8.¢4 |~1557 [1.655 3.32
1223 | 5.0 400 | 1249 |8.64 | -zg.7 |/ 680 3.54
1327 |3.6 4.04 |27 | %64 | ~37.0 |I,654 | 5.5¢
133 .z 4.06 |vz.¢ | 845 |~4€c [1.€€} |3.30
1535 | £ ¢ d.o6 [12.9 8.65 | w52 |1.6€3 3.30
/33% 5,6 4,04 |124 |8.65 | ~-55.8 (1686 |waz
B&H 62 405 | 124 |&-65" |-595"|] .90 | 3.00
”—’_ﬂ'—' ~
ot
I — QS p— Z 7 o7 2f

Volume (liters) = [Casing/tubing volume (liters/ft)] X [Length of water column (ft)]

(2,

Well casing diameter (in) — Well casing volume (liters/ft)

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
1/4” — 0.010 3/8” — 0.022 1/2” —0.039

Page ” of l Meter Model: } L R Oss

Filename: Well Inspection, Purging, and Field Measurement Form.docx

27— 0.6 4” 2.5 6”— 5.5

Date: lz2/ Z(
Date: \?/Iq/lm-?)\

‘ “Recorded by:__1<: Lopyrr—
Reviewed by:.\'\ . ‘DCV\V\«/)




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6" Ave, Suite 707 Seattle, WA 98121 Measurement Form

I(\:Iﬁ?xﬁ)aecrt NH4255-20 .p—boot - (}rzzlsel;:zl FUo 76 Insta?lz?llon Kv\} @O C + quﬁlee ou |
Well Data ,

Well ID: \Mw ' - L’i 6 Well Head Locked: Y: “7 N: __ Depth to Water (ft btoc): 5— |é
Total Well Depth (ft btoc): 9\503 “Inner Casing Straight and Clear: Y: _‘4\1: —  Depth to Product (ft btoc): !UP
Length of Water Column in Well (ft): H '27 Exterior Seal Good: Y:___ N _b_/ Product Thickness (ft); _~———
Diameter of Well Casing (in): 2 Pooled water in Head: Y&~~ N:__ Purge Rate (liters/min): @ Z
Well Casing Volume (liters/ft): QL Well Volume (liters); _” ) C‘ 22 Volume Purged (liters): H
Purge Method:@ubmersible/Bailer/Other: Date Well Purged: lZ/ 7/ 202)

Water Sample Data

Sample ID;_(BM-2]-© 33 Type: EN\/ Date: 12}7/ w?) Time: [ [ 27 # Containers:
QC Sample ID: Gm-21-03H Type, DUFP Date: ‘7,/7/ 202\ Time: | { "/ # Containers:
Sampling Personnel: H )’\%&()L(
Remarks (color, odor, etc.): %\\Q.D\SY\W c/\OuA v My \’\\f&,\\t;( ) u/\q/bmt\\ Ce)\m €5
BN ‘eé Mo\ef 4«0 4-0\? 041 wel) | \ecu} s@* \vam mell Upon 653%\‘\1\& el cap, Nosee |

Wlw

or 0,

' ‘(:l: 10‘%
Stabilization Requirements or <10)
026 Sdb | Vit
iods | .oV 5.'2,1a

01726 2'3, 25

77 _10.3L Ji

O

)
1053 | 2,6 5,20 M2 1897 -~?>‘74Q 0,722 8,55 0,57 [63¢
1057 3.4 [520 [z [837 |-840.% (0725 [ 1.94 |68 10,24
Ol 142 [sze [z (897 [-584 [6725s | 2.77 |oMF b
o5 50 [520 [z [89¢ 651 [072d [7,4% [0.44 o34
lloq | 5.2 520 1% 896 [-732 Jo72l [4,3%3  |ouY |eo,25
W3 é.( S 4,3 1295 [-77.8 [0.724 684|643 |0, 24
W7 7.4 %30 [|42 [895 [-82.5 [0,725 (4,66 |6,42 |o.3¢

X b ) r" O\,
TS0 29D T

for gt )

Volume (liters) = [Casing/tubing volume (hters/ft)] X [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

TS0y 47—>25 67— 55 1/4”—0.010  3/8” —0.022 1/2” — 0.039
p— . ’
Recorded by: ?\ \'\O., Q\( Date: 1?_'/ 7 ! to2) Page ‘ _of ‘ Meter Model: Z ERO (25N

Reviewed by: \‘\ O/Q" wS Date: \) [ 207M Filename: Well Inspection, Purging, and Field Measurement Fornt.docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task Naval Site
NumberNY4255-20-D-(oo6  Order: 21 F 4074 Installation: KQ—\/@O ~t Name: __ O U
Well Data

Well ID: M \J l - L“ 6 Well Head Locked: Y: _‘_/N: _ Depth to Water (ft btoc): A 02
Total Well Depth (ft btoc): 32/7&' Inner Casing Straight and Clear; Y: _‘4\1: —_  Depth to Product (ft btoc): ,U P
Length of Water Column in Well (ft):a 5,72 Exterior Seal Good: Y:___ N:{ Product Thickness (fty:_
Diameter of Well Casing (in); 7— Pooled water in Head: Y:_‘-_/§:_ Purge Rate (liters/min): _C/, £ (_7 L
Well Casing Volume (liters/ft); (9, L Well Volume (liters); ' S "'i5?— Volume Purged (llters):
Purge Method: @/Submersiblemailer/Other: Date Well Purged:_| 2 7} 20?2

Water Sample Data
Sample ID: G)M - Q\ - 055 Type: E f\)\/ Date; \‘117!"20’2,\ Time: E L"O ‘2 # Containers: ,3'
QC Sample ID: - Type: Date:_ = Time:_ =" #Containers: =~
Sampling Personnel: p( Hwe)«’
Remarks (color, odor, etc. ) Si A a»\—“w Soud \/ »\m h aﬂﬂu ©d &l‘\e«5§

b § AR L % éz’ﬂ i‘?’a m B %
(0.2 : (:!: 10% *10%
Stabilization Requu ements| (£ 10%)| units or =01
317 = e
&\%7,2\ ’@%'3‘)‘
. 39
o )
1 247
[251 | 3,
255 [ 4, WAL S,G 7.
1359 [ 5,06 [7.10_[[8.4 [7.18
’ Li 63 "8 7" io Igﬂ (‘} ’7(0 l‘??
M TN ) B ERWAN
2——%’\%&\5 SEEZES , -
- b pi 2 f7fzenl —
el dwuy—w"‘"“" ——
)

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
(2“39,67 4”25 6”— 55 1/4” — 0,010 3/8” — 0.022 1/2” — 0.039

Recorded by: \’\ ! A(Sezk Date: \2’/ 7/ 2| PageJ_of _1_ Meter Model: Y QT’ PRo PSS

Reviewed by:_j\_\_‘_@(yvvs’q Date: n_ { w ’740'2/\ ) Filename: Well Inspection, Purging, and Field Measurement Form.docx




Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task Naval Yy Site
Number: NA4255-20-D-esd  Order2) FY074  Installation: KQ*YPQ('\"\W Name: O U]
Well Dt_]t

welo: MW |- 47

Well Head Locked:.Y: \/ Depth to Water (ft btoc): é. ,

Total Well Depth (ft btoc); s, DL
Length of Water Column in Well (ft): 18,2\

Depth to Product (ft btoc): ‘Q !

Product Thickness (ft): _ ~

Inner Casing Straight and Clear: Y: _/N: .

Exterior Seal Good: Y;__ N:v~

Diameter of Well Casing (in); 9\ Pooled water in Head: Y:_‘/N:_ Purge Rate (liters/min): 0.2
Well Casing Volume (litel's/ﬁ):_Oné_ Well Volume (liters): \ Q.C]% Volume Purged (liters): 6 A
Purge Meﬂlod@Submersible/Bailer/Other: Date Well Purged: "L/ '7/ 2072/
‘ Water Sample Data
Sample ID: C)M A O?ﬁé Type: ENV Date: I’L/ 7/ 202} Time: ] 2,’?1 8 # Containers: 3
QC Sample ID: Type: T Date: Time:_ 7" #Containers; _——
Sampling Personnel: H )’\ AN QJ/\

Remarks (color, odor, efc.): o\edf ) Co &S‘\ﬁ% oé?ﬂ‘l S

rusled “OH’S bw\tfx) C_SLI(\&Q o 4—'0'\3 ODFI"QN:‘\) no i/cb\

Stabilization Requirements or £0.1) (=10%
54 6.1l TP umpInG) o
2lo Bea\nl Purge
2ls [ Lo 2ar 0,87 |©.24
219 | 1.9 6,29 068 | 0.9
1223 [ 2.¢ £.39 0.60 |09
1227 [ 3.4 639 0354 |Gy
23] 4,2 |63/ e |
235 | 5.0 6,29 0.H8 0,29
J2%9 | 5,8 (6,39 0y7 |eneq
[242 | 6.4 &,39 0.4é 0,29
2 NN e el
SUNSICECH
—
Volume (liters) = [C'lsmg/tubmg volume (hters/ft)] X [Length of water column {]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
7 27— 06 4”25 6”— 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
Recorded by: H HM:\,\.Q\Q Date: \7«/ 7 !ZOLI Page_'_of _L_ Meter Model: VSI E RS

Reviewed by:_\4, Qv 'y

Filename: Well Inspection, Purging, and Field Measurement Form.docx

Date: Ijl,_f[ | wie) Z)\




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task Naval Site
Number: N Z85-20-D-4006 Order: 2) FUOTL Installation: l\&\/@d‘"’ Name: ©OU |

wetto: MW | —H 8

Total Well Depth (ft btoc): A4 12
Length of Water Column in Well (ft); |9,27
Diameter of Well Casing (in); 2

Well Casing Volume (liters/ft); © é

Purge Method: Peristaltic/Submersible/Bailer/Othet:

Inner Casing Straight

Well Data
Well Head Locked: Y:

Exterior Seal Good: Y~ - N,
Pooled water in Head: Y=~_
Well Volume (liters):

n

Depth to Water (ft btoc): 5 :35
Depth to Product (ft btoc): U P

Product Thickness (ft):

and Clear: Y: = N:

N:__ Purge Rate (liters/min): ©,3
l ’ é?—?’- Volume Purged (liters): 12/(9

Date Well Purged: iz—' 6/ 202/

Water Sample Data

sample ID; GM -2{-0%7 Type._ ENV  Date: ,2—/ 6{202]  Time: [242 4 Containers: 3
QC Sample ID: R Type: Date: Time: — # Containers:
Sampling Personnel: )—\w\«k In H@pbel‘

Remarks (color, odor, etc.): _ S\ \\‘;9}\“\’{%, Jc;w:)/v R A M,&,’, oderl £S5, colorless ; babbles in Plow QQ”

[54 5135 AR
0% %e,%_m_ wWae |Sod-oume Pale @O i/man o R
109 | L2 [sad 155 1%35 | 52 0705 98,9 064 0,35 AA
201 12,4  154] [iss [é=22 [-2:7 6707 [fo.50 6,59 _|0.35 | |
125 | 3.4 54l 183 632 [-1U3 [06765 |59.7 |O50 |35 |
1219 14.3 54 (1S4 6% [-20 (0707 |slon |oub 035 N
1223 | o [54] 155 (632 [-25Y9 [0.706 [H759 |oHd 635 |
1227 7.2 sS4l 158 16,227 |-29% o702 3986 o442 035 /
1234 2.4 54| 15,5 6{3”2- -32.6 0708 33.22 | 6,\4] 0,35 |
225 9.4 54] sl 632 [-252 [0908  [28.44 |o4] |o2s l
1229 103 sl 157 1632 [-37.9 (6,706 2741 038 | 0,35 |
243 112.0  |s4] {57 [4%2 [-H0.1 [0.705 2883 [0.37 10,35
T e, ey [y e I
SIS 2D N o ey
____ I
Volune (liters) = [Cqsmg/tubmg volul rs/ft)] X [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Dlscharge tubing diaffeter: (in) — Discharge tubing volume (liters/ft)
ﬁ” —0.60) 4725 6”— 5.5 . 1/4” —0.010 3/8” — 0.022 1/2” — 0,039

Recorded by: p\ \’\On Q,k

Date: \Z/é[?—o?—‘
Reviewed by \’\ “9 NS

Date: (34 [ 207A

Page ‘ of I Meter Model: YST P Re Dsg

Filename: Well Inspection, Purging, and Field Mensurement Form.docx



EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

OV

Site
Name:

Contract Task Naval

Number; NS S e-DA00C Order: ’MQ“’\O% Installation: Ke\l 9.8 v

Well Data :
1% 5317
Well Head Locked:; Y: N Depth to Water (ft btoc): _~-
Total Wel'l Depth (ft btoc);_\* \e D> ‘(‘\ ng»l Inner Casing Straight and Clear: Y: N \'/ Depth to Product (ft btoc): __ WY N lf\'
Length of Water Column in Well (ft): g 24 ¢ % Exterior Seal Good: Y:__ N: +/ Product Thlckness (f1): Sﬂ
i
Diameter of Well Casing (in): @i Z Pooled water in Head: Y:_L/N:__ Purge Rate (llters/mln) ( 2 . ; ,
Well Casing Voluln%#els/ft) O Y Well Volume (liters): T’\ aaU( . Volume Purged (liters): (\(z ( 2
Purge Method: eu/,l c/Submersible/Bailer/Other; \ow HW\J \N0~ kcvun ‘3\‘\( \LUP Date Well Purged: 2-¢-2Z

wetp: MW\ - 4

M@M
Date: l&’l{i Z k

Date: -

Type EM \/

s ——

Time:J(i (Z/ # Containers: 3

——

Sample ID; G\\f\\ 2\~ () gg

QC Sample ID: -~
Sampling Personnel: \9 \<€’ WF \NC ‘ \ _
Remarks (color, odor, efc.): ((éar i Q\\(&){Q/\ A\ pe »’\“\ro\-(’ VLA M( (Ve

S —

Time;: # Containers:

*10%
or :I: 0.1

*10%

Stabilization Requirements _or <10)

Volume (hters) [Casing/mbmg voluitie: (hters/ft)] X [Length of water column (ft)]

sug | 6.3
sus Lo [gad AL
IS0 {20 Kol .2
el (20 1544 ASC
1600 4.0 7K 25, ,
Luo& 5.0 |5ad [§ 2650, |2 O
[LlO 16.0 [s.44 || “ g 10,256 (2.8 Z%fe O.l2
felz | Samole ool w/
L.)\\\\
- \ ‘ /\ _
A —
‘ \\
J:w ;0’.“ SIS 01 %ﬁ

Well casip g “dia

4” —2.5

ter (in) — Well casing volume. (liters/ft)

6”— 5.5

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

1/4” — 0,010

3/8” — 0,022 1/2” — 0,039

Recorded by: Q \/\(,’\\_\(’WC \\ Date: 17/(\2 ﬂ

Reviewed by \f\' “QM

Date: ‘H‘@l ]A

Page_X__of [

Meter Model: YD 055 20(008 (-

Filename: Well Inspection, Purging, and Field Measurem'ent Form.doex



EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

‘Well Inspection,
Purging, and Field
Measurement Form

Purge Method: Peristaltic/Submetsible/Bailer/Other:

: Sﬁ?&ﬁtﬂq Yrgs-w- Dol 0 ilSk i meﬁlszill"/l?llon Key Qort- Niﬁlee: ouvl
Well Data
Well ID: MW \ Well Head Locked: Y: ¥ N Depth to Water (ft btoc);_- & ? 83
Total Well Depth (ft btoc): \"}, \q Inner Casing Straight and Clear: Y: ‘/ N Depth to Product (ft btoc): N
Length of Water Column in Well (ft): i . 43% Exterior Seal Good: Y: ¥ N: ‘Product Thickness (ft): _{\J P\
Diameter of Well Casing (in): 1 Pooled water in Head: Y;__~ N Purge Rate (liters/min): _ (). 2
Well Casing Volume (liters/ft);_© fo Well Volume (liters); & . GO Volume Purged (liters): S - (&

—_—

Sample ID:_LaM -\ - 054 Type: e

Date:_\21"#{ 7.4

Date Well Pﬁrged: A" »‘2«./ ? Iy

Tﬁne: \’)7 Oa\ “5

# Containers:

QC Sample ID; —

>

Type:

Date: S Time: = _#Containers; =

Sampling Personnel: __ {5 /D¢

Pairey € Pewnah  DRpgls

{Remarks (color, odor, etc.): C;lQ(‘M”‘ ne ol

& 0 2 & 10% (:i: 10%
Stabilization Requirements units + 10 +10% or <10 or £ 0 Dl (+10%
1752 | e fmg’ it g i
2D | Bedna | buae,
03%] 1.0 [¥40 (W6 [ Tul|wof [6 124 (1§ 660 |0
il 713 |70 |ug [ 281 [ue.s (0228 | A% | 0.MF | ooy
Me | 2.6 1790 | 1.6 | 182 [ W | 0.22% .37 | o3 | 0.1y
1SS0 | 3.2 290 [ W6 | 2.9 W9 [0.223 | 9.6l 0-3‘3 0.4
sy | 3.3 3% Wy [9.50 Fde Jeg | €2a [oay [o.
125 | U4 [ Fa0] We [ 2ua| 482 | 0272 | 295 [0.33 | 6.0
ML [ 5.0 ’% O Wb | FE| §F.8] 022 290 | 0.5 | 0.4
Dot | &-6 0 e | US| &8 | 0. 2% 9.0\ ] 02 o\
1302 Colleck SO
vl -—
T :
Volume (llters) = [Casing/tubing volume (hters/ft)] X [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 4”25 6”— 5.5 1/4” — 0.010 3/8” — 0,022 1/2” — 0,039

Recorded by: AI’\V\V\('\V‘ DU/‘WW_S Date: \Z/ "H’L'\
Reviewed by:\". Dnnss Date: \2| 7 /’201\

Page k of \ Meter Model: Y5\ ?'“ OSS

’ Fllename Well Inspection, Purging, and Field Measuremkdbl(‘orm docx



EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Ic\jlﬁ?rﬁiecrt NHUITEAo-O (il Order NEOY6 Insg?l\zllétlllon Yey Ny e Niﬁlee: 0,9]!
" Well Data
Well ID:j'v\W \" S \ - i Well Head Locked: Y: ___ N:L/ Depth to Water (ft btoc): f .ISS—/
Total Well Depth (ft btoc); &?z O Q/ Inner Casing Straight and Clear: Y: l_/ N:__ Depthto Product (ft btoc): _W¥H.
Length of Water Column in Well (ft): i‘;\ M Exterior Seal Good: Y:_‘__/N:_ Product Thickness (ft): W P
Diameter of Well Casing (in); Z" Pooled water in Head: Y;___ N:_\/ Purge Rate (liters/min); ( 2 Q
Well Casing Volun;g_ (liters/ft): O (Q Well Vqlume (liters); 5? , ‘TLH@ Volume Purged (liters): E 0 '
Purge Method: erist;l;ig/Submersible/Bailer/Other: Lew Vlear Clock bea kﬂe’a\/ o Date Well Purged:\2 - - Z4
T Water Sample Data :
Sample ID: @M‘ - ?( - ﬂq 6 _Type: EN\/ Date;_{2 (¢ -2| | Tirhe:\?; 48 # Containers: 3
QC Sample ID: - Type._ Date;  —— Time,_ # Containers; _ =
Sampling Personnel: q ‘(( ” lC\n./€((
Remarks (color, odor, etc.): N i

x10%

Stabilization Requirements

*10% '
9;‘:}:0.1‘ :I:l()%
\220 | 0.2 gcs

€35 Tia [9.50[ 0.4 10 23 14,06 1010

V205 1,0
B0 | 20 [83S W (S0 [0 [(LagS [4 St |za4 Q. it
12851 30 B35 [l [ s31ay T¢ 265 [A0S [3.90 | offk
240 1 4.0 143 [\d | @SS 1150 o S [BSK [2.6% [0 |0
1368 6.0 1625 llu [€CS 0.6 [0.246 [ | %56 | 0.1]
1248 | Som p\f’ collected
(_)0\\
\%\
"\-\V
\‘M (v)ﬂ
B

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (fv]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

22—0.6 4”—25  6"—>55 1/4” — 0.010 3/8” — 0.022 1/2” — 0,039
Recorded by: 8.- \/\@‘\‘\\(’VC/\\ Date: \{ - Z ( Page l of \ Meter Model:QQO'Sﬁﬁ ECED.

Reviewed by: {’\ - D«U\V\,\( Date: ‘V)// {Q / 7/\‘ Filename: Well Inspection, Purging, and Field Measurement Form.doex



EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
e e \
Iiﬁﬂ)aecrtz ‘5"\‘”\7875 ~Jo-)- @ngiisel; ()/\é “Xo Insg?l‘;?ilon:maﬂh Niife;—— (C‘:);ilhlﬂ\%
Well Data

Well ID; W\\A) \ -6 Well Head Locked: Y: _‘{ N Depth to Water (ft btoc): ',38
Total Well Depth (ft btoc): Efi X ' Inner Casing Straight and Clear: Y: V_/ N:__ Depth to Product (ft btoc);-—\g\z%-“ [ Viim
Length of Water Column in Well (ft): k \ f“ Exterior Seal Good: Y:L/ Ni___ Product Thickness (ft): N A
Diameter of Well Casing (in): Z. Pooled water in Head: Y;__ N:L/ Purge Rate (liters/min): _(J, 2
Well Casing Volume (liters/ft):c)r W Well Volume (liters): ﬂ A4 e Volume Purged (liters): 8 @
Purge Method@é/&lbmersible/Bailer/Other: Loa Flow Date Well Purged: \2~ (¢ 2

Water Sample Data S
Sample ID; G\W\ »—2‘ J-—OL'H‘ Type: ENV Date:_|2 -( -2 Time: \’)9?) # Containers: 5
QC Sample ID:; - Type: Date: - Time;_ — # Containers: __——

Sampling Personnel: g\.‘ AGIA K(’ ’\“ iW’C'(
Remarks (color, odor, etc.): (\‘ eqay”, No ﬂo( W

1 (0.2 @&10%
Stabilization Requirements| (+ 10 units ‘or 0.1
Hdo [ 0.3 S Punipi
Wag Vo
Wso [ 2o,
WSS | 3.0
GO [ 4.0
208 5.0
izio | GO O
215190 [g 2¢
{720 8 .0 20 I\
122% MW\\‘“J@ Celile cAele |
VA Y \
(S N
S e —
. (— Y

Vohime (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column'(ft)]
Well caiiﬁéa‘i'a' jeter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

2”7 — 0l6 4” =25 6”—5.5 1/4” — 0.010 '3/8” — 0.022 1/2” — 0.039
Recorded bym}\)(,@"”tl( Date: Y2 -2 \ Page \ of _\ Meter Model {RODS) 2010038
Reviewed by: 'A‘: Dy g Date: ‘L / (p (21 Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Naval Slte

Number:isii1.54 ~ /) ) (p0l Order L\(tvw% Installation; K&V\Bc \/7{"‘ Naime: OU

Well Data

Well ID:JY\\M \" 63 Well Head Locked: Y _‘/ N Depth to Water (ft btoc): L\ g( ) ]

Total Well Depth (ft btoc): \E) 9(‘ Inner Casing Straight and Clear: Y: ‘_/_ N: __ Depthto Product (ft btoc): L ! D

Length of Water Column in Well (ft): EU y Eicl Exterior Seal Good: Y:__‘_/N:_ Product Thickness (ft): hl -

Diameter of Well Casing (in): Z ' Pooled water in Head: Y:__ N:_‘/ Purge Rate (liters/min); _ U o8 0.3

Well Casing Volume (liters/ft): Q. V) Well Volume (liters): (1 S'"t Ll Volume Purged (liters): (; G

Purge Method: eristz@c/Submersible/Bailer/Other: LoveHooa Date Well Purged: \ Z -( -2\
Water Sample Data ‘

Samnple ID:_@_N\/ D\ (M Type: 2N v Date:12-L-2{ Time: ‘b’))()% # Containers: _ (5

QC Sample ID: — Date:_ o Time: # Containers™___

— Type:
Sampling Personnel: Sn\<(’)f\f\ ~(’,\/\ny“

Remarks (color, odor, etc.): (\\ v (No 06{0’(—’

Stabilization Requirements|
us 10.0  hicll
2S0 | 1o [3qo
1285 [ 2.0 [290
300 | 2.6 [390 [\~
[20< [4.C 340 [I\S
1208 | Qawple  cbllecles

O~

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length ofrwater column (ft)]
Well casing digneter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing vohume (liters/ft)

27 —0,6 4”25 6”355 1/4” — 0,010 3/8” — 0.022 12” — 0.039
Recorded by S KP’\‘\Vl@WU Date: \2 le-2 ‘ Page s of s Meter Model:“{()ﬂﬁ 207 2o

Reviewed by: W Dy Date: \L l A [ /L\ Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task ) Naval Site !
Number: 12997 20- 0- ¢ Order: WM Installation: Wy oty Name: Ou \
Well Data
WellID:__ Mo\~ S \‘\ Well Head Locked: Y: L/N: _ Depth to Water (ft btoc): § 3
Total Well Depth (ft btoc): N b:)“.a v Inner Casing Straight and Clear: Y: _‘/ N:___ Depth to Product (ft btoc): VA
Length of Water Column in Well (ft): 3‘3\,’“ Exterior Seal Good: Y:_\“""N:___ Product Thickness (ft): VA
Diameter of Well Casing (in);,___ .~ Pooled water in Head: Y;__ N:! Purge Rate (liters/min): __ ¢+ 2
Well Casing Volune (liters/ft); _(3& Well Volume (liters): 2. L’D Volume Purged (liters): L’( e,
Purge Method:@@C/Submersible/Bailer/Other: Date Well Purged:__\2 /¢ /2|
Water Sample Data up
Sample ID; C-U- oy Type: Env Date;_\2/6 72 Time:_1257  # Containers: j >
QC Sample ID: — Type: — Date;  — Time;_ —~ # Containers:
Sampling Personnel: __ % . Yeiiar
Remarks (color, odor, etc.): __( \cew , A~V 7t

\H17 1.0 S5 1 \vs | 7% |wa | pao | WD | V89 | 210

1% 1.2 10 | 513 Wbl 776 [ \$61 | oae | o7 [ 1.5 O
(H2 5l S | ey | 790 wad [ oo | 0,88 \.51 | oo
o W g ey | kb | 59 [ ool [ o1 1 -47] ol
WL olleer-| S aumQpe

Volutne (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column {0]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

@—% 0.6 4 —25 6" —55 1/4” — 0,010 3/8” — 0.022 1/2” — 0.039
Recorded by % + Woknes Date: X176 £\ . Page_ \__of __\ Meter Model: ‘ZS? { o bss
quisoo

Reviewed by: \’\ %\V\U/S Date: szﬁt tl ZA Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task Naval Site
Number;_VWML 5§10 -0 bos b Order: #yuzss2i,  Installation: V\(\/K?U.rl. Name: _0 (A l
Well Data
Well ID; mv.w \ =355 Well Head Locked: Y: _\/ N:__ Depth to Water (ft btoc): _¢| . 1z
Total Well Depth (ft btoc):_>4-3 > Inner Casing Straight and Clear: Y: Y — Depth to Product (ft btoc): ___A/A
Length of Water Column in Well (ft): M. \'(\ Exterior Seal Good: Y:;___ N:__\/ Product Thickness (ft): "V A
Diameter of Well Casing (in);_2 " Pooled water in Head: Y:;/’ N Purge Rate (liters/min):k ot
Well Casing Volume (liters/ft): . 0 Well Volume (liters): \ Y. (0'“‘ Volume Purged (liters): 3. e
Purge Method: R@E@Submersible&ailer/Other: Date Well Purged:_\7 / 6/ |
Water Sample Data 139 ’ {
Sample ID:___ G M2 = AU\ Type: /M 5/%D Date: /b /N Time, T 5T # Containers: K 7
QC Sample ID: — Type: ™ Date: - Time:_ — bl # Containers:
Sampling Personnel: D e we 5
Remarks (color, odor, etc.): £ 1¢a”, no o do~

Ity
(i 0.2 *10% (:I: 10%
Stabilizatiou Requirements| (= 10% | _units +10 £10%) | or<10 or & 0.1)] +10%) | _
itoy gz * thito WateE (préipiitiping) o & G 4
109 | Be catal puoyle _ ALA
nu.\ \ o w4z W2 | 742 | 17us 9.152 |11 Qo | oyqs | oz X
Ly | vro Jusz [ W2 ] 761 [ 36y | 6062 | 1258 | 062 | oz

1130 B Y WAL | W2 | 768 1 \37,,, | 62 [ 20\ W] 0.éo | ©. .12
R ollede S hQie.

| Volume (iiters) = [Casmg/tubmg volume (11ters/ft)] X [Length of wate1 column (ft)]

Well cqsmg diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
2} — 0.6 47 —2.5 6”—5.5 1/4” — 0,010 3/8”—0.022 1/2” - 0,039

Recorded by: V\ . \\(0\ ne § Date: __\L// l) /1A Page_| of |\ Meter Model: 75( ¥ 55

20>

Reviewed by: W “V\V\\\ < Date: \flv“/ . ’,),\\ Filename: Well Inspection, Purging, and Field Meaj;\remen?Form docx




EA Engineering, Science, and

WellID;_mJf-3C, ¢, 2 Well Head Locked: Y: _\A L
Total Well Depth (ft btoc); % Wbz Inner Casing Straight and Clear: Y: _l/ N:_
Length of Water Colurnn in Well (ft); \C\\%\ Exterior Seal Good: Y: _\_/ N_
Diameter of Well Casing (in): /l/ Pooled water in Head: Y:__ N: \_/_
Well Casing Volume (liters/ft) :_M Well Volume (liters); W %O\

: Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task . .corruere Naval Site
Number:;_#UUZsy"- 25 P- dos, Order: Y41%* . Installation:__Keyfo/ 4 Name: oo
Well Data

Depth to Water (ft btoc): __th, &

Depth to Product (ft btoc):  A/A
Product Thickness (ft): A/ A
Purge Rate (liters/min):__ &> . 2

Volume Pul‘ged (liters): G.o

Purge Method: l@'@w&lbmersible/Bailer/Other: Date Well Purged:_ )2/ 7/ i
Water Sample Data .

Sample ID:;_ &z -1\~ oy Type.__Eny Date;_ 12/7 /2| Time:___ /0y §  # Containers: 3*

QC Sample ID: Type: T Date: Time; T # Containers: —

& [t

Sampling Personnel;

Remarks (color, odor, etc.): C’\DVAY, ne o ét’) ) Sl Sleen

= 10%

Stabilization Requirements

<10) |

&10%

2952 - W3
DM | Beain Ppuee. /o
o1 (W u.g) oy | 7487 | AT
oA "0 v g 6M3S | s | o .57
V019 D \.8) o3y | 37:.80 [ peny)
oY o EY o U3l | 12,78 | o33
WY | .0 [ uwa) ol%0 | .¢2 o, 3]
ouY (_,7”0 L\-‘B} @,LI‘Z? ‘\,ng O3
wut | cwllec Séban
_\\.
\"\
T ———.]
——
e

r

g
ng/tubing volume (liters/ft)] x [Length

of water column (ft)]

Well casing diameter (in) — Well casing volume (liters/ft)
27— 0.6 47 —25 6”—55

1/4” — 0,010 3/

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

8”7 — 0.022 1/2” — 0,039

Date: 12 /1/7)
Date: \’)//Dl IL‘\

Recorded by: TN N4
Reviewed by:Jl’  Denacn

Page \

of [ _

Filename: Well Insp

Meter Model: YSl pre nss
Weo
t Form.docx

: -3
ection, Purging, and Field Measuremen



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6‘]l AVe, Suite 707 Seattle, WA 98121 Measurement Form

I(\jlﬁiﬁlbae(it VUWWTHE -0 Low(, (}EIS;;:MWMInSg%ﬂon: Ueyped: N?lﬁfe: O |
Well Data

WellID:__ MW 56, ¢\ Well Head Locked: Y: _“"'N: _ Depth to Water (ft btoc): S~ 5~ D
{Total Well Depth (ft btoc):_ |2 2. Inner Casing Straight and Clear: Y: { N:_ Depth to Product (ft btoc):  MA

Length of Water Column in Well (ft): C) %0‘ Exterior Seal Good: Y:_‘{ N:__ Product Thickness (ft): VA

Diameter of Well Casing (in): L Pooled water in Head: Y;__ N:_\_/ Purge Rate (liters/min); _ o+ T

Well Casing Volume (liters/ft); M Well Volume (liters): V\ AD Volume Purged (liters): & - <

Purge Method: @”‘@Submersible/Bailer/Other: Date Well Purged:_17 /2 |

Water Sample Data 17,/ /302,
L1y

Sample ID;__{o m-Ti-0U{ Type._EAaVv Date:__ 17872 _ Time;.o $45 # Containers: &
QCSampleID; - Type: T Date:

st

. s 3
Time; # Containers:

Sampling Personnel: B H

Remarks (color, odor, etc.); ¢ lo L4 Y LAC O der

Stabilization Requirements

0959 | ~— $.5%

0910 Beqin [Prrae -

%4 l; ‘.o ]

091 22 1563 | Ws 10| 2.5 | w.c0B| 27,9
M5 20 |55l NS ] 575 | 8V (6505 [ 2hu—
0925 Mo 15855 |15 1¢zf 2402 | osve | ¢,73
296" Swo 1583 |\ 076 | 2% .0 | ¢oaniz | 9.6 7
o %40 6o 563 | Ws 1673 24,0 p.sdé | 299

645~ | (ollec ]| Seun~gie
T —

D ——

oiil i Gl J Ci g arge i
Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column 0] _
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
2" —0.6 47 —2.5 6”— 5.5 1/4” — 0.010 3/8” — 0.022 1/2” —0.039

\
Recorded by:; ?3 ' \\(/\ ~th _ Date: 2/ '7/ 2\ Page_\ of \ Meter Model: /4| @ bes
. X i - ) \ . . . . WUy,
Reviewed by: \ . ‘0( AW S Date: 17 / ’X/ Filename: Well Inspection, Purging, and Field Measurement Form, docx




EA Engineering, Science, and
Technology, Inc., PBC

2200 6" Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract

Number: NV\V\V;S 10-97 booto

Task Naval | Site

Order: V\PV\G\(" Installation:K(—’\{ POWM Name: _(O'W |

Well ID: MW1- §8 ( (nawpe | '2,\

Well Data
Depth to Water (ft btoc): {, 45

Total Well Depth (ft btoc) fa.as’

Length of Water Column in Well (ﬁ):MMI t\wh»W[[“‘SEXtCI‘iOI‘ Seal Good: Y;_¢~"N:___

Well Head Locked: Y: “ N:
Inner Casing Straight and Clear: Y: f_/ N:__  Depth to Product (ft btoc): N g\
Product Thickness (ft): _{N ¥

Diameter of Well Casing (in)# ¢ Pooled water in Head: Y:___ N:/ Purge Rate (liters/min): 0 ;
Well Casing Volume (liters/ft):pac Well Volume (liters): M« Volume Purged (liters): c .G
Purge Method: R@/Submersible/Bailer/Other: (ow :HO A Date Well Purged: 1'2.-7] - <\

: Water Sémple Data
Sample ID:GW - 2\ - Q1 § Type: AN v Date: L 2-}-'4 Time:iuJ 4 # Containers: S
QC Sample ID; SR Type: T~ Date; ——— Time;_——— # Containers; ~———

Sampling Personnel: S \\/P\J\‘ CM-C‘(

Remarks (color, odor, etc.): Far \}64'7 y S‘ | Qﬁ’\ + ‘!7'(‘"' ‘,V’C’\(’ Vv gl l \

D
@02 & 10% (£16""‘/J
Stabilization Requirements £10%)| units £10 <10) | or =/ ilo%‘ 7
630 10,2 [tuz |5 P ' cpumping N
sy { 1.0 Jry4s A 16U ), : 290 [0.0S
lode 1 2.0 147 W30 (W3 13,2 0.3 [y . a4 1o, 1€ T wlhe
a1 3.0 [6us {2\ [ (4N ][0 S1° @ 214 [0 ¢ [ 6350
USO_| 4.0 Tuds M2 TL.2 163 (0218 15016 1o el e
foss 1 ¢.0  [etZ 032 G (0578 [C,2(q ©0,203.57 [§ 1%
Weol O [&4% [BX [0 .6O »~6fi.f' 0.314 | 6%.49 [3.62 [0S
W04 | Sampllr — calllecich
A
u\\
\\N
\\N
. \k -
| %b-\ —_— )
I
Volume (llters) [Casing/tubing volume (liters/ft)] x [Length of water coiﬁmii (ft)] ‘
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0,6 4”25 6”— 55 1/4” — 0,010 3/8” — 0,022 1/2” — 0.039
ASRY NI ' ‘ .
Recorded by: & Y\P{'”ﬁ\‘fd\ Date: X}'Jl?/\ Page l of _| Meter Model YRUDS guii O

Reviewed by:_[4, Dernsg

Date: 2/ ¥/

Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task Naval Site
Number: NWMVSS - Yo 9 «0W Order: F)/\C"AQW Installation: \<f‘\{ ﬂ:v'L' Name; ()\ W \

Well Data
Well ID: W\Nl -5 ( .(llna nne ( \> Well Head Locked: Y: \oN;
Total Well Depth (ft btoc): Q l ,@, ({[ ( Inner Casing Straight and Clear: Y: \-_/N: _
Length of Water Column in Well (ft) :&A‘H(hgmz((h (.) Exterior Seal Good: Y:;‘/N:__
Diameter of Well Casing (in): M L Pooled water in Head: Y:;___ N:_\_/
Well Casing Volume (liters/ft): ¢ Well Volume (liters); MC
Purge Method: P@@c/ Submersible/Bailer/Other; \ewj B v

Depth to Water (ft btoc).@‘ (;r 3} {
Depth to Product (ft btoc): ! M{}
Product Thickness (ft): i 1”4—
Purge Rate (liters/min): __( «Q
Volume Purged (liters): [ ¢

Date Well Purged: 122 -7l

Water Sample Data

Sample ID M -0 0\\ Type: EN\/ Date: {2-1-2) Time: \B.20 & Containers: 3
QC Sample ID; —— Type: : Date;_———" Time:_- # Containers: —
Sampling Personnel: S. K(JK'HQWC \(

Remarks (color, odor, etc.): \,t’ V\-i tur \alﬂi N o CIJ A

\WIN \o\m!l(\ (}\r-\/\ &/ét\/m&& ’m e, Co\u c\—e& w/xmm\*ﬁ Call o 4 SCWM

Volume (liters) =

+0.2
Stabilization Requirements| (+ 10% (umts
izo | 0.2 |%50°]
W24 | well [Day - .
_uﬁ() - /fa.L(ﬂ/ (o iledebeel  §ann ple : M afler
‘ “qﬂ - !\"I (i‘(-é’ gd l"\ %v O (j\ L‘(Ll ZJW'M?‘Q« duvt,
1348 — 1 = N .36 []S3.] Uyl o vel apa,
12U [ Wel\ [Day pry,
PN I A
(O
~—_
M\M 78
T~ (A&
L T —
 —
I

[Casing/tubing volume (llters/ft)] x [Length of water column (ft)]

27— 0,6

47 —25

Well casing diameter (in) — Well casing voluine (liters/ft)

6”— 55

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

1/4” — 0,010 3/8” — 0,022 1/2” — 0.039

Recorded by: 8 kfw {ur” ll

pue \2-1-4

Reviewed by:_{A. QS

Date: H//T/’Z’(

Page \ of: ' Meter Model P20 ot €2

Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technolegy, Inc., PBC |  Purging, and Field
2200 6th AVe, Suite 707 Seﬂttle, WA 98121 Measurement Form

Contract Task Naval Site

Number: 1155 20°P (.00 Order: LW’% Installation; j‘<(’ &I Dm/ A Name: OV \

X N Well Data _
Well ID: M\N\-QD%/C ‘M‘Mt’l-é‘\ O\> Well Head Locked: Y: ‘/N - Depth to Water (ft btoc): Y > L’ ("&
Tot’nl Well Depth (ft btoc):_ & d Inner Casing Straight and Clear: Y: g N: Depth to Product (ft btoc): ﬂ

Length of Water Column in Well (ft):_ a . Q Exterior Seal Good: Y:L/N:__ Product Thickness (ft):__{\J A
Diameter of Well Casing (in):_M.\ W AT W\y(_( " Q Pooled water in Head: Y;___ N:_‘/ Purge Rate (liters/min): =
Well Casing Volume (liters/ft); WM Well Volume (liters): $A( Volume Purged (liters): (3 ()

Purge Method: Peristalfic/Submersible/Bailer/Other:  \syar Ru Muvih U (Chemnel Ul Date Well Purged: §2="7 -3
v . -
iy, AN -Z1-05"0C &

Water Sample Data
Sample ID# Fgﬁii = Type: NV Date: _‘A 1. 3-\ Time:l 0¢2  #Containers: S
QC Sample ID: T - Date: y Time:_ <" # Containers: ——

Samplmg Personnel: 8 Ve &\"(C V\, \
Remarks (color, odor, etc.): ’F\}Vﬁ\l“ ( clo ti’ﬂ j \o\n C ‘L) ,Q\‘l‘ %-\—'%hf)\fum er 4

_ @10% | @10%
Stabilization Requirements| (- 10% i % or:l:O 1) 10%),
00 10.2 |loes | . : “puinpiig). (T
OAS | .o [0S N 3 2.8 Ol
6 120 |60S \2@1 A7 -8 [0, 536\ QA4S | 3% |7, [
a2S | 3.0 05 13 [Nw -86.b 0333 90,8430 |0 <
M40 | &0 1405 Ray [fal ~4%9 G332 A4 | v 0 1S
O94S | 6.0 .05 Jrys (Na FID.Y | pdoo A 49-13 (R 0. 1<
IS0 | ¢.0 16.0S Ty A€ =184 (.35 (A1 [z, .
s M o (o< \;ju‘l N0 189,91 0,329 [A3.3(, [3 70 [0 (%
1903 | Co\Vedt Balgle
("o :
e S—
N AN P
i =y

Volume (liters) = [Casing/tubing volume (hters/ft)] x [Length of water colmnn (ft)]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 4”25 6”— 5.5 1/4” — 0.010 3/8” — 0.022 1/2” — 0,039

Recorded by:_&,ﬁﬁﬂﬂ:ﬂ Date: i'Zv"l-?,l Page & of S Meter Model PRy DS W20

Reviewed by: H‘. OCVI"M\S Date: | Z/ ?/ 24 Filename: Well Inspection, Purging, and Field Measurement Form.doex




EA Engineering, Science, and

Well Inspection,
Technology, IIIC., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Iiﬁilrgbaecrt N U5 - Db L 01215631; et 9ty l:‘WﬂlaInsi\aI?l‘:tlilon: ey Pert Niife: Ol
Well Data
Well ID:__ MLy i- S”Ci Well Head Locked: Y: z N:_ Depth to Water (ft btoc): \ AS
Total Well Depth (ft btoc):__ 74 22 Inner Casing Straight and Clear: Y: ~ N Depth to Product (ft btoc): A A
Length of Water Column in Well (ft): q 5\*8 Exterior Seal Good: Y:___ N:_\/ Product Thickness (ft): zyﬁ
Diameter of Well Casing (in): 7 Pooled water in Head: Y:_ Ni__ Purge Rate (liters/min); & . Z
Well Casing Volume (liters/ft):_OL Well Volume (liters); i’ﬂ) . XQ\ Volume Purged (liters): $. Q
Purge Method: R@E@Sublnersible/Bailer/Other: Date Well Purged;_ 12/ 7/T!
Water Sample Data

SampleID;_ &' - 08 | Type: Env Date:__12/7/L) _ Time: 1215 #Containers: >
QC Sample ID: _— Type: M Date: - Time;_ = # Containers:__~——
Sampling Personnel: Bt

Rematks (color, odor, etc.): _ CAgesS LN 9O dar

g Ty
E10% | E10%
Stabilization Requirements, or<10) | or+0.1
22 | — lng
WU ] o, Qlrag, , G
152 Voo | 0
Ny 20 [IREY
1200 3.0 Mg
105 u.2 ¢
110 5.0 INg : g G 2yd | Sodz | 037 S N\Z \
25 | rofled Y Shagie
\
B
\\\
\
]

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (]
Well casing diameter (in) — Well casing volume (liters/fY)

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

/2’ — 0.6 47 —25 6” — 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
Recorded by;_ b “\’(/i AN Date: 11/1/1\ Page_ | of | Meter Model: S §7 o P&
, . ® E QU &6
Reviewed by: H. D iy Date: {2- ('% (’Z/\ Filename: Well Inspection, Purging, and Field Meastlreﬁn%‘l’olxégc(f




EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field

2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract . Task Naval , Site
Number: N\ALS5~ Jo- D~ 000, der- LIE UOHo Installation:_ Uy Por + Name: __ G|

Well Data
WellID:__ M =\ — Lo Well Head Locked: Y _j/ N: Depth to Water ({t btoc); 9 3%
Total Well Depth (ft btoc); " 7 « 47 Inner Casing Straight and Clear: Y: ! N:__ Depthto Product (ft btoc): A/ A
Length of Water Column in Well (ft): ﬁ) 66\ Exterior Seal Good: Y:_L/ N Product Thickness (ft); __ A/ 4
Diameter of Well Casing (in); 17 Pooled water in Head: Y:___ N:L/ Purge Rate (liters/min): __ © -
Well Casing Voluine (liters/ft); 0. Well Volume (liters); \|. { S/ Volume Purged (liters): See
Purge Method: @@@“L‘Submersible/Bailer/Other: Date Well Purged:_{2/%/ 7.1
Water Sample Data

Sample ID;__ (5 -2\ =052 Type,__&nV Date:_[2/€ /21 Time: 123] 4 Containers; __
QCSample ID:__ (5 r~n-T A ~OS3  Type: Fd Date;_\2/8/7\ _ Time: 12.3C Containers: __~ 5

Sampling Personnel: ' H
Remarks (color, odor, etc): £ \Tov { no odosr

02 |
unit§ '

1\ Y7 ~— 93290
o\ | Yeatoa] Pvoa o sek . ¢
e Voo (9% [ W7 [ 990 | 99\ [or3ee | 274 | 1.9 | oy
T\ 10 Ywe | 1B 22 1 109.¢ |28 | 20,8 | 079 oY
AL 2D Ao | w7 | 769 N z] 0300 | 2. v2 Ol | edy
(11.) IRr> Ywp | 0T | 74810557 9FB0e | 2p.0q o bl | p.1y
A 5.0 Yuo | N | 7. 4L We.| |30l 2ig7]0s8] oay
Ul | collecN Snnlgie

\

Volume (liters) = [Casmg/tubmg volume (hters/ft)] X [Length of water column (ft)]

Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 4" —-25 6" — 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039

Recorded by: %, \\O\f\ 25 Date: _\2. /% /2\ Page_ \_ of l Meter Model:
Reviewed by: W Qentiis Date: \2/ A / 702

i Pre PSS
526

Filename: Well Inspection, Purging, and Field Measuremen%orm docx




EA Engineering, Science, and  Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task Naval Site Mﬁ'z’ tlee2]
Number:NHH255-20-D~606(, Order: “2)F YO/ Installation: K‘L\ll POQ"( Name: e OWUL |

Well Data
Well ID:i/\ ‘/\5 l - é I Well Head Locked:; Y: Depth to Water (ft btoc): L" w% 2
Total Well Depth (ft btoc): [anbl Inner Casing Straight and Clear: Y: Z N:__ Depth to Product (ft btoc): N P
Length of Water Column in Well (ft): 9. [’l Exterior Seal Good: Y:_‘\_/N:_ ~ Product Thickness (ft): =
Diameter of Well Casing (in): Q\ Pooled water in Head: Y:__ N:__‘/ Purge Rate (liters/min): ©."2
Well Casing Voluine (liters/ft):gi Well Volume (liters); 1_.1 ¢ 87'?— Volume Purged (liters): l?)ﬂ o
Purge Method@@ubmersiblemailer/Other: Date Well Purged: IZ/ 6,/ 202]

: Water Sample Data .
Sample ID; GM-2}-05H Type. ENV Date: "2-/ bl2o2] Time:_| |10 # Containers: 3

Type: Date:_ === Time:_ ™ # Containers: _

QC Sample ID: :

Sampling Personnel: H H(L\‘Q\/\

Remarks (color, odor, etc.): %L e edor upon omn$aq, wd' L«\Q&U‘ Ce)\ gf‘\ €5¢ bm\;\o‘es N ")\‘[OL J QQH
Pery Pugngy s%mwc) warlgine o \O

= u/ pews durgs ﬂJr e

@02 | " 10% | @10%

Stabilization Requiiements| (+ 10%)| units =10 =10%) | or <10 | or=0.1

1006 W22 [

1020 B%‘n ﬁ)uu:%; D¢ ‘ : A

1025 | 1,0 [H88 [[4.H [6.95 [12.0 |0.397 | 13%,7) L& ]o.09 {
105 | 20 [4.91 [|0,4 1682 [177.2 [6.394 2,23 2,05 [0.19 \
10325 [ 3,0 Hal MY (6,96 [157.60 10337 126 .74 [©.19 |
IOL'O L‘oo L\oq I"':z 7:00 H’Z>€:’:7 O'qu 217‘ ‘uag 0"Ci

lo4s | 5.0 4s Y4 | 700 |28 |02 27< 1123 0,19

loso | 60 [HA[ M0 [7.0l [98.7 6390 [7.98 [lox .9

1055 |70 49 [H.o [7.01 [77.3 [6,3% 833 |0.95 [0.19
oo | g6~ | Do @\'AM? ¢ u(%) Sul 3 o news Imp

I i O 1 e (I HIHINE[20 <
{0 3,0 Hal 9 702 (55,7 |00 97 16926 | 019
S [9,0 Hl 11432 [7.02 [H49 [6.34] 1282 0,63 | 0,9
i{20 10,0 HAl 149 (70> [30.5 (022  [[Lbs |05y @.19
"25 ' ' 7.04 2, ] Dy ’ ) _ ®-| ‘
iar f“,; M xg e
Volume (liters) = [Casing/tubing volume ( lters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft) Dischar ge tubing diameter (in) — Discharge tubing volume (liters/ft)

27 — 47 —2.5 6”— 55 1/4” — 0.010 3/8” — 0,022 1/2” — 0.039
"{%/
Recorded by: H ) HLL:‘Qk Date: [&\5 M;lz;(_& (3 Page l of 2- Meter Model: \/5:C PRO 055

\J
Reviewed by “- Wmm?ﬁ Date: \’2/‘/ e\ \ Filename: Well Inspection, Purging, and Field Measurement Forn.docx




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field

2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

I(\jlﬁ?r?bae(it NUML55-28- D-Loo Or’llsg; UFY074 'Insg?l‘;tlilon: Kt’/y ?@T\’ iife @ l/{ ‘
, Well Data
Well ID: M\/\} \ -6 ( Co .UT) Well Head Locked: Y: .~ N: __ Depth to Water (ft btoc): H.22
Total Well Depth (ft btoc): [,Z—vcl Y Inner Casing Straight and Clear: Y: o N: —_  Depth to Product (ft btoc): N K
Length of Water Column in Well (ft): %172 Exterior Seal Good: Y: '~ Ni___ Product Thickness (ft):_
Diameter of Well Casing (in): = Pooled water in Head: Y:;___ N:_(_/ Purge Rate (liters/min): 0.2
Well Casing Volumne (liters/ft):% Well Volume (liters): H 872 Volume Purged (liters): l5 . O
Putge Method:@f*ﬁs‘tal c/Submersible/Bailer/Other:; Date Well Purged: , 21/ 6 / 202
Water Sample Data

Sample ID:; bM-21 054 Type: =NV Date: [ 1/&/’2021 Time: l 4O« Containers: 3
QC Sample ID; Type:_—_____ Date: Time:_ " #Containers; ™
Sampling Personnel: i\ ! L\Cvs\e"(
Remarks (color, odor, etc.): ()-66,-) e od ar~ R ASVAN CL)&)JU\\\/?/\ , d‘a‘*\/“'. o lofle $S’, E"Lb‘u"ﬁ A ‘P(GU ce / '

Stabilization Requnements + 10% umts +10 +10% or <10) | or :|:0 1
100( = R
U3 |12.0
Wae [ 13,0
ef—A_ () 7
>SN\ S
= V-
- M
au lblzell
- I ¥ \
..—-—-""/—‘M \
< \
\N
\\\
R

Volume (hters) [Casing/tubing volume (hters/ft)] x [Length of water column (ﬂ)]

Well casing diamegter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
(- 47 —2.5 6”— 5.5 1/4” — 0,010 3/8” — 0.022 1/2” —0.039

Recorded by: \/\ \’\ou &\K Date: i(c\./ L / wy Page v of /2/ Meter Model: 2 ST P RO DS§

¢ .
Reviewed by \)VD'@\V\U\ Date: \’L_/ q/{ 20 72\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Iglﬁ?r?tiacrt ML 255-29-D- Lorg C;I;‘Ziil; To2)~o% Inég?lzc?ilon: (Ley - Nii;ee: &4/
Well Data -
Well ID: //l W& & Well Head Locked: Y: _‘_/N: _ Depth to Water (ft btoc): 0(’ .3‘5/
Total Well Depth (ft btoc): 4368 Inner Casing Straight and Clear: Y: _"/ N:___ Depthto Product (ftbtoc): __=———
Lenéth of Water Column in Well (ft); 5‘}" 5/ Exterior Seal Good: Y:_\-_/ N._ Product Thickness (ft);
Diameter of Well Casing (in): 2 Pooled water in Head: Y. N:_‘_/ Purge Rate (liters/min): &.C-
Well-Casing Vol_ume (liters/ft): &6 Well Volume (liters): 2@ 7 Volume Purged (liters): G- ¢“
Pur;ge Method: /Submersible/Bailer/Other: Date Well Purged: 12/ e ,)__
o Water Sample Data
Sample ID: M-85 Type: AL Date:_ (2/7/ 21 Time: 1054 # Containers: 3
QCSampleID;_~  ~—— Type: _~——— Date: — Time: e~ # Containers; -
Sampling Personnel: /<. Hopper— ‘
Remarks (color, odor, etc.): Ocle e L_Sotd brow- "5&"“’"‘!’3 S gttty claely

(£0.2 =10% | +10%
Stabilization Requirements{ (x 10% units + 10 +10% or<10) | or 0,1
15— f—- 7-38 BT D¢ e b
PO | Beasto | poeme 7 Al gl )l gn A4
[oz3 .0 1942 [13.5 (¢ 73 246" | 0.52 | 2972 |O.9@7 |®. 20
lorz 1).% (944 134 (673 [27.6 |o.525 3e.32e.27 |[o.t5
losl 2.4 144 139 |6.72 (237 [O.530 | 25.50|0, 4 ©.2&
035" |37 |444 [13.46 [¢.70 |23.1 |o.v27 |22 al 032 [ &w. 2
03 | 4.6 1940 135 .70 |z3.7 O.524 14,872 |w.25 "
1045 | ¢4 [§.¢0 [T3°€6 |[&.€7 |22.= ©.522 |)i.e0o 015 |o. =z
j047 56 440 137 (667 [21.72 [O52] |15.50 ©.14 |O.75
los) | 6.4 940 |13.7 16.€7 [19.§ 0. 520 (/6.0 O.lz 0. e
«f@vt:g:& %Mi‘zwf —— - - =
T B e
L [ 7 /
[

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft))
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 47— 25 6”— 55 1/4” — 0,010 3/8” — 0.022 1/2” — 0.039
Recorded by:__/ & /74719/967/”— Date: 12 /7/2( Page_ | _of / Meter Model: }’ CAis Osg

T, N . .
. Reviewed by: \‘3\ . MV\V\\W Date: _\2 ’ H2 \ Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

t——

Contract Task Naval . Site

Number; A/44Z55-20=0-6606 1o Tazillors Installation;___/ 46‘\/ Pord- Name; __ U |
Well Data o

well;_ /MW -63 Well Head Locked: Y: &' N: __ Depth to Water(t btoc): 8.3/
Total Well Depth (ft btoc); {3 12 Inner Casing Straight and Clear: Y: ! N:__ Depth to Product (ftbtoc): "
Length of Water Column in Well (f0): h, 2£ gl Exterior Seal Good: Y:_l/ N Product Thickness (ft): __~——
Diameter of Well Casing (in): 2 : Pooled water in Head: Y:___ N:__'// Purge Rate (liters/min): Qo2
Well Casing Volulne (liters/ft):_% Well Volume (liters); 2.0.%9 Volune Purged (liters): g @ 6
Purge Method: Eefl w/811b1ne1'sible/Bailer/Other: ’ Date Well Purged:_/ 277 z/

: Water Sample Data
Sample ID; 64/}'2/ ~O5¢ - Type. M54760  Date: 12 /77 2 Time_ ] 33® # Containers: 7
QC Sample ID: - Type: "  Date: —  Time_ T # Containers; _———-
Sampling Personnel: / {  Heo ppes

Remarks (color, odor, etc.): _ Ledlorie<s . C«’}Q{(j}/[l{:";& S

02 | : E10% | (=10%

Stabilization Requirements| (£10%)| units) | (+10 +10% r<10) | or+0.1
/23¢ -~ g3 [ pin;
zdz Begid pubme |@ ‘

247 | | @ | 835]12.6 |4.77 | Ol | 0.2 | 28w | o.66 | O). a3
251 /. 33 |26 [6.71 [31.7 [O.87F | 29.20|0.54 | & I3
12655 | 2.4 Bl e 7]g. 21 1677 (m.g75| z.dd| .27 [& T3
1259 | 3.2 (.33 (127 (6. 7] [-1.6 . 880 [ 2€. 66 [6.77 O 44
1305 0 [8.3¢ [j76 |6.70 |-i10.5 o .gas |z¢.72 (o 7a o.44 |
J307 L. 3 93¢ |[2.9 6,70 [T 1O G729 /6.59 .13 QedC |orrz-14.6
131/ 5.6 8.3a 124 6.70 |~76.] |O-T3¢ 18.9710 . JI |©.4¢
1515 6.4 1840 (109 1070 |~17.6 |0.947 | /2. (0 0.1 0.4
34 9.2 8.40 3,0 €.76_|~/4.5 [0-944 [jo.50 0.9 .47
1323 8.0 |U.40 13,0 [6.70 |-206.2 ©.950 [jI,.03 [0.08 [o. 47
1327 | 2,92 [8.90]13.6 [6-70 |~2.6 ©.450 |lo.07 [0.0% [0 47
§’/7X,€ )’/"‘ZP‘L"" N v I el ke vt 3 7

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 4”25 6”—35.5 1/4” — 0,010 3/8” — 0.022 1/2” — 0,039
Recorded by: 1<0 1 "/O,Pﬁe"» Date: Z/ 7/7%( Page_ [ of 1 Meter Model: )'/SI 7 Dsg

Reviewed by:_{X . (W An'S Date: } D Filename: Well Inspection, Purging, and Field Mensurement Form.ddcx
Y1 L
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EA Engineering, Science, and

Technology, Inc., PBC

2200 6™ Ave, Suite 707 Scattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract

Numb er:/V 44

_ Task S
TG~ 20~ {)- dexes Order: 10| F4o ¢, Ins

Naval

tallation:_ #4 gffy [}

Site
Name;

Cul

wéuID: /VZW/‘“ 64

Diameter of Well Casing (in);
Well Casing Volume (liters/ft); €. é
Purge Method'(PmT@’Submersible/Bailer/Other:

_Z

Well Data

Well Head Locked: Y: _\;/N _
P ya—
Total Well Depth (ft btoc): é 7.w 75 Inner Casing Straight and Clear: Y: _"_/N: _

“ {Length of Water Column in Well (ft): 5—@, ZC‘» Exterior Seal Good: Y:‘_/N:

Pooled water in Head: Y:__ N: -~

Well Volume (liters):;

30, /¢

Depth to Product (ft btoc):

e

Depth to Water (ft btoc): 7.» i(z A

L e ——

Product Thickness (ft):
Purge Rate (liters/min); ©4 2 s

Volume Purged (liters): /. GO
Date Well Purged: / Z*/ %b’t é”'

QC Sample

Water Sample Data

Sample ID:; % -2 ~O67  Type: EV Date: |2 /8721 Time: OU5¢0 # Containers; ___ S
1D; — Type: == __Date; —— Time:_ " _ #Containers: -~

Sampling Personnel: _ JC . l‘{@/"/" E

Remarks (color, odor, etc.):

Colorless ; S ler— ol

Volume (liters) = [Casing/tubing volume (liters/ft)] x

[

(£0.2 F10% | 10%

Stabilization Requirements +10%)| wunits +10 +10% or <10

G0 — 7. 94 L S
0907 | Be, b pPured (@0 | 2507 Jeq Al
& | 12O | 9,49 )12 |&.70 93.8 (. 897 | I.25| . 8¢ 0. 44

Os” | 2.0 | ZLAILL [6.75 [€3.0 O B8 1)0.30 |.357 0. 44

0119 | 3.2 [2.49([]. 5 [£.5> I¢.¢ [0 382 )3 (0.2 O, 9q

9231 4,8 (2,491 [¢.77 36. 1 |©.883[7.12 |&.72 &g
vi27| .o [9.49 [1.8 1672 |=|.2 C.38% | 2./2z |o.07 |&. 2q

a51 1 ¢.© [7.41(1le6 |g. %0 2.2 |10.883| 8.7¢ (0.7 |@. ¢q

435~ | 7.0 17.49 )/ 6 [6-70 [3.] |o. 995 843 |©./13 |O. 44
o34 | 8.0 (249 |1/ 6 |&.69 |-.,5 ©-B83| 7.0 |00 |o.4a
loaes | 9. © 15,44 (17« 6.69 |~ 8.6 |o.g93] ¢ . vo G.ca | @. 44
947 |10.0 .49 |1].5 -69 [~1)v2 . G383 6.64 |0.99 |6.49q

Srtee il zed —

FES— A-\./—E"L_-——'*sz/g/t‘/

Length of water column (0]

Well casing diameter (in) — Well casing volume (liters/f)

Discharge tubing diameter (in)

— Discharge tubing volume (liters/ft)

27— 0.6 4”25 6”—355 1/4” — 0,010 3/8” — 0,022 1/2” — 0,039
Recorded by:_{ % HW/)U £ pate 12/8/0] Page_ ) of i Meter Model: } 8L Po Dss

Revieweh‘)y: i’f\ pt’ww)

Date:i%’/;g /7/\

Filename: Well Inspection, Purging, and Field Measurement Form.doex




EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

—

Contract

. Site
Number:N44255 20-D-6406

Name: O (k \

Naval

Task . )
Order:z)\FYHO7L  Installation: MQ«V POF’]'

Well Data
Well ID: _M Wi- 6‘:)- Well Head Locked: Y: _/N _
Total Well Depth (ft btoc): 66 (4 Innér Casing Straight and Clear: Y: — N
Length of Water Column in Well (ft);b”%a 5 Exterior Seal Good: Y: N__
Diameter of Well Casing (in): Z Poole_d water in Head: Y:__ N>~
Well Casing Volume (liters/fty, (0.6 Well Volume (liters): 35,4 |%
Purge Methocl: @@:/Submersible/Bailer/Other:

EN Date: ‘2/'/8/)202'(

Date:

Depth to Water (ft btoc): -7" l’ I
Depth to Product (ft btoc): /U P
Product Thickness .
Purge Rate (liters/min);_ O, 2
Volume Purged (liters): ‘O' é'
Date Well Purged;_ | Z'/ glzo2|

3

# Containers: —

Time: lO ‘ 2 # Containers:

Sample ID: C;M ~21-05%
QC Sample ID;__~ '
Sarapling Personnel: \’\‘ HOV\‘QM

Nt ‘ . — —
Remarks (color, odor, etc.): C/\Wéy AN &ytcb“\é; y C@\QV\C&S/ @é@(‘l@&ﬁ

So% boHam

Type:
Type:

Time;

, (*#10% | F10%
Stabilization Requirements| (4 +10% or<10) | or+0.1)] (+10%
OY60 yATIN| tial DEFEE W atera(pre pumpiig)
S| theadn [Purge | in LA
oMy | oY 7N T 568 13549 |l,2e |©,23 |
o923 [ 13 yAIIE o724 | 5247 [0.96 [0.3¢
427 | 2.6 WAl 1. o043 2,77 (079 | o327
i -1 N O I VAT Y 0\e 2570 (069 [0.23
925 14,2 7.0 i, 730 1805 [0, 03¢
oY 8.0 [7.4 || 0733 235 |o.bd |03
443 | 5.2 YA 758 [[Hoo [0.5€ |03
D447 | 6.6 A . 0270 13,33 0S4 [6.%%
04s| [ 7.4 7, . 0776 19.4L o535 [, [
o455 |8, 2 .5 0,726 €,34 [osT [0,39
o958 9.0 yATIRITWA 0,794 [857 lo4y  [6,29
1003 9,8 VAT 0208 (7,24 [oMZ [SHO
1007 110, [7J] ]I 6,304 [8.59 [0H7 (0.4
e NN Ao DN e abme
Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (fH]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
27— 0.6 4”25 6”— 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
R .
Recorded by: miﬁ\’,\’ Date: (_2,[8 / (Zord PageLof L Meter Model: Y-S PRo Osg

Reviewed by:_L—\'- NAany

Date: ]H‘a lZ 5 Z, \ Filename: Well Inspection, Purging, anid Field Measurement Form.docx




EA Engineering, Science, and

Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Naval Site
Number:NHY 255~ 200 -{o0¢ Ordel 21 FYo24 Installation: k%y‘od*\' Name: Ou '
Well Data

Well ID: ML\_\\ - 6 7 Well Head Locked: Y: ‘/ N Depth to Water (ft btoc): 8 OL”
Total Well Depth (fi btoc): i7 32 Innel Casing Straight and Clear: Y: ‘/N: —  Depth to Product (ft btoc): M
Length of Water Column in Well (ft); l ) Extetior Seal Good: Y: ‘-/N:__ . Product Thickness (ft):
Diameter of Well Casing (in):_ 2z Pooled water in Head: Y:___ N:._¥ Purge Rate (liters/min): O, ‘Z

Well Casing Volume (liters/ft); O, 6 .Well Volume (liters): 5 ‘:768 Volume Purged (liters): 5 w?—

Purge Method: Submersible/Bailer/Other: Date Well Purged: 12/ [20 2

Water Sample Data
, oy - ;. . . )
Sample ID: GM -21-6 bq Type: EN \J Date:_{2{3 [202 Time: ) ] LH # Containers: __

QC Sample ID: Type: _Date:_ —— Time:_—_____ # Containers:
Sampling Personﬁel: "\ L\O\f\@-\( .
Remarks (color, odor, etc.): CIQ“J\ J colopless @»QCU”I €ss
Bwu\‘% YN —Naw ce,” : )|

@02 | | @ 10% | @10%

Stabilization Requirements_ + 10% )| umtg | (&10) or<10) | or+0.1
fol & 204 |l L G G
ol2 Degn Pupel  SefBuige Mde & of-

025 | Lo 182} 165 [-283 [o.368 |10.07 (097

026 | T.6 222 |l [677 [-369 (0258 [(2,]5 |04 .

1629 | 2,2 835 |l [473 [-Y98 [6.857. [0, 6.46 O, 42

032 [2.8 8z |lL.o 167% [732.5 (0355 15350 [0E0 Jogz

o35 W Z634 [S.23 [i]] 672 60} |0R57 [LtoHY otz [Ga2

jo3g |4, .33 { i 29 -70.5 (0359 |y |o.sY O, U2
\

©

oM 14,6 8,%% 579 =764 loss] 67> 052 (o7

oH4 | 5.2 2,23
N

|

;0 6!79 -‘.780‘—1 Ol35' “?,2‘4 O;S@ O.l‘tl
COTIN N TN
<NV DA -

i e

LG s
Volume (liters) = [Casmg/tubmg volume (hters/ft)] X [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft)

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27—, 47 —>2.5 6”—5.5 ~ 1/4” - 0.010 3/8” — 0.022 1/2” — 0,039
Recorded by: l—*\ : H“\:\}d’( Date: 17—! B[2o1| Page_|__ of I Meter Model: Y ST PRp PSS

Reviewed by:_‘[-\ . Dtin & Date: SZ,‘Z B 1072\

Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6™ Ave, Suite 707 Seattle, WA 98121 Measurement Form

Iiﬁ?xifecrt UM 155 T -0 ~bock (;FL‘Z{ZI; Neudle Insgill;?ilon: \(6\{ I?uvn[—’ Niﬁfe: ¥eypeds QUL
: Well Data

Well ID: m\/\)( - ([7 g Well Head Locked: Y: _\{ N Depth to Water (ft btoc): Qﬂ (V '
Total Well Depth (ft btoc):gf )‘ }\ v l Inner Casing Straight and Clear: Y: i N:_ Depth to Product (ft btoc): VA
Length of Water Column in Well (ft); . m ﬁ \ Exterior Seal Good: Y:L/ N Product Thickness (ft): N i
Diameter of Well Casing (in); 2 " Pooled water in Head: Y:_‘v_/ N Purge Rate (liters/min): O.,Q
Well Casing Volume (liters/ﬂ)%ﬁf'(;0 + b Well Volume (liters): Qg. Uy, Volume Purged (liters): 01 C
Purge Method Perf{@?e’/Submersible/Bailer/Other:L(’JW Flew A Date Well Purged: A 2 (o -2\

A\ 200 O Water Sample Data

Sample ID-M‘VV‘\"“‘('?KTS{( Type:E‘\\\/ Date: {Z-{,-2. Time: \()S’F\ # Containers: 3

QC Sample ID:; e Type: ™ Date: — Time;  — # Containers; _—

Sampling Personnel: S \\/c»"\‘jH ()M’C“
Remarks (color, odor, etc.)':'Vvv bid . Np ¢ den

Stabilization Requirements
loto | 8o [l iy
LOES |\ LA \ . : 4\2 [ 013
676 | Z. .94 [\2.\ LA 258 [0.aM2 1007 (39,1 0.13 |
Wes | 56 1R BUZ 2 [0 aa [ 22 (1402 2409 2.4 [0 13
% 40 19&9 1A [N Fupa (0.7 QW 1% 246 (013
026 1606 1954 VAT 64 [0.ATB (2312 [335 [0.13
140 | G0 434 Ny, al| M4 Ho3S 10.277 €06 (282 [0.13
waS 1o [284 [lad A0 FA-S [0.97. 25\ 123l 0.3 ,
SO L 8.0 12,34 [\3,. 21N 23 B [0 T \3B4s8]3 s\ | 012 (123 92 7\
Wws ST a0 284N\ oy 159 (OS5 13\ 23 (3 ¢5 |03
05 Soonttcollbcin o
o~
N e e
. MN%%'M s
1| | ] B AN
- = T
Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (ft)]
Well casing diamefer (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
37506 42525 655 /4" — 0010 3/87—0022  1/2” 0,039
et ‘
Recorded by: SAK@A'\\C\M( \\ Date: \ 4, 2 Page_x_of _\__ Meter Model: Pgedsy AeFues,),

Reviewed by: \-\ Q{uw\.’ﬂ Date: _\) / 7 / 701\ Filename: Well Inspection, Purging, and Field Measurement Form.docx




EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6t Ave, Suite 707 Seattle, WA 98121 Measurement Form

Contract Task Naval . : Site ‘
Number: /44255 -20-0-600 (g0, B20F40%6  Installation: [ (& yyaor— Name: _ D¢/ |
A Well Data

Well ID: Pl-oi Well Head Locked: Y: \/ N Depth to Water (ft btoc): Z - O‘"i

Total Well Depth (ft btoc): / 713 Inner Casing Straight and Clear: Y: ‘/ N:__ Depth to Product (ft btoc):_ p_

Length of Water Column in Well (ft) iQ, ﬂ Exterior Seal Good: Y;_"“ "/ N_ Product Thickness . _~—

Diameter of Well Casing (in); Pooled water in Head: Y. N _‘/ Purge Rate (liters/min): __ &, /

Well Casing Volume (liters/ft):_ &3 o i)‘)’ Well Volume (liters): I g [ Volume Purged (liters): Sn 4
By Casing = ¢, 53 .

Putge Method( Perist A}luc/Submel51ble/Ba11e1/Other Date Well Purged:;__/ 2/8/ e/

- Water Sample Data ]
Sample ID: é/W 2)- 6)6( Type: EA Date:_ ] Z/8/ 21 Time 1132 # Containers: 3
QC Sample ID:; Type: ] Date: —_ Time:__ ——— # Containers: ———

Sampling Personnel: /( p /—f@'p'p(,_)/%
Remarks (color, odor, etc.):_/?)ﬂ((?fj €SS P Sevdod 4 )}7 b lgmwmétu,i,,j?

(0.2

unit

@10% | 10%
or <10 or + 0.1

Stabilization Requirement
1050 - c7¢ o S
16854 | Bens Jor Purle (i [exw. (!
hed | 1.0 [79671ji5 |62 |-l

10%

'f"/;eus‘) G ;‘V'wa
41.0¢| ©.35

Nog 11e4 l2es|ily |6.32 ~-28.6 27 85| @.23

12 \]leg [2.70//.8 |6.37 |-3s. 3i.78lp. .15

(e 2.2 | oa .9 16.32 ~2 8.7 70 ©3[0.13

U2o | 2.6 |7.70]i2.1 |64y ~44. /4.53 |8.1©

l2q | R.& 2,93 1.0 |6-4¢ [~4éz 14.81 |O.08
3.4

2% 7.25 1.9 |6.36 |~ 4d. 13 .89 o o¢ o,
Stabali zed — - —

Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column (]
Well casing d1amete1 (in) — Well casing volume (liters/fr) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 4”25 6”-—55 1/4” — 0,010 3/8” — 0.022 1/2” — 0,039
Recorded by:; /Z' A '/“’/’/7 € pate: 12 /. 3/ 2( . Page 1( of l Meter Model: /lﬁ P Bsx

Reviewed by: W, 0’("“’\"5 Date;  (2/8 / ’L(

Filename: Well Inspection, Purging, and Field Measurement Form, docx



1540

[Remarks (color, odor, etc.): Orange et} A4 wetliineg

EA Engineering, Science, and Well Inspection,
Technology, Inc., PBC Purging, and Field
2200 6" Ave, Suite 707 Seattle, WA 98121 Measurement Form
Contract Task __ . Naval Site o
Number;_ V42 55~20-0- 600 Order:_{0Z 74676 TInstallation: /Zey,m/*/“ Name: _ O/ |
Well Data '
Well ID:; Pl~oz

Well Head Locked: Y: ¥ N:
Total Well Depth (ft btoc):_/ 7.6/ Inner Casing Straight and Clear: Y: z N:_
Length of Water Column in Well (ft): 9.4 2

Diameter of Well Casing (in): i

Depth to Water (ft btoc): 7. 6

Depth to Product (ft btoc):  —
Exterior Seal Good: Y:_l_/ N:

Pooled water in Head: Y__ N:_\/
L
Well Casing Volume (liters/fr);_©.i% Well Volume (liters): fo49

Purge Method: @Q’Submersib]emailer/Other:

Product Thickness (fy:, _—
Purge Rate (liters/min): O /5~
Volume Purged (liters): 44 P

Date Well Purged:_/ 2/ 7/2/
: Water Sample Data
Sample ID: G/VFZP‘OéZ Type:_ EA/V Date: [ 2/7/21 Time;_/ 6lo # Containers: 3
QC Sample ID: '“"_ Type: — Date: -

Time: —_ # Containers: ~—o

Sampling Personnel: __/{ + Heopper—

) qrey & toud Y el , O clwite s<,

(*0.2 = 10%
Stabilization Requirements| units + 10 +10% or <10
1457 — 7:66 | 4 e
Isol Bea'r | puse O ml, Vi
/509 Je 2. | —~ 125 | €39 |~23.¢ [ [.a17 | 43. 3| ©otd | &5, g2
151> 2.4 LY & o | twce 01‘“14/, JOkees e pentry e IO |Frexdes ey pfé@c,
536 | Resolt | [35wes |ar orbe mororh e '

e oty | @0 )25 7 & /GM'CT—S/' Poes ob Sere )
1594 | ».@ I8 \M. 3 1435 [~j0.4

/639 (24,42|6.194 |o.7%
/1548 3¢ z.qa |11.4 [¢.39 ~15 .5 |1.585 [32.6% |o. (5 ©.$|

592 | R4 |12.80 |1I.€ |o.39 ~22-5 |I. 746 |=»@.33 |0.07 .99

56 e qd_  Useor (1.4 14z ~23 .4 |1.73% 3293 |o.oc .99

j¢00 4.4 130 {117 |6.4) |-24.4 |j.767 35.4] |0 .o¢ |g.47

o4 | sod  |)n.is |15 |€.33 =22.0 1].7:7 32,23 [0.05]0.85

Pearerriete s Steboiilee. L4- premed dx i

et Censs ﬂ»a.;, L] R
i " 7 \2/2/¢ ) .

g4

Volume (liters) ~—'[Casing/tub1ng volume (liters/ft)] x
Well casing diameter (in) — Well casing volume (liters/ft)

[Length of water column ]

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6 4”— 25 6”— 355

Recorded by: /é ‘ (@ﬂe'/ Date: / z/ 77 VZ, Page / of 7 Meter Model: }’/53: Pro Rl
Reviewed by: _1,5 ana Date: (?/‘7\)/ "L\ .

1/4” — 0,010 3/8” — 0.022 1/2” — 0,039

Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and Well Inspection,

Technology, Inc., PBC Purging, and Field
2200 6" Ave, Suite 707 Seattle, WA 98121 Measurement Form

——

Sﬁ?rﬁ)a;t NFET55 - 2g s (;Frzcllseli Tozt Paon Insglal‘zﬁilon: ey por— Ni:;ee: oV

Well Data B
Well ID; p / ~g ; Well Head Locked: Y:Z N:__  Depthto Water (ft btoc): 7 (’5’
Total Well Depth (ft btoc): / 8.00 Inner Casing Straight and Clear: Y:‘Z N:__ Depth to Product (ftbtoc): e
Length of Water Column in Well (ft): 0.3 5/ Exterior Seal Good: Y:__l/ N Product Thickness ft.__—
Diameter of Well Casing (in); / Pooled water in Head: Y N:_L/ Purge Rate (liters/min): .y f_z'~“ ;
Weil Casing Volume (liters/ft); M Well Volume (liters): l:56 Volume Purged (liters): 3.9
Purge Method: @ubmersible/Bailer/Other: Date Well Purged: [/ z/7 /2/

. Water Sample Data
Sample ID; (7/1 7-21-063 Type: EAas Date: |2/ 7/zf Time: ! 433 # Containers: .3

QC Sample ID: 6/M -2l —O6F Type: F 0 Date: [ 2 / 7/ 2] Time: /¢43 # Containers: >
Sampling Personnel: /<. /’/@/'{WCﬁV .
Remarks (color, odor, etc.): d&/‘() Aess / ColorleSS

pH
(0.2
units

E10% | F10%
Stabilization Requirements +10 +10% <1 orx0.1) (£10%
140] — 7:65 | pthi‘te
1205 | Bes/d peuzhe 2D (5Dl fonyjry, A4
1413 (.2 775 | 32 | £.36 |-13.3 0776 2.67 | .25 |[o5.32
14r7 | 168 [9.75 [13.0 636 [-18.¢ |[©.777 (4. 45 |e0.13 ©.3%
42| | 2.4 [7,73 [i3.0 [6.59 “ZESY 0 W (3,37 (015 |o-3g
1425~ | 3.2 [7.55 |is. 633 |-24.2|0.781 | 5.32 |6.00 .39
dz4a | 5. ¢ 7:7> | 131 |6:34 |-2¢ o ©.78| | 4.1t |09 p.3e
S=pb iz —
o — 7
f

= A

(=10%

|

_ Volume (liters) = [Casing/tubing volume (liters/fH)] x [Length of water column (]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

27— 0.6. 4”25 6”— 55 1/4” — 0.010 3/8” — 0.022 1/2” — 0.039
Recorded by: K /7[’4‘9;9&’//‘ Date: 1 Z/* 7/21 Page , of { Meter Model: /Lg L P ohss

Reviewed by:_('k P 0{ V\v\”S Date: u" / 3 / ’7 \ Filename: Well Inspection, Purging, and Field Measurement Form.docx



EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract
Number:;

L Task :
Nt 265G~ 2 0m 0-bik Order; To2{ FAC76 Installation:

Site
Name:

Naval

/4 erpor dU|

Well ID;

Pl o4

Well Data

Well Head Locked: Y: Y7 N: __ Depth to Water (ft btoc): £ 25

Total Well Depth (ft btoc): / 6 .80 net
Length of Water Column in Well (ft): 10 35
Diameter of Well Casing (in): ] v

Inner Casing Straight and Clear: Y- _\/ N
Exterior Seal Good: Y:_\"N;___
Pooled water in Head: Y;__ N:_\_/

Depth to Product (ft btoc):  ~
Product Thickness (ft):

Purge Rate (liters/min): S5

Well Casing Vo!ulne (liters/ft); _M/ Well Volume (liters): /. 56 Volume Purged (liters): 3.6

Purge Method:c/Submersible/Bailer/Other: Date Well Purged:_/ 27/ 2)
: _ Water Sample Data

Sample ID: éA/l -2l -5 Type: EAY  Datwe: |2/ 7/ 2| Time:_// 4% # Containers: __=3

QC Sample ID; — Type: v—u.\. Date: Time:__———  #Containers: ~———

Sampling Personnel: /L. HC’),P{PG’//

Remarks (color, odor, efc.): Colo 1855 ool 1€55

&E10% | &10%
Stabilization Requirements| or<10) | or=+0,1) (+10%
k24 — 8.45 re-pumping
fleg” D¢ | ey | A
sy [T 4 ?24.44 | & 26 | @.33
[135 11.€ ¢ 52 18,90 0. 2] | 95
a4l T2.q 6549 7497 . 7| ©.3 %
45 13,6 [&.57 498 |15 | .35
/144 3. 7o VU 420 |©.13 |».8%
sy onlfzed — S S R
m‘ é
< —
i ;ﬁ
Volume (liters) = [Casing/tubing volume (liters/ft)] x [Length of water column ]
Well casing diameter (in) — Well casing volume (liters/ft) Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)
22506 4725 6”—5.5 1/4” — 0.010 3/8” —0.022 1/2” — 0.039

Recorded by:; / (' A/@?i per” Date: | 2/ LA {

Reviewed by: W)

Page_ ) of I Meter Model: j/SI [ Uss

.

Filename: Well Inspection, Purging, and Field Measurement Form.docx

Date: n—// ‘?’/ A\



EA Engineering, Science, and
Technology, Inc., PBC

2200 6™ Ave, Suite 707 Seattle, WA 98121

Well Inspection,
Purging, and Field
Measurement Form

Contract Task ‘
Number; N-M255-20-0- @olly  Opder: AT XK

Naval
Installation:

Site
Name;

Ou B

L

- Well Data
welm:__ ¢ 1-o% Well Head Locked: Y: "~ N:__
Total Well Depth (ft btoc):__{{, -3 7 Inner Casing Straight and Clear; Y: ‘_/ N:__
Length of Water Column in Well (ft):_1Q.\S Exterior Seal Good: Y:_
Diameter of Well Casing (in):

— N__
\ Pooled water in Head: Y:__ N _‘_/
Well Casing Volume (liters/ft);_0 \§
Purge Method; Peristaltic/Submersible/Bailer/Othet:

Well Volume (liters): | .S

LD
Depth to Water (ft btoc): 622

Depth to Product (ft btoc):; VA
Product Thickness (ft): ALK

Purge Rate (liters/min): —_—
Volume Purged (liters):_8 <>

Date Well Purged: 1 2/ 6/l
Water Sample Data By
Sample ID;_ G -Ll-wb Type:_En\ Date:_\2/6/2\ _ Time; 15 5H| # Containers: 3
QC Sample ID: — Type: Date:;__ =" Time: T # Confainers: i
Sampling Personnel: O - ke ine §
Remarks (color, odor, etc.): ¢l {/“"/ A odor

fio

Volume (liters) [Casing/tubing volume (liter;

Stabilization Requirements|
WMo — b |
5o | Rea | ovoncl. ser » ~
‘L)) Vo e | WAL 785 30 Cu§ | OV | ewus | ol [woree .,
Al 20 [0 [A\LL] Fol] 308 [ oten o) 9 ledd | egz |resled Sevwey
gau | 50 | bt | T Q[ 37,9 ] oz53 | ot ©.35 | &\ |fffoiws
l‘;7/9 0.& (,ZZ -y Qloq; g 2 377 o, O 3| O\T beFore U g
WS3U | &e bat WM [ Qo557 [ o st 1ot o33 [ oy New fona ),
\5'.7)() bio (ﬂl’L 1y (2?,0"] 6’3»‘? O\2 Go o9 Y S\ ’
S0y | e bl | W[ 8397 [ 795 [ ouel | oag 632 02
5wy €D b AR Wu | @ob | 7o o lbl | 2\g o3| ogr
WINY collrd  Sengu /
N — B — ]
\MM“‘MW
I

of water column (ft)]

— Well casing volune (liters/ft)

ell casing diameter (in)
! 4”7 —2.5 6" —55

7) 206

1/4” — 0.010

Discharge tubing diameter (in) — Discharge tubing volume (liters/ft)

3/8” — 0.022 1/2” — 0,039

Recorded by: % H”{"‘\ INES

Reviewed by: - Mnws

Date: _ 1/ /1
Date: AL[ 1”"2\

Page | \ of \

Meter Model: y$|_pre D55
.'l Fevas

Filename: Well Inspection, Purging, and Field Mensu?%nent Form.docx
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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 | 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),* applicable field QC samples include field
duplicates and field blanks. The required field QC samples were collected. Additional

! Tier | 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 Navall
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:

e Primary sample GM-21-002 and field duplicate sample GM-21-003
e Primary sample GM-21-011 and field duplicate sample GM-21-012
e Primary sample GM-21-020 and field duplicate sample GM-21-021
e Primary sample GM-21-033 and field duplicate sample GM-21-034
e Primary sample GM-21-052 and field duplicate sample GM-21-052
e 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 (LOQSs),
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.

B-4
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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.

e 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) *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.

e 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

B-5
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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.”

e 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.

e 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
gualifiers applied on this basis.

e 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.

e 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.

e 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.

e 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.

e 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.”

e 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.

e The “J” qualifier indicates that the reported result is an estimated value.

e The “R” qualifier indicates that the result is rejected.

e 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.

e 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
guantitative 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:

e The sample from well MW1-56 channel O (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.

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

e 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).}

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)! 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

Field Sample| Collected QC Primary Laboratory
Location ID ID Date Type Matrix Sample ID Sample ID Laboratory
1IMW-1 GM-21-001 | 7-Dec-2021 N Groundwater -- 410-66194-6 ELLE
1IMW-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

Field Sample| Collected QC Primary Laboratory
Location ID ID Date Type Matrix Sample ID 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 Environme N = normal (primary sample)

FD = field duplicate
ID = identification

QC = quality control
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Table B-2. Relative Percent Differences between Results

Above the Limit of Quantitation for the Primary Samples and

Field Duplicate Pairs

Location 1IMW-4 1IMW-4 RPD
Field Sample ID[ GM-21-002 GM-21-003
Analyte Units | Result | Q Result | Q
Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00052| J 0.00046] J | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00088| U 0.00088] U | NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0011| v 0.0011| U | NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.0011| J 0.0012| J | NC
Perfluorodecanoic acid (PFDA) Mg/l 0.00088| U 0.00088] U | NC
Perfluorododecanoic acid (PFDoA) Mg/l 0.00089| U 0.00088] U | NC
Perfluoroheptanoic acid (PFHpA) Mg/l 0.00099| J 0.00082] J | NC
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.00067| J 0.00069] J | NC
Perfluorohexanoic acid (PFHxA) ug/L 0.0023 0.0023 0%
Perfluorononanoic acid (PFNA) ug/L 0.00088| U 0.00088] U | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.00088| U 0.00088] U | NC
Perfluorooctanoic acid (PFOA) ug/L 0.0035 0.0037 5.6%
Perfluorotetradecanoic acid (PFTA) Mo/l R 0.00088] UJ| NC
Perfluorotridecanoic acid (PFTrDA) Mo/l 0.00089| U 0.00088] U | NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00088| U 0.00088] U | NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00088| U 0.00088] U | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00088| U 0.00088] U | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00088| U 0.00088] U | NC

Notes:

pg/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.

UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-2. Relative Percent Differences between Results
Above the Limit of Quantitation for the Primary Samples and
Field Duplicate Pairs

Location MW1-11 MW1-11 RPD
Field Sample ID| GM-21-011 GM-21-012
Analyte Units | Result | Q Result | Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00091|U 0.00054] J | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00091|U 0.00093] U | NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0011|U 0.0011| U | NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.00091|U 0.00093] U | NC
Perfluorodecanoic acid (PFDA) ug/L 0.00091|U 0.00093] U | NC
Perfluorododecanoic acid (PFDoA) ug/L 0.00091|U 0.00093|UJ| NC
Perfluoroheptanoic acid (PFHpA) ug/L 0.00091|U 0.00093] U | NC
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.00091|U 0.00093] U | NC
Perfluorohexanoic acid (PFHxA) ug/L 0.00091|U 0.00093] U | NC
Perfluorononanoic acid (PFNA) ug/L 0.00091|U 0.00093] U | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.00088|J 0.00096] J | NC
Perfluorooctanoic acid (PFOA) ug/L 0.00091|U 0.00093] U | NC
Perfluorotetradecanoic acid (PFTA) Mg/l 0.00091|UJ R | NC
Perfluorotridecanoic acid (PFTrDA) Mg/l 0.00091|U 0.00093] UJ| NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00091|U 0.00093] U | NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00091|U 0.00093] U | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00091|U 0.00093] U | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00091|U 0.00093] U | NC
Notes:

pg/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
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-2. Relative Percent Differences between Results
Above the Limit of Quantitation for the Primary Samples and
Field Duplicate Pairs

Location MW1-24 MW1-24 RPD
Field Sample ID| GM-21-020 GM-21-021
Analyte Units | Result | Q Result | Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00086| U 0.00086] U | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00086| U 0.00086] U | NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0010| U 0.0010| U | NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.00086| U 0.00086] U | NC
Perfluorodecanoic acid (PFDA) ug/L 0.00086| U 0.00086] U | NC
Perfluorododecanoic acid (PFDoA) ug/L 0.00086| U 0.00086] U | NC
Perfluoroheptanoic acid (PFHpA) ug/L 0.00086| U 0.00086] U | NC
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.00086| U 0.00086] U | NC
Perfluorohexanoic acid (PFHxA) ug/L 0.00086| U 0.00086] U | NC
Perfluorononanoic acid (PFNA) ug/L 0.00086| U 0.00086] U | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.00086| U 0.00086] U | NC
Perfluorooctanoic acid (PFOA) ug/L 0.00086| U 0.00086] U | NC
Perfluorotetradecanoic acid (PFTA) Mg/l R 0.00086] UJ| NC
Perfluorotridecanoic acid (PFTrDA) Mg/l 0.00086| U 0.00086] U | NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00086| U 0.00086] U | NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00086| U 0.00086] U | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00086| U 0.00086] U | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00086| U 0.00086] U | NC
Notes:

pg/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
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-2. Relative Percent Differences between Results
Above the Limit of Quantitation for the Primary Samples and
Field Duplicate Pairs

Location MW1-45 MW1-45 RPD
Field Sample ID| GM-21-033 GM-21-034
Analyte Units | Result | Q Result | Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00096| U 0.00094|1UJ | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00096| U 0.00094|UJ | NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0012| U 0.0011|UJ | NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.0011| J 0.0015(J NC
Perfluorodecanoic acid (PFDA) ug/L 0.00096| U 0.00094|UJ | NC
Perfluorododecanoic acid (PFDoA) ug/L 0.00096| U 0.00094|UJ | NC
Perfluoroheptanoic acid (PFHpA) ug/L 0.00068| J 0.00070]|J NC
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.0026| J 0.00551J 72%
Perfluorohexanoic acid (PFHxA) ug/L 0.0011| J 0.0015(J NC
Perfluorononanoic acid (PFNA) ug/L 0.00096| U 0.00094|UJ | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.00065| J 0.00261J NC
Perfluorooctanoic acid (PFOA) ug/L 0.0019| J 0.0027(J NC
Perfluorotetradecanoic acid (PFTA) Mg/l 0.00096| U 0.00094|UJ | NC
Perfluorotridecanoic acid (PFTrDA) Mg/l 0.00096| U 0.00094|1UJ | NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00096| U 0.00094|1UJ | NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00096| U 0.00095]UJ | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00096| U 0.00094|UJ | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00096| U 0.00094|1UJ | NC
Notes:

pg/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
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-2. Relative Percent Differences between Results
Above the Limit of Quantitation for the Primary Samples and
Field Duplicate Pairs

Location MW1-60 MW1-60 RPD
Field Sample ID| GM-21-052 GM-21-053
Analyte Units | Result | Q Result | Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00092| U 0.00093] U | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00092| U 0.00093|UJ| NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0011| U 0.0011|UJ| NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.00092| U 0.00093] U | NC
Perfluorodecanoic acid (PFDA) ug/L 0.00092| U 0.00093] U | NC
Perfluorododecanoic acid (PFDoA) ug/L 0.00092| U R| NC
Perfluoroheptanoic acid (PFHpA) ug/L 0.00092| U 0.00093] U | NC
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.00092| U 0.00093] U | NC
Perfluorohexanoic acid (PFHxA) ug/L 0.00092| U 0.00093] U | NC
Perfluorononanoic acid (PFNA) ug/L 0.00092| U 0.00093] U | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.00092| U 0.00093] U | NC
Perfluorooctanoic acid (PFOA) ug/L 0.00092| U 0.00093] U | NC
Perfluorotetradecanoic acid (PFTA) Mg/l 0.00092]| UJ R | NC
Perfluorotridecanoic acid (PFTrDA) Mg/l 0.00092| U R | NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00092| U 0.00093] UJ| NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00092| U 0.00093] U | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00092| U 0.00093] U | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00092| U 0.00093] U | NC
Notes:

pg/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
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-2. Relative Percent Differences between Results
Above the Limit of Quantitation for the Primary Samples and
Field Duplicate Pairs

Location P1-3 P1-3 RPD
Field Sample ID| GM-21-063 GM-21-064
Analyte Units | Result | Q Result | Q

Hexafluoropropylene oxide dimer acid (HFPO-DA) ug/L 0.00091] UJ 0.0017| J | NC
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) ug/L 0.00091] UJ 0.00053] J | NC
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) ug/L 0.0011| UJ 0.0011| U | NC
Perfluorobutanesulfonic acid (PFBS) ug/L 0.0014| J 0.0012| J | NC
Perfluorodecanoic acid (PFDA) ug/L 0.00091] UJ 0.00089| U | NC
Perfluorododecanoic acid (PFDoA) ug/L 0.00091] UJ R| NC
Perfluoroheptanoic acid (PFHpA) ug/L 0.0031| J 0.0028| J | 10%
Perfluorohexanesulfonic acid (PFHxS) ug/L 0.0038| J 0.0041| J | 8%
Perfluorohexanoic acid (PFHxA) ug/L 0.0053| J 0.0054| J | 2%
Perfluorononanoic acid (PFNA) ug/L 0.00095| J 0.00085| J | NC
Perfluorooctanesulfonic acid (PFOS) pg/L 0.0058| J 0.0062| J | 7%
Perfluorooctanoic acid (PFOA) ug/L 0.017| J 0.0171 J | 0%
Perfluorotetradecanoic acid (PFTA) Mg/l R R | NC
Perfluorotridecanoic acid (PFTrDA) Mg/l 0.00091]| UJ R | NC
Perfluoroundecanoic acid (PFUnA) Mg/l 0.00091]| UJ 0.00089| UJ| NC
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | ug/L 0.00091]| UJ 0.00089] U | NC
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) Mg/l 0.00091]| UJ 0.00089] U | NC
4,8-dioxa-3H-perfluorononanoic acid (DONA) Mg/l 0.00091]| UJ 0.00089] U | NC
Notes:

pg/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
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table B-3. Summary of Field Blank Results

Field Sample ID| FB-120621 | FB-120721 FB-120821
Sample Collection Date| 6-Dec-2021 |7-Dec-2021 8-Dec-2021
Analytical

Analyte Method CASRN |Units| Result [ Q| Result |Q Result Q
Hexafluoropropylene oxide dimer acid (HFPO-DA) QSM B15 | 13252-13-6 | pug/L| 0.00088 | U | 0.00091 (U 0.00088 U
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) QSM B15 | 2991-50-6 | pg/L| 0.00088 | U | 0.00091 (U 0.00088 U
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) QSM B15 | 2355-31-9 | pug/L| 0.0011 | U] 0.0011 (U 0.0011 U
Perfluorobutanesulfonic acid (PFBS) QSM B15 375-73-5 | pg/L| 0.00088 | U | 0.00091 (U| 0.00088 U
Perfluorodecanoic acid (PFDA) QSM B15 335-76-2 | pg/L| 0.00088 |UJ| 0.00091 (U| 0.00088 U
Perfluorododecanoic acid (PFDoA) QSM B15 307-55-1 | pg/L| 0.00088 | U | 0.00091 |U 0.00088 U
Perfluoroheptanoic acid (PFHpA) QSM B15 375-85-9 | pg/L| 0.00088 | U | 0.00091 (U| 0.00088 U
Perfluorohexanesulfonic acid (PFHxS) QSM B15 355-46-4 | pg/L| 0.00088 | U | 0.00091 |U 0.00088 U
Perfluorohexanoic acid (PFHxA) QSM B15 307-24-4 | pg/L| 0.00088 | U | 0.00091 (U| 0.00088 U
Perfluorononanoic acid (PFNA) QSM B15 375-95-1 | pg/L| 0.00088 | U | 0.00091 (U| 0.00088 U
Perfluorooctanesulfonic acid (PFOS) QSM B15 | 1763-23-1 | pg/L| 0.00088 | U | 0.00091 (U 0.00088 U
Perfluorooctanoic acid (PFOA) QSM B15 335-67-1 | pg/L| 0.00088 | U | 0.00091 (U| 0.00088 U
Perfluorotetradecanoic acid (PFTA) QSM B15 376-06-7 pg/L{ 0.00088 | U | 0.00091 |U 0.00088 U
Perfluorotridecanoic acid (PFTrDA) QSM B15 | 72629-94-8 | pg/L| 0.00088 [ U | 0.00091 |U| 0.00088 U
Perfluoroundecanoic acid (PFUnA) QSM B15 | 2058-94-8 | ug/L| 0.00088 | U | 0.00091 (U 0.00088 U
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonicacid (11CI-PF30UdS) | QSM B15 |763051-92-9( ug/L| 0.00088 |UJ| 0.00091 [U 0.00088 U
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30ONS) QSM B15 |756426-58-1| ug/L| 0.00088 | U [ 0.00091 |U 0.00088 U
4,8-dioxa-3H-perfluorononanoic acid (DONA) QSM B15 [919005-14-4| pg/L| 0.00088 | U | 0.00091 |U 0.00088 U

Notes:

ug/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.
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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 asummary of the samples that were reviewed for the analysis.

LDC Project #53144 RV2.

SDG # Eraction

410-66173-1 Perfluoroalkyl & Polyfluoroalkyl Substances
410-66189-1

410-66194-1

410-66202-1

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:

o Final Tier | Sampling and Analysis Plan, Groundwater Sampling at Operable Unit 1, Area 1 Former
Landfill and Long-Term Monitoring at Operable Unit 2, Area2 Van Meter Road Spill/Drum Storage
Site, Naval Base Kitsap Keyport, Keyport, Washington (October 2021)

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

o 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 freeto contact usif you have any questions.

Sincerely,

Pei Geng
Project Manager/Senior Chemist
pogeng@| ab-data.com
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Attachment 1

90/10 2B/4 EDD LDC# 53144 (EA Engineering - Seattle, WA / Keyport LTM) PO# 23092
@) PFAs
DATE | DATE | (537M/
LDC SDG# RECD | DUE [QSM5.3)
Matrix: Water/Soil WI[S|IW|S|W|[S|[W|S|W|S|W|[S|IW[S|W|[S|W|[S|W[S|W WIS |W|]S|W]|]S|[W]S S
A | 410-66173-1 [01/11/22 [01/25/22 | 19 | O
B | 410-66189-1 | 01/11/22 | 01/25/22 |22 | 0
C | 410-66194-1 | 01/11/22 [ 01/25/22 | 26 | O
D | 410-66202-1 | 01/11/22 | 01/25/22 [ 20 | 0
D | 410-66202-1 | 01/11/22 | 01/25/22 [ 14 | O
Total T/IPG 101]o|ofo]Jo|ofofo|Jo]o]o|ofo|lo]Jo]o|ofo|o]oO oloJo]Jo]Jo]ofo]o 104

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include MS, MSD, and DUP's.
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LDC Report# 53144A96_RV2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Keyport LTM

March 11, 2022

Perfluoroalkyl & Polyfluoroalkyl Substances

Stage 2B

Eurofins, Lancaster, PA

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

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
GM-21-059 410-66173-1 Water 12/08/21
GM-21-059RE | 410-66173-1RE Water 12/08/21
FB-120821 ' 410-66173-2 Water 12/08/21
GM-21-004 410-66173-3 Water 12/08/21
GM-21-004RE 410-66173-3RE Water 12/08/21
GM-21-028 410-66173-4 Water 12/08/21
GM-21-019 410-66173-5 Water 12/08/21
GM-21-019RE 410-66173-5RE Water 12/08/21
GM-21-013 410-66173-6 Water 12/08/21
GM-21-013RE | 410-66173-6RE Water 12/08/21
GM-21-029 410-66173-7 Water 12/08/21
GM-21-029RE 410-66173-7RE Water 12/08/21
GM-21-027 410-66173-8 Water 12/08/21
GM-21-057 410-66173-9 Water 12/08/21
GM-21-057RE 410-66173-9RE Water 12/08/21
GM-21-061 410-66173-10 Water 12/08/21
GM-21-061RE 410-66173-10RE Water 12/08/21
GM-21-058 410-66173-11 Water 12/08/21
GM-21-058RE 410-66173-11RE Water 12/08/21
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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 | 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

uJ

NA

(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.

(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).

(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.

(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.

(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 RPD high.

| 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.

Il. LC/MS Instrument Performance Check

Instrument performance was checked and the requirements were met.
lll. 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:
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Blank ID

Extraction
Date

Analyte

Concentration

Associated
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.

VIIl. 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 (RPD) 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) Analyte Flag AorP
GM-21-059 13C2-PFDoDA | 0.4 (50-150) | Perfluorododecanoic acid X P
d5-NEtFOSAA 3 (560-150) | 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 (60-150) | 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 AorP
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-21-061RE | 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.

XIl. Target Analyte Identification

All target analyte identifications were within validation criteria with the following
exceptions:
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Sample Analyte Flag AorP
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 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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:

Sample Analyte Reason Flag AorP
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-21-018 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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Keyport LTM
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG

410-66173-1
Sample Analyte Flag AorP Reason (Code)
GM-21-059RE Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds (%R)

)

GM-21-004RE Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds (%R)
0]
GM-21-013RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
U]
GM-21-029RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
0
GM-21-029RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) 0]
GM-21-057RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
0]
GM-21-057RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) )
Perfluoroundecanoic acid UJ (all non-detects)
GM-21-061RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
0]
GM-21-061RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) 0]
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)
W)
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)
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Sample Analyte Flag AorP 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 AorP 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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Date: '/3| /5/7’

Page:_ of 2
Reviewer:
2nd Reviewer: 2 IZ

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

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

LDC #:__53144A96

SDG #._410-66173-1
Laboratory: Eurofins, Lancaster, PA

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

Validation Area Commaents

. Sample receipt/Technical holding times

Lk
5

1. LC/MS Instrument performance check

. | initial calibration/icv LA Kp < 2o TIMO‘/ = Zp
IV. | Continuing calibration/ISC w&’/ «Xx b-‘é Zo
V. Laboratory Blanks §\A/
V.I_| Field blanks Ny
VII. | Matrix spike/Matrix spike duplicates ’\1
VII. | Laboratory control samples A
IX. | Field duplicates N
X. Labeled Compounds 5“1
Xl. | Target analyte quantitation N
Xll. | Target analyte identification Q\N
Xlll. | System performance N
XIV. | Overall assessment of data C’W
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 ! GM-21-059 410-66173-1 Water 12/08/21
2 i GM-21-059RE 410-66173-1RE Water 12/08/21
3 ; FB-120821 410-66173-2 Water 12/08/21
4 || Gm-21-004 410-66173-3 Water 12/08/21
5 2 GM-21-004RE 410-66173-3RE Water 12/08/21
6 ! GM-21-028 410-66173-4 Water 12/08/21
7 \ GM-21-019 410-66173-5 Water 12/08/21
8 s GM-21-019RE 410-66173-5RE Water 12/08/21
9 ! GM-21-013 410-66173-6 Water 12/08/21
1 Oj' GM-21-013RE 410-66173-6RE Water 12/08/21
11 | GM-21-029 410-66173-7 Water 12/08/21
1 27’ GM-21-029RE 410-66173-7RE Water 12/08/21
13 ! GM-21-027 410-66173-8 Water 12/08/21
14 l GM-21-057 410-66173-9 Water 12/08/21
15 | GM-21-057RE 410-66173-9RE Water 12/08/21
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LDC #:__53144A96 VALIDATION COMPLETENESS WORKSHEET Date: ’@ o>
SDG #:__410-66173-1 Stage 2B Page:_Zof 2—

Laboratory:_ Eurofins, Lancaster, PA Reviewer;
2nd Reviewer),

—

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

Client ID Lab ID Matrix Date
16 ! GM-21-061 410-66173-10 Water 12/08/21
1 77’ GM-21-061RE 410-66173-10RE Water 12/08/21
18 I GM-21-058 410-66173-11 Water 12/08/21
1 97/GM-21-058RE 410-66173-11RE Water 12/08/21
20
21
Notes:
| >¢Ch 92
> 207%0§
7| 2081b2
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METHOD: PFAS

TARGET COMPOUND WORKSHEET

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-PF30ONS (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-suifonic acid

|. Perfluorododecanoic acid

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

J. Perfluorotridecanoic acid

FF. 4:2 Fluorotelomersuifonic acid

K. Perfluorotetradecanoic acid

GG. 6:2 Fluorotelomersuifonic acid

L. Perfluorobutanesulfonic acid

HH. 8:2 Fluorotelomersulfonic acid

M. Perfluoropentanesulfonic acid

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

N. Perfluorohexanesulfonic acid

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

O. Perfluoroheptanesulfonic acid

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

P. Perfluorooctanesulfonic acid

LL. NMeFOSA

Q. Perfluorononanesulfonic acid

MM. 3:3 Fluorotelomer carboxylate

R. Perfiuorodecanesulfonic acid

NN. 5:3 Fluorotelomer carboxylate

S. Perfluorooctanesulfonamide

OO. 7:3 Fluorotelomer carboxylate

T. NMeFOSAA

PP. Perfluorooctadecanoic acid

U. NEtFOSAA

V. 4:2 Fluorotelomer sulfonate
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Loc #_SBHY 4G,

VALIDATION FINDINGS WORKSHEET
Blanks

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

Blank extraction 7ate: 1>, /ép / >

Conc. units: ’g L

Analyte

Blank ID

Associated Samples: 1, “\' é CE 7 . g! “ ! \é! \i ' 6, lq

Page:J_of_L

Reviewer: E

(2

Sample Identification

209¢7A

-A Sx

H

I

0.RL

2.92

> /T

L ¥
2¢A 1 194

2.2-/3y
L%

Blank extraction date:

Conc. units:

Associated Samples:

Analyte

Blank ID

Sampile Identification
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woc #: ST,

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.

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: 1 of 2
Reviewer: SC

Labeled
# Sample ID N Compound %R (50-150) Qualifications
GM-21-059 ( ND ) [13c2-PFDoDA 0.4 X/P (1,J)
13C9 PFNA 41 JIUJIP (F)
d5-NEtFOSAA 3 X/P (U)
d3-NMeFOSAA 4 XIP (T)
13C7 PFUnA 2 X/P (H)
L 13C6 PFDA 10 X/P (G)
{ P-4t ) [13c8 PFOS 17 X/P (P,DD,EE)
M) [13c2 PFTeDA 0.3 XIP (K)
N
GM-21-059RE (M6) [13c2 PFTeDA 30 JIUJIP (K)
GM-21-004 13C2 PFTeDA 14 XIP (K)
13C2-PFDoDA 37 JIUJIP (1,J)
GM-21-004RE 13C2 PFTeDA 27 JIUJ/P (K)
GM-21-019 13C2 PFTeDA 17 X/P (K)
GM-21-013 13C2-PFDoDA 27 JIUJIP (1,J)
d3-NMeFOSAA 48 JIUJIP (T)
13C7 PFUnA 42 JIUJIP (H)
13C2 PFTeDA 7 XIP (K)
GM-21-013RE 13C2 PFTeDA 8 XIP (K)
GM-21-029 13C2 PFTeDA 12 X/P (K)
13C2-PFDoDA 37 JIUJIP (1,J)
GM-21-029RE 13C2 PFTeDA 7 X/P (K)
13C2-PFDoDA 34 JIUJIP (1,J)
GM-21-057 13C2 PFTeDA 13 XIP (K)
13C2-PFDoDA 25 JIUJIP (1,J)
V" [13c7 PFUnA 37 JIUJIP (H)
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Loc # SHYYAGL

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 2 of 2
Reviewer: SC

Labeled
# Sample ID . Compound %R (50-150) Qualifications
GM-21-057RE NP [13c2 PFreDA 13 X/P (K)
13C2-PFDoDA 27 JIUJIP (1,J)
13C7 PFURA 35 JIUJIP (H)
GM-21-061 13C2 PFTeDA 0.4 X/P (K)
13C2-PFDoDA 11 X/P (1,J)
d5-NEtFOSAA 36 JIUJIP (U)
d3-NMeFOSAA 38 JIUJIP (T)
13C7 PFUnA 30 JIUJIP (H)
GM-21-061RE 13C2 PFTeDA 10 X/P (K)
13C2-PFDoDA 38 JuaP () I
T
GM-21-058 13C2 PFTeDA 7 X/P (K)
13C2-PFDoDA 15 X/P (1,J)
d5-NEtFOSAA 39 JIUJIP (U)
d3-NMeFOSAA 39 JIUJP (T)
13C7 PFUnA 25 JIUJIP (H)
13C6 PFDA 40 JIUJIP (G)
GM-21-058RE 13C2 PFTeDA 22 JIUJIP (K)
13C2-PFDoDA 48 JIUJIP (1,J)
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LDC #: Q[ﬂkﬁz VALIDATION FINDINGS WORKSHEET
Target Analyte Identification

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".
N N/A  Was the signal to noise (S/N) ratio for all analytes within the validation criteria?
Y: N/A_ Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA?

N/A Were ion ratios within QC limits?

Page: lof [

Reviewer: ‘_’c

# Date Sample ID

Analyte

lon ratio (Limits)

Qualifications

7,17

Results flagged “I" by the laboratory due to

Jdets/P

ion ratio outside QC limits.

€X)
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LDC #: &?l%&i& VALIDATION FINDINGS WORKSHEET Page:_ lof |
Overall Assessment of Data Reviewer_ X

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

# Date Sample ID Analyte Finding Qualifications

L g e TR BosThTADN It N3

fegulie )

7 K RE—or—tmmbtrA_
Lel) 4R <2p

g INEEYAYS I 3 g el o= wdibe |

1 M e DB LN, Pl Borgpoeh nox uenblle

Lebbed %4Rs sud)

1 ey EL N P s o= wsndole | \
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Project/Site Name:
LDC Report Date:
Parameters:

Validation Level:

LDC Report# 53144B96_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Keyport LTM
March 4, 2022
Perfluoroalkyl & Polyfluoroalkyl Substances

Stage 2B

Laboratory: Eurofins, Lancaster, PA
Sample Delivery Group (SDG): 410-66189-1
Laboratory Sample Collection
Sample Identification Identification Matrix Date
GM-21-050 410-66189-1 Water 12/07/21
GM-21-050RE 410-66189-1RE Water 12/07/21
GM-21-018 410-66189-2 Water 12/07/21
GM-21-046 410-66189-3 | Water 12/07/21
GM-21-046RE 410-66189-3RE Water 12/07/21
GM-21-011 410-66189-4 Water 12/07/21
GM-21-011RE 410-66189-4RE Water 12/07/21
GM-21-012 410-66189-5 Water 12/07/21
GM-21-012RE 410-66189-5RE Water 12/07/21
GM-21-051 410-66189-6 Water 12/07/21
GM-21-051RE 410-66189-6RE Water 12/07/21
GM-21-048 410-66189-7 Water 12/07/21
GM-21-048RE 410-66189-7RE Water 12/07/21
GM-21-045 410-66189-8 Water 12/07/21
GM-21-045RE 410-66189-8RE Water 12/07/21
GM-21-005 410-66189-9 Water 12/07/21
FB-120721 410-66189-10 Water 12/07/21
GM-21-023 410-66189-11 Water 12/07/21
GM-21-062 410-66189-12 Water 12/07/21
GM-21-062RE 410-66189-12RE Water 12/07/21
GM-21-049 410-66189-13 Water 12/07/21
GM-21-049RE 410-66189-13RE Water 12/07/21
GM-21-023MS 410-66189-11MS Water 12/07/21
GM-21-023MSD 410-66189-11MSD Water 12/07/21
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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 | 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

uJ

NA

(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.

(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).

(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.

(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.

(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

Holding times were exceeded.

Surrogate recovery was outside QC limits.

Calibration % RSD or %D were noncompliant.

Calibration RRF was <0.05.

Presumed contamination from preparation (method) blank.

Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits.
MS/MSD recovery was poor or RPD high.

Internal standard performance was unsatisfactory.

Tuning (BFB or DFTPP) was noncompliant.

Presumed contamination from trip blank.

False positive — reported compound was not present. Not applicable.

False negative — compound was present but not reported.

Presumed contamination from FB, or ER.

Reported result or other information was incorrect.

TIC identity or reported retention time has been changed.

The analysis with this flag should not be used because another more technically
sound analysis is available.

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.

+HZ2 " OorwoxoOmnI

#(-"U D'\D'm-rl|
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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.

Il. LC/MS Instrument Performance Check

Instrument performance was checked and the requirements were met.
lll. 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.

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

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

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag A orP
GM-21-023MS/MSD Perfluorotridecanoic acid 109 (<30) NA -
(GM-21-023) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 149 (£30)

VIIl. 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 (RPD) were within QC limits.

IX. Field Duplicates

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

the following exceptions:

Concentration (ng/L)
RPD Difference
Analyte GM-21-011-12072021 GM-21-012-12072021 (Limits) (Limits) Flag AorP
Perfiuorooctanesulfonic acid 1.0 0.95 - 0.046 (<1.8) - -
Concentration (ng/L)
RPD Difference
Analyte GM-21-011-12072021RE | GM-21-012-12072021RE | (Limits) (Limits) Flag | AorP
Perfluorooctanesulfonic acid 0.88 0.96 - 0.08 (=1.9) - -
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 0.54 - 0.37 (£2.8) - -

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 AorP
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
Perfluorooctanesuifonic 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

Perftuorotridecanoic acid
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Labeled

Affected

Sample Compound %R (Limits) Analyte Flag AorP
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-21-051RE | 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 HFPO-DA 34 (50-150) 4,8-Dioxa-3H-perfluorononanoic acid (ADONA) J (all detects)

Hexafluoropropylene oxide dimer acid (HFPO-DA)

J (all detects)
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Labeled Affected
Sample Compound %R (Limits) Analyte Flag A orP
GM-21-062 13C2 PFTeDA 0.008 (50-150) | Perfluorotetradecanoic acid X P
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 PFURA 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) P
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 P
GM-21-049 13C2-PFDoDA 36 (50-150) Perfluorododecanoic acid J (all detects) P
d5-NEtFOSAA 45 (50-150) Perfluorotridecanoic acid J (all detects)
d3-NMeFOSAA 45 (50-150) NEtFOSAA J (all detects)
13C7 PFURA 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) P
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 2B validation.

XIl. Target Analyte Identification

All target analyte identifications were within validation criteria with the following

exceptions:

Sample Analyte Flag AorP
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 2B validation.
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Xlll. System Performance
Raw data were not reviewed for Stage 2B 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:

Sample Analyte Reason Flag AorP
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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Sample Analyte Flag AorP Reason (Code)
GM-21-062 Hexafluoropropylene oxide dimer acid (HFPO-DA) J (all detects) P Labeled compounds (%R)
U]
GM-21-062RE Perfluorohexanoic acid J (all detects) P Labeled compounds (%R)
U]
GM-21-062RE Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds (%R)
0
GM-21-049RE Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds (%R)
()
GM-21-049RE Hexafluoropropylene oxide dimer acid (HFPO-DA) J (all detects) P Labeled compounds (%R)
0]
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 X1
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

12
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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
Laboratory: Eurofins, Lancaster, PA

VALIDATION COMPLETENESS WORKSHEET Date: >/ 2/o2—
Stage 2B 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.

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

Validation Area Comments
1. Sample receipt/Technical holding times 'A’/ ,.L
Il LC/MS Instrument performance check
.| Initial calibration/ICV & /A | RSp=20 TV (0/ =20
IV. | Continuing calibration/ISC A*/ A D =20
V. Laboratory Blanks -.Br
V.1 _| Field blanks Np [Fp =17
VII. | Matrix spike/Matrix spike duplicates §W
VIIl. | Laboratory control samples ‘A LG@/}
IX. | Field duplicates QN f> = kbt¢g . 7+ ‘f
X. Labeled Compounds 9\”
Xl. | Target analyte guantitation N
Xll. | Target analyte identification QN
Xlil. | System performance N

XIV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 ! 4 GM-21-050 410-66189-1 Water 12/07/21
2 * GM-21-050RE 410-66189-1RE Water 12/07/21
3 ( GM-21-018 410-66189-2 Water 12/07/21
4 l GM-21-046 410-66189-3 Water 12/07/21
5 GM-21-046RE 410-66189-3RE Water 12/07/21
6 !/ ¥ GM-21-011 410-66189-4 Water 12/07/21
7 GM-21-011RE 410-66189-4RE Water 12/07/21
8 ! A GM-21-012 410-66189-5 Water 12/07/21
9 GM-21-012RE 410-66189-5RE Water 12/07/21
10 l 4GM-21-051 410-66189-6 Water 12/07/21
11 | GM-21-051RE 410-66189-6RE Water 12/07/21
12 | GM-21-048 410-66189-7 Water 12/07/21
13 | GM-21-048RE 410-66189-7RE Water 12/07/21
14 l/' GM-21-045 410-66189-8 Water 12/07/21
15 | GM-21-045RE 410-66189-8RE Water 12/07/21
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LDC #:__53144B96 VALIDATION COMPLETENESS WORKSHEET Date: 775'/6’7’

SDG #:__410-66189-1 Stage 2B Page:_2of 2
Laboratory:_Eurofins, Lancaster, PA Rev!ewer: _e
2nd Reviewer:_{__4
METHOD: GC Perfluoroalkyl & Polyfluoroalkyl Substances (EPA Method 537M/QSM 5.3 B-15)
Client ID Lab ID Matrix Date

16 ' | aM-21-005 410-66189-9 Water 12/07/21
17" | FB-120721 410-66189-10 Water 12/07/21
18 ' | om-21-023 410-66189-11 Water 12/07/21
19| om21-062 ~ 410-66189-12 Water 12/07/21
20 | GM-21-062RE 410-66189-12RE Water 12/07/21
21’ [ GM-21-049 410-66189-13 Water 12/07/21
22 | GM-21-049RE 410-66189-13RE Water 12/07/21
23 | GM-21-023MS 410-66189-11MS Water 12/07/21
24 | GM-21-023MSD 410-66189-11MSD Water 12/07/21
25

26

27
Notes:

| 707a}>
> 200126
b=
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METHOD: PFAS

TARGET COMPOUND WORKSHEET

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

|. 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

r

Perflucrobutanesulfonic acid

HH. 8:2 Fluorotelomersulfonic acid

=

. Perfluoropentanesuifonic acid

11. 1H,1H,2H,2H-perfluorohexane sulfonic acid

Z

. Perfluorohexanesulfonic acid

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

o]

. Perfluoroheptanesulfonic acid

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

P. Perfluorooctanesulfonic acid

LL. NMeFOSA

Q. Perfluorononanesulfonic acid

MM. 3:3 Fluorotelomer carboxylate

Py

. Perfluorodecanesulfonic acid

NN. 5:3 Fluorotelomer carboxyiate

S. Perfluorooctanesulfonamide

0O0. 7:3 Fluorotelomer carboxylate

T. NMeFOSAA

PP. Perfluorooctadecanoic acid

U. NEtFOSAA

V. 4:2 Fluorotelomer sulfonate

V:AVALIDATION WORKSHEETS\PFAS-537M\COMPNDL_PFAS.DOCX




LDC #: W!”r‘ﬁ?jb

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.

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

Page: 1 of 1 _
Reviewer: SC

(&)

MS MSD Associated
; MS/MSD ID Analyte %R (Limits %R (Limits) RPD (<30) Samples Qualifications
2950 ) [t (L.C-THD ¢ (LGP 12 () TAL
_EE g [70-122) 2 (707129 57 7 L I
o o Qx-kﬁ
EE g — |
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LDC #: \Y?M"‘H’ﬁb VALIDATION FINDINGS WORKSHEET Page: _1 of 1
Field Duplicates Reviewer: SC

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

Concentration (ng/L) Difference Difference
Analyte GM-21-011-12072021 GM-21-012-12072021 RPD=<30 <5XLOQ Limit:<LOQ Qualification
Perfluorooctanesuifonic acid 1.0 0.95 0.046 1.8
Concentration (ng/L) Difference Difference
Analyte GM-21-011-12072021RE | GM-21-012-12072021RE | RPD<30 <5XLOQ Limit:<LOQ Qualification
Perfluorooctanesulfonic acid 0.88 0.96 0.08 1.9
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 0.54 0.37 2.8
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ioc#: S71448%

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.

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: _1 of _3_

Reviewer:

SC

Labeled
# Sample ID Compound %R (50-150) Qualifications
GM-21-050 (\) |13c2 PFTeDA 1 XIP (K)
o 13C2-PFDoDA 6 XIP (1,J)
d5-NEtFOSAA 33 JIUJIP (U)
d3-NMeFOSAA 39 JIUJIP (T)
13C7 PFUNA 18 X/P (H)
13C6 PFDA 48 JIUJIP (G)
GM-21-050RE (dp) |13c2 PFTeDA 1 XIP (K)
7 113C2-PFDoDA 14 XIP (1,J)
d5-NEtFOSAA 42 JIUJIP (U)
d3-NMeFOSAA 49 JIUJIP (T)
13C7 PFUnA 37 JIUJIP (H)
GM-21-046 (W) |13c2 PFTeDA 0.04 XIP (K)
‘ 13C2-PFDoDA 0.1 X/P (1,J)
13C9 PFNA 15 X/P (F)
d5-NEtFOSAA 2 X/P (U)
d3-NMeFOSAA 3 X/P (T)
13C7 PFUNA 0.4 X/P (H)
B \ |13C6 PFDA 2 XIP (G)
(F_.ﬁ) 13C8 PFOS 11 X/P (P,DD,EE) .
"~ () [13cs PFoA 40 m—é%—.aﬁ,f\l‘//f e\
GM-21-046RE (MD\ [13c2 PFTeDA 0.1 X/P (K)
[ |13c2-PFDoDA 2 X/P (1.J)
d5-NEtFOSAA 46 JIUJIP (U)
d3-NMeFOSAA 47 JIUJIP (T)
¥ |13c7PFuna 11 X/P (H)
{ &1t ) l13C6 PFDA 40 JIUJIP (G)
GM-21-011 { ND) [13c2 PFTeDA 0.04 X/P (K)
~ " |13c2-PFDoDA 2 XIP (1,J)
d5-NEtFOSAA 28 JIUJIP (U)
d3-NMeFOSAA 31 JIUJIP (T)
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Loc #: §% ﬂ&ﬂ@

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 2_of 3
SC

Reviewer:

Labeled
# Sample ID . Compound %R (50-150) Qualifications
GM-21-011 (cont'd) { 1Y ) [13c7 PFunA 9 X/P (H)
13C6 PFDA 31 JIUJIP (G)
GM-21-011RE 13C2 PFTeDA 26 JIUJIP (K)
GM-21-012 13C2 PFTeDA 06 X/P (K)
13C2-PFDoDA 10 XIP (1,J)
d5-NEtFOSAA 47 JIUJIP (U)
d3-NMeFOSAA 48 JIUJIP (T)
13C7 PFURA 27 JIUJIP (H)
GM-21-012RE 13C2 PFTeDA 7 X/P (K)
13C2-PFDoDA 35 JIUJIP (1.d)
GM-21-051 13C2 PFTeDA 2 X/P (K)
13C2-PFDoDA 23 JIUJIP (1,J)
13C7 PFUnA 44 JIUJIP (H)
GM-21-051RE 13C2 PFTeDA 6 X/P (K)
13C2-PFDoDA 35 JIUJIP (1.4)
d5-NEtFOSAA 47 JIUJIP (U)
GM-21-048 13C2 PFTeDA 0.1 XIP (K)
13C2-PFDoDA 2 XIP (1,J)
d5-NEtFOSAA 33 JIUJIP (U)
d3-NMeFOSAA 34 JIUJIP (T)
13C7 PFUnA 8 X/P (H)
(s ) |13C6 PFDA 34 JIUJIP (G)
GM-21-048RE NV |13c2 PFTeDA 6 XIP (K)
-/
GM-21-045 13C2 PFTeDA 10 XIP (K)
13C2-PFDoDA 47 JIUJIP (1,d)
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Loc #: ST

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 4 of 3
Reviewer: SC

Labeled
# Sample ID Compound %R (50-150) Qualifications
GM-21-045RE (DN l13c2 PFTeDA 28 JIUJIP (K)
GM-21-023 13C2 PFTeDA 6 X/P (K)
13C2-PFDoDA 26 JIUJP (1.J)
13C7 PFUnA 44 JIUJIP (H)
GM-21-062 (aud) [13C3 PFHXS 38 JIUJIP (N)
| = |13C5 PFHxA 40 JIUJIP (C)
Y |13C4 PFHpA 35 JIUJ/P (D, DONA)
(N ) [13c2 PFTeDA 0.008 X/P (K)
{ Axt [13C3 HFPO-DA 34 JIUJ/P (HFPO-DA)
(WY |13c2-PFDoDA 0.002 X/P (1,J)
[~ [13C9 PFNA 2 X/P (F)
d5-NEtFOSAA 0.2 X/P (U)
d3-NMeFOSAA 0.2 XIP (T)
13C7 PFUnA 0.01 X/P (H)
13C6 PFDA 0.1 X/P (G)
v |13c8 PFOS 2 X/P (P,DD,EE)
(&4 [13cs PFOA 11 X.P (E)
/
GM-21-062RE 13C5 PFHxA 44 JIUJIP (C)
( 1)) |13c2 PFTeDA 30 JIVJIP (K)
" ]13C3 HFPO-DA 38 JIUJIP (HFPO-DA)
GM-21-049 13C2 PFTeDA 10 X/P (K)
13C2-PFDoDA 36 JIUJP (1,J)
d5-NEtFOSAA 45 JIUJIP (U)
d3-NMeFOSAA 45 JIUIIP (T)
13C7 PFUnA 39 JIUJIP (H)
|
GM-21-049RE U ]13c2 PFTeDA 46 JIUJIP (K)
(@) ]13¢3 HFPO-DA 42 JIUJ/P (HFPO-DA)
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Lo #_ G2,

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

VALIDATION FINDINGS WORKSHEET

Target Analyte ldentification

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

Page: ] of _/_
Reviewer: ll:

Y N NA Was the signal to noise (S/N) ratio for all analytes within the validation criteria?
Y N NA Were two transitions and the ion transition ratio per analyte monitored and documented with the exception of PFBA and PFPeA?
Y N NA Were ion ratios within QC limits?
# Date Sample ID Analyte lon ratio (Limits) Qualifications .
S | L ; A / 20 !>'>' Results flagged “I” by the laboratory due to Jdets/P (xxi)
7

ion ratio outside QC limits.
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LDC #: Q!HMQ VALIDATION FINDINGS WORKSHEET Page:_(off_
Overall Assessment of Data Reviewer._ &

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

# Date Sample ID Analyte Finding Qualifications
L b9 lo M Jo_ Rarsctii L o U4
A NM&.
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LDC Report# 53144C96_RV2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Keyport LTM

March 11, 2022

Perfluoroalkyl & Polyfluoroalkyl Substances

Stage 2B

Eurofins, Lancaster, PA

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

Laboratory Sample Collection
Sample Identification Identification Matrix Date
GM-21-055 410-66194-1 Water 12/07/21
GM-21-055RE 410-66194-1RE Water 12/07/21
GM-21-036 410-66194-2 Water 12/07/21
GM-21-036RE 410-66194-2RE Water 12/07/21
GM-21-035 410-66194-3 Water 12/07/21
GM-21-056 410-66194-4 Water 12/07/21
GM-21-030 410-66194-5 Water 12/07/21
GM-21-030RE 410-66194-5RE Water 12/07/21
GM-21-001 410-66194-6 Water 12/07/21
GM-21-064 410-66194-7 Water 12/07/21
GM-21-064RE 410-66194-7RE Water 12/07/21
GM-21-034 410-66194-8 Water 12/07/21
GM-21-034RE 410-66194-8RE Water 12/07/21
GM-21-063 410-66194-9 Water 12/07/21
GM-21-063RE 410-66194-9RE Water 12/07/21
GM-21-026 410-66194-10 Water 12/07/21
GM-21-026RE 410-66194-10RE Water 12/07/21
GM-21-039 410-66194-11 Water 12/07/21
GM-21-039RE 410-66194-11RE Water 12/07/21
GM-21-065 410-66194-12 Water 12/07/21
GM-21-065RE 410-66194-12RE Water 12/07/21
GM-21-033 410-66194-13 Water 12/07/21
GM-21-033RE 410-66194-13RE Water 12/07/21
GM-21-014 410-66194-14 Water 12/07/21
GM-21-014RE 410-66194-14RE Water 12/07/21
GM-21-056REMS 410-66194-4REMS Water 12/07/21
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Laboratory Sample Collection
Sample ldentification Identification Matrix Date
' GM-21-056REMSD 410-66194-4REMSD | Water 12/07/21
GM-21-001REMS 410-66194-6REMS Water 12/07/21
GM-21-001REMSD 410-66194-6REMSD | Water 12/07/21
GM-21-056RE 410-66194-4RE Water 12/07/21
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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 | 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

uJ

NA

(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.

(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).

(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.

(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.

(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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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 with the following exceptions:

Total Days From Required Holding Time
Sample Collection (in Days) From Sample
Sample Analyte Until Extraction Collection Until Extraction Flag AorP

GM-21-030RE All analytes 16 14 J (all detects) A
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

Il. LC/MS Instrument Performance Check

Instrument performance was checked and the requirements were met.
lil. 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.
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V. Laboratory Blanks

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

Associated
Samples

Extraction

Blank ID Date Concentration

Analyte

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

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

MB 410-208962/1-A 12/23/21 Perfluorooctanesulfonic acid 0.555 ng/L

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-21-034RE Perfluorooctanesuifonic acid 2.6 ng/L 2.6J ng/L
GM-21-026RE Perfluorooctanesulfonic acid 2.2 ng/L 2.2J ng/lL
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:
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(GM-21-056
GM-21-056RE)

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
GM-21-056REMS/MSD | Perfluorotridecanoic acid 30 (65-144) - UJ (all non-detects) A
(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 (HFPO-DA) 151 (70-130) | 152 (70-130) NA -

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

(GM-21-056
GM-21-056RE)

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag AorP
GM-21-056REMS/MSD Perfluorotridecanoic acid 106 (<30) NA -

VIIl. 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 (RPD) 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
Analyte GM-21-033-12072021 GM-21-034-12072021 (Limits) (Limits) Flag AorP
Perfluorobutanesulfonic acid 1.1 1.2 - 0.1 (1.9) - -
Perfluoroheptanoic acid 0.68 0.60 - 0.08 (=1.9) - -
Perfluorooctanoic acid 1.9 1.8 - 0.1 (=1.9) - -
Perfluorohexanoic acid 1.1 1.1 - 0.0 (1.9) - -
Perfluorohexanesulfonic acid 26 3.0 14 (<30) - - -
Perfluorooctanesulfonic acid 0.65 1.3 - 0.65 (<1.9) - -
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Concentration (ng/L)
RPD Difference
Analyte ©SM-21-033-12072021RE GM-21-034-12072021RE (Limits) (Limits) Flag AorP
Perfluorobutanesulfonic acid 1.5 1.5 0 (s2.0) - -
Perfluoroheptanoic acid 0.78 0.70 0.08 (=2.0) - -
Perfluorooctanoic acid 26 2.7 4 (<30) - - -
Perfluorohexanoic acid 1.5 1.5 0 (=2.0) - -
Perfluorohexanesulfonic acid 4.1 55 1.4 (s2.0) - -
Perfluorooctanesulfonic acid 0.98U 2.6 1.62 (=2.0) - -
Concentration (ng/L)
RPD Difference
Analyte GM-21-063-12072021 GM-21-064-12072021 (Limits) (Limits) Flag AorP
Perfluorobutanesulfonic acid 0.77 0.71 - 0.1 (£1.8) - -
Perfluoroheptanoic acid 2.1 2.4 13 (<30) - - -
NEtFOSAA 0.45 0.53 - 0.1(2.7) - -
Perfluorooctanoic acid 13 12 8 (<30) - - -
Perfluorohexanoic acid 3.8 3.4 11 (230) - - -
Perfluorohexanesulfonic acid 2.7 2.8 4 (<30) - - -
Perfluorooctanesulfonic acid 4.5 4.0 12 (s30) - - -
Perfluorononanoic acid 0.59 0.53 - 0.1 (1.8) - -
Concentration (ng/L)
RPD Difference
Analyte GM-21-063-12072021RE | GM-21-064-12072021RE | (Limits) {Limits) Flag | AorP
Perfluorobutanesulfonic acid 1.4 1.2 - 0.2 (1.8) - -
Perfluoroheptanoic acid 3.1 2.8 10(30) | 0.3 (21.8) - -
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 1.7 - 0.79 (=1.8) - -
Perfluorooctanoic acid 17 17 0 (230) - - -
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Concentration (ng/L)
RPD Difference
Analyte GM-21-063-12072021RE | GM-21-064-12072021RE | (Limits) (Limits) Flag | AorP
Perfluorohexanoic acid 5.3 54 2 (230) - - -
Perfluorohexanesulfonic acid 3.8 4.1 8 (<30) - - -
Perfluorooctanesulfonic acid 5.8 6.2 7 (=30) - - -
Perfluorononanoic acid 0.95 0.85 0.1 (<1.8) - -
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) Analyte Flag AorP
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)

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



Labeled

Affected

Sample Compound %R (Limits) Analyte Flag AorP
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 PFUNnA 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 (ali non-detects) p
GM-21-063 13C2 PFTeDA 0.07 (50-150) | Perfluorotetradecanoic acid X P

13C2-PFDoDA
13C7 PFUnRA

3 (50-150)
12 (50-150)

Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluoroundecanoic acid
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Labeled

Affected

Sample Compound %R (Limits) Analyte 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 (60-150) | 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 (60-150) | 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 AorP
GM-21-033RE | 13C2 PFTeDA 0.004 (50-150) | Perfluorotetradecanoic acid X P
13C2-PFDoDA 0.02 (50-150) | Perfluorododecanoic acid
13C9 PFNA 4 (50-150) Perfluorotridecanoic acid
d5-NEtFOSAA 0.6 (50-150) | Perflucrononanoic acid
d3-NMeFOSAA 0.8 (50-150) | NMeFOSAA
13C7 PFUnA 0.07 (50-150) | NEtFOSAA
13C6 PFDA 0.5 (560-150) | 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) P
GM-21-014 13C2 PFTeDA 0.4 (50-150) | Perfluorotetradecanoic acid X P
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) P
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 P
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) P
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) P

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

J (all detects)
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 2B validation.

XIl. Target Analyte ldentification

All target analyte identifications were within validation criteria with the following
exceptions:
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Sample Analyte Flag AorP
GM-21-036 Results flagged “I" by the laboratory due J (all detects) P
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 2B validation.

XIll. System Performance

Raw data were not reviewed for Stage 2B 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:

Sample Analyte

Reason

Flag AorP

GM-21-055 All analytes
GM-21-036
GM-21-030
GM-21-063
GM-21-039
GM-21-065

Results from re-analyses
were more usable.

Not reportable -

GM-21-056 All analytes except
Perfluorooctanoic acid
Perfluorooctanesulfonic acid

Results from re-analyses
were more usable.

Not reportable -

GM-21-056RE | Perfluorooctanoic acid
Perfluorooctanesulfonic acid

Results from original
analyses were more usable.

Not reportable -

GM-21-064 Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid

Hexafluoropropylene oxide dimer acid (HFPO-DA)

Results from re-analyses
were more usable.

Not reportable -
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Sample Analyte Reason Flag AorP
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 Resuits 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
Sample Analyte Flag AorP 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-21-055RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
Perfluorododecanoic acid ()
Perfluorotridecanoic acid
GM-21-055RE NEtFOSAA UJ (all non-detects) P Labeled compounds (%R)
NMeFOSAA UJ (all non-detects) ()
Perfluoroundecanoic acid UJ (all non-detects)
GM-21-030RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
(U]
GM-21-030RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) ()]
GM-21-064 Perfluorotetradecanoic acid X P Labeled compounds (%R)
Perfluorododecanoic acid ()
Perfluorotridecanoic acid
GM-21-064 Perfluoroundecanoic acid UJ (all non-detects) P Labeled compounds (%R)
(0]
GM-21-034 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid | UJ (all non-detects) P Labeled compounds (%R)
0
GM-21-063RE Perfluorotetradecanoic acid X P Labeled compounds (%R)
0
GM-21-063RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) ()]
GM-21-026 Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds (%R)
M
GM-21-026RE Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds (%R)
Perfluorotridecanoic acid UJ (all non-detects) (0}
GM-21-065RE Perfluorotetradecanoic acid X P Labeled compounds (%R)

Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluoroundecanoic acid

)

VALOGIN\EA\KEYPORT\53144C96_EA3_RV2.DOC
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Sample Analyte Flag AorP Reason (Code)

GM-21-065RE NMeFOSAA UJ (all non-detects) P Labeled compounds (%R)
NEtFOSAA UJ (all non-detects) ()

Perfluorodecanoic acid UJ (all non-detects)

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

GM-21-014 NMeFOSAA UJ (all non-detects) P Labeled compounds (%R)
NEtFOSAA UJ (all non-detects) ()]

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 (*X1n

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
Perfluorooctanesuifonic 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)

17
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Sample Analyte Flag AorP Reason (Code)

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

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

Perfluorooetanoic acid
Perfluoronenanoic acid
Perfluorobutanesulfonic acid
Perfluorooctanesulfonic acid

GM-21-014RE All analytes except Not reportable - Overall assessment of
Perfluorohexanoic acid data (*XIV)
Perfluoroheptanoic acid
Perfluorooetanoic 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 AorP 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 Perfluorcoctanesulfonic 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

18
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LDC #:__53144C96

SDG #:__410-66194-1
Laboratory:_Eurofins, Lancaster, PA

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

Date: ﬁ/Z)’ 2-

Page:_] of >~

Reviewer: R
2nd Reviewer:ﬁz

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.

Validation Area Comments
[ Sample receipt/Technical holding times -A /9‘1
Il. | LC/MS Instrument performance check -A'
. | Initial calibration/ICV .L /| RD><zo T'\//f al =20
IV. | Continuing calibration/ISC }r/ .X\— b = 2p
V. Laboratory Blanks g(N
V.l | Field blanks kLJ? B -[20672] ( p - Lol€F-1 >
VII. | Matrix spike/Matrix spike duplicates 3\&[
VIII. | Laboratory control samples ,&, LCQ&
IX. | Field duplicates S/ V = 134+ 2 l‘!’ + >4 N s , >+
X. | Labeled Compounds 91\1
Xl. | Target analyte quantitation N
XIl. | Target analyte identification Q\N
Xlll. | System performance N
XIV. | Overall assessment of data CN
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 2| Gm-21-055 410-66194-1 Water 12/07/21
2 b GM-21-055RE 410-66194-1RE Water 12/07/21
3 > GM-21-036 410-66194-2 Water 12/07/21
4 i GM-21-036RE 410-66194-2RE Water 12/07/21
5 ! GM-21-035 410-66194-3 Water 12/07/21
6 TOM=21+=0S5RE— 448=66494=-3RE———1-Water———————12/07/21
7 GM-21-056 410-66194-4 Water 12/07/21
8 7 GM-21-030 410-66194-5 Water 12/07/21
9 7 GM-21-030RE 410-66194-5RE Water 12/07/21
1 Oq' GM-21-001 410-66194-6 Water 12/07/21
11 } GM-21-064 410-66194-7 Water 12/07/21
12 7 GM-21-064RE 410-66194-7RE Water 12/07/21
13 2 GM-21-034 410-66194-8 Water 12/07/21
14 7 GM-21-034RE 410-66194-8RE Water 12/07/21
1 5} GM-21-063 410-66194-9 Water 12/07/21
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LDC #:__53144C96 VALIDATION COMPLETENESS WORKSHEET Date: 2/2/22-

SDG #:__410-66194-1 Stage 2B Page: 2of 2—
Laboratory: Eurofins, Lancaster, PA Rev!ewer:
2nd Revnewer:z tE
METHOD: GC Perfluoroalkyl & Polyfluoroalkyt Substances (EPA Method 537M/QSM 5.3 B-15)
Client ID Lab ID Matrix Date
Lﬁ% GM-21-063RE 410-66194-9RE Water 12/07/21
17 7| GM-21-026 410-66194-10 Water 12/07/21
187 | GM-21-026RE 410-66194-10RE Water 12/07/21
193 GM-21-039 410-66194-11 Water 12/07/21
207 GM-21-039RE 410-66194-11RE Water 12/07/21
21 ? GM-21-065 410-66194-12 Water 12/07/21
227 GM-21-065RE 410-66194-12RE Water 12/07/21
23 7 GM-21-033 410-66194-13 Water 12/07/21
247 GM-21-033RE 410-66194-13RE Water 12/07/21
253 GM-21-014 410-66194-14 Water 12/07/21
26 " | GM-21-014RE 410-66194-14RE Water 12/07/21
< 27* GM-21-056MS 410-66194-4{'./%' Water 12/07/21
<] % GM-21-05(;V.M€D 410-66194-4MSD Water 12/07/21
ﬁ 2 GM—21-00}MS 410-66194-6MS Water 12/07/21
f 307 GM-21-001§§D 410-66194-6MSD Water 12/07/21
31| GH-BleotRE | -+
%% | CM-21-0SLRE v Ugg
33
Notes:
' [20095C Slxgi2e
> 702> “laoglex
7| 20A07 ' 2089L>
LT 27610
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METHOD: PFAS

TARGET COMPOUND WORKSHEET

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

|. 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. 1H,1H,2H,2H-perflucrohexane sulfonic acid

N. Perflucrohexanesulfonic acid

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

O. Perfluoroheptanesulfonic acid

KK. 1H, 1H, 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

0OO0. 7:3 Fluorotelomer carboxylate

T. NMeFOSAA

PP. Perfluorooctadecanoic acid

U. NEtFOSAA

V. 4:2 Fluorotelomer sulfonate
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Loc #_ 2t

VALIDATION FINDINGS WORKSHEET

Technical Holding Times

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

ircled dates have exceeded the technical holding times.
N N/A Were all cooler temperatures within validation criteria? _

Page:__lof {_

Reviewer: 2 t

Total # of ( H/
, Sampls ID Matrix Preserved Sampling Date Ext‘raction date Analysis date Days Qualifier
1214 {e, | W /72 [ %22/ DA [ BAUT A ]
1Y 26 22,24 ’
2L
(dag /D)

TECHNICAL HOLDING TIME CRITERIA

Water:
Soil:

HT

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



LDC #: E{WQ

Blanks

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

Blank extraction date: |7/20/44

lo z2z="L

VALIDATION FINDINGS WORKSHEET

Page.__ jof L
Reviewer.__ %

Conc. units: Associated Samples:
Analyte Blank ID Sample Identification
melofi-A | Sx
p 0.-LC7 | 2245

Blank extraction date: P—/?%/ﬁ«(
Conc. units: % éig

Associated Samples: 2’ 12! ‘i ! L ! ]g! 20 22 2‘1{' A

Analyte Blank ID Sample Identification
094b>4-A X | I 2 >2
4 0.5c¢ | 2.1 | 2b/1 | 22/T7 | 2.5/
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LbC #: {2 ‘HC‘Tb VALIDATION FINDINGS WORKSHEET Page: 1 of _1_
Matrix Spike/Matrix Spike Duplicates Reviewer: SsC

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.
Percent recoveries (%R) and %RPD were within QC limits with the exceptions identified below. i&)
MS MSD Associated
# MS/MSD ID Analyte %R (Limits) %R (Limits) RPD (<30) Samples Qualifications
27/2Z 3 20 [b&14Y) 7,22 (Ap) [ T/UT/A
EE Co (7o-122) - AN B 2
o [ ) TS (7-130) - T ot 7K
D L
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Loc #:Z/ {HC%

VALIDATION FINDINGS WORKSHEET

Page: 1 of_1
Field Duplicates Reviewer: ___ SC___
Method: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DOD QSM 5.3
Concentration (ng/L) Difference Difference
Analyte GM-21-033-12072021 GM-21-034-12072021 RPDs30 <5XLOQ Limit:<LOQ Qualification
Perfluorobutanesulfonic acid 1.1 1.2 0.1 1.9
Perfluoroheptanoic acid 0.68 0.60 0.08 1.9
Perfluorooctanoic acid 1.9 1.8 0.1 1.9
Perfluorohexanoic acid 1.1 1.1 0.0 1.9
Perfiuorohexanesulfonic acid 26 3.0 14
Perfluorooctanesulfonic acid 0.65 1.3 0.65 1.9
Concentration (ng/L) Difference Difference
Analyte GM-21-033-12072021RE | GM-21-034-12072021RE | RPD<30 <5XLOQ Limit:<LOQ Qualification
Perfluorobutanesulfonic acid 1.5 1.5 0 2.0
Perfluoroheptanoic acid 0.78 0.70 0.08 2.0
Perfluorooctanoic acid 2.6 2.7 4
Perfluorohexanoic acid 1.5 1.5 0 2.0
Perfluorohexanesulfonic acid 4.1 5.5 1.4 2.0
Perfluorooctanesulfonic acid 0.98U 2.6 1.62 2.0
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Loc #:C%l [{fﬁ @

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

Page: _1 of _1
SC

Reviewer:

Concentration {ng/L) Difference Difference
Analyte GM-21-063-12072021 GM-21-064-12072021 RPD<30 <56XLOQ Limit:<LOQ Qualification

Perfluorobutanesulfonic acid 0.77 0.71 0.1 1.8

Perfluoroheptanoic acid 2.1 2.4 13

NEtFOSAA 0.45 0.53 0.1 2.7

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 0.1 1.8

Concentration (ng/L) Difference Difference
Analyte GM-21-063-12072021RE | GM-21-064-12072021RE | RPD<30 <5XLOQ Limit:<LOQ Qualification

Perfluorobutanesulfonic acid 14 1.2 0.2 1.8

Perfluoroheptanoic acid 3.1 2.8 10

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 0.91U 1.7 0.79 1.8

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 0.1 1.8
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Loc #: S3\4hCq6 VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: _1 of_4 _
Reviewer: SC

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) Qualifications
GM-21-055 (‘WD) [13c2 PFTeDA 4 X/P (K)
13C2-PFDoDA 16 X/P (1,J)
13C9 PFNA 33 JIUJIP (F)
d5-NEtFOSAA 21 JIUJIP (U)
d3-NMeFOSAA 18 X/P (T)
13C7 PFUnA 21 JIUJIP (H)
-, & |13C6 PFDA 24 JIUJIP (G)
-\ P- sX) [13c8 PFOS 30 JIUJIP (P,DD,EE)
GM-21-055RE (NP ]13c2 PFTeDA 0.9 X/P (K)
13C2-PFDoDA 14 XIP (1,J)
d5-NEtFOSAA 43 JIUJIP (U)
d3-NMeFOSAA 49 JIUJ/P (T)
13C7 PFUNA 39 JIUJIP (H)
GM-21-036 13C2 PFTeDA 0.05 X/P (K)
U [13c2-PFDoDA 2 X/P (1,J)
 (4,.4)]13c9 PFNA 21 JIUJIP (F)
~(\D )|d5-NEtFOSAA 7 X/P (U)
d3-NMeFOSAA 8 X/P (T)
V/_[13C7 PFUnA 5 X/P (H)
 ( &sd)]13ce PFDA 10 X/P (G)
( P—d4at)|13c8 PFOS 18 X/P (P,DD,EE)
( )] 13C8 PFOA 38 JIUJIP (E)
{
GM-21-056 (NP |13c2 PFTeDA 49 JIUJIP (K)
GM-21-030 13C2 PFTeDA 0.03 X/P (K)
13C2-PFDoDA 0.06 X/P (1,J)
d5-NEtFOSAA 10 X/P (U)
d3-NMeFOSAA 14 XIP (T)
. {13c7 PFURA 0.9 X/P (H)
, ¥ [13ce PFDA 8 XIP (G)
(P-4 [13c8 PFOs 43 JIUJ/P (P,DD,EE)
' Ve
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e #:$2Cq,

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.

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: 4. of 4
Reviewer: SC

Labeled
# Compound %R (50-150) Qualifications
GM-21-030RE 13C2 PFTeDA 6 X/P (K)
13C2-PFDoDA 44 JIUJ/P (1,J)
GM-21-064 13C2 PFTeDA 2 X/P (K)
13C2-PFDoDA 18 X/IP (1,J)
13C7 PFUNA 35 JIUJ/P (H)
GM-21-064RE 13C2 PFTeDA 0.5 X/P (K)
13C2-PFDoDA 5 X/P (1,J)
d5-NEtFOSAA 24 JIUJIP (U)
d3-NMeFOSAA 28 JIUJ/IP (T)
13C7 PFUNA 11 X/P (H)
13C6 PFDA 28 JIUJIP (G)
GM-21-034 13C2 PFTeDA 0.01 X/P (K)
13C2-PFDoDA 0.3 X/P (1,J)
13C9 PFNA 25 JIUJIP (F)
d5-NEtFOSAA 7 X/P (U)
d3-NMeFOSAA 9 X/P (T)
13C7 PFUnA 1 X/P (H)
13C6 PFDA 6 X/P (G)
13C8 PFOS 21 J/UJ/P (P,DD,EE)
GM-21-034RE 13C2 PFTeDA 34 JIUJ/ P (K)
GM-21-063 13C2 PFTeDA 0.07 X/P (K)
13C2-PFDoDA 3 X/P (1,J)
d5-NEtFOSAA 28 JIUJIP (U)
d3-NMeFOSAA 29 JIUJIP (T)
13C7 PFUnA 12 X/P (H)
13C6 PFDA 34 JIUJIP (G)
GM-21-063RE 13C2 PFTeDA 9 X/P (K)
13C2-PFDoDA 43 JIUJ/P (H)
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LDC #: \(%{"MC Te VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page:l_of_él_

Reviewer: SC

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 N Compound %R (50-150) Qualifications
GM-21-026 (1 p Y13C2 PFTeDA 32 JIUJIP (K)
GM-21-026RE 13C2 PFTeDA 8 XIP (K)
13C2-PFDoDA 40 JUJIP (1,J)
p L\
GM-21-039 UNY)[13C3 PFHxS 157 Jdets/P (N)
{ A [13C3 PFBS 151 Jdets/P (L)
(D 13¢5 PFHXA 158 Jdets/P (C)
/ 113Cc9 PFNA 151 Jdets/P (F)
d5-NEtFOSAA 155 Jdets/P (U)
13C8 PFOA 158 Jdets/P (E)
GM-21-065 13C2 PFTeDA 0.02 XIP (K)
13C2-PFDoDA 0.03 X/P (1,J)
13C9 PFNA 33 JIUJIP (F)
d5-NEtFOSAA 6 XIP (T)
d3-NMeFOSAA 9 X/P (U)
13C7 PFUnA 0.5 X/P (H)
] W/ |13ce PFDA 6 X/P (G)
{ P-Aef ) |13c8 PFOS 27 JIUJ/P (P,DD,EE)
GM-21-065RE (NY)) [13c2PFTeDA 0.1 X/P (K)
7 |13C2-PFDoDA 3 XIP (1,J)
d5-NEtFOSAA 36 JIVJIP (T)
d3-NMeFOSAA 37 JIUJIP (U)
13C7 PFURA 12 XIP (H)
13C6 PFDA 36 JIUJIP (G)
GM-21-033RE \ND) [13c2 PFTeDA 0.004 X/P (K)
" 113C2-PFDoDA 0.02 XIP (1,J)
13C9 PFNA 4 X/P (F)
d5-NEtFOSAA 0.6 X/P (T)
d3-NMeFOSAA 0.8 XIP (U)
13C7 PFURA 0.07 XIP (H)
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LDC #: S‘/f’_-HCﬂL

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: B of 4
Reviewer: SC

Labeled
# Sample ID L. Compound %R (50-150) Qualifications
GM-21-033RE (Np) [13cs PFDA 0.5 XIP (G)
~ 13C8 PFOS 3 X/P (P,DD,EE)
L M\ 13C8 PFOA 25 JIUJIP (E)
GM-21-014 (4= [13c2 PFTeDA 0.4 X/P (K)
~ 1/ |13c2-PFDoDA 7 XIP (1,J)
d5-NEtFOSAA 35 JIUJIP (T)
d3-NMeFOSAA 36 JIUJIP (U)
13C7 PFUnA 19 XIP (H)
13C6 PFDA 49 JIUJIP (G)
GM-21-014RE 13C2 PFTeDA 0.05 XIP (K)
13C3 HFPO-DA 47 JIUJIP (CC)
13C2-PFDoDA 3 X/P (1)
d5-NEtFOSAA 30 JIUJIP (T)
d3-NMeFOSAA 30 JIUJIP (U) -
13C7 PFUNA 16 s /X A H )
R %/, |13C6 PFDA 37 gourpe 7/
\P—put 2 |13c8 PFOS 39 JIUJ/P (P,DD EE)
d
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LDC #_ 13 ‘(’LfCﬁc VALIDATION FINDINGS WORKSHEET Page: lof _f_
Target Analyte Identification Reviewer: AN

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?
Y N NA 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 lon ratio (Limits) Qualifications

7.4.\5 32/77 2 Results flagged “I’ by the laboratory due to Jdets/P 1*)@}/)

{
ion ratio outside QC limits.

V:WALIDATION WORKSHEETS\PFAS-537M\TABLE B16\TCI_|.DOCX



Loc # S3\ddeqy

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

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

Page:._ 2of 2

Reviewer: Q

# Date Sample ID Analyte Finding Qualifications
> s e | A 2|  Ne
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Page:_ \ofd _

Reviewer;

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

Loc # SpMdeqe

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

Date Sample ID Analyte Finding Qualifications
1,2, ¢ )2 15 4| M Restt acty d Ne
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LDC Report# 53144D96

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Keyport LTM

LDC Report Date: February 10, 2022

Parameters: Perfluoroalkyl & Polyfluoroalkyl Substances
Validation Level: Stage 2B & 4

Laboratory: Eurofins, Lancaster, PA

Sample Delivery Group (SDG): 410-66202-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
GM-21-042** 410-66202-1** Water 12/06/21
GM-21-042RE™* 410-66202-1RE™* 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-21-041RE 410-66202-4RE Water 12/06/21
GM-21-060** 410-66202-5** Water 12/06/21
GM-21-060RE** 410-66202-5RE** 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** 410-66202-7RE** Water 12/06/21
GM-21-043 410-66202-8 Water 12/06/21
GM-21-043RE 410-66202-8RE 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-120621RE 410-66202-10RE Water 12/06/21
GM-21-006 410-66202-11 Water 12/06/21
GM-21-006RE 410-66202-11RE 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 Collection
Sample Identification Identification Matrix Date
GM-21-054 410-66202-14 Water 12/06/21
GM-21-054RE 410-66202-14RE Water 12/06/21
GM-21-031** 410-66202-15** Water 12/06/21
GM-21-031RE** 410-66202-15RE** Water 12/06/21
GM-21-032 410-66202-16 Water 12/06/21
GM-21-032RE 410-66202-16RE Water 12/06/21
GM-21-040 410-66202-17 Water 12/06/21
GM-21-040RE 410-66202-17RE Water 12/06/21
GM-21-044MS 410-66202-9MS Water 12/06/21
GM-21-044MSD 410-66202-9MSD Water 12/06/21
GM-21-044REMS 410-66202-9REMS Water 12/06/21
GM-21-044REMSD 410-66202-9REMSD | Water 12/06/21

**Indicates sample underwent Stage 4 validation

VALOGIN\EA\KEYPORT\53144D96_E34.DOC
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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 | 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. 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
guantitation and identification.

VALOGIN\EA\KEYPORT\53144D96_E34.D0OC



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

J

uJ

NA

(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.

(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).

(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.

(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.

(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

Holding times were exceeded.

Surrogate recovery was outside QC limits.

Calibration %RSD or %D were noncompliant.

Calibration RRF was <0.05.

Presumed contamination from preparation (method) blank.

Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits.
MS/MSD recovery was poor or RPD high.

Internal standard performance was unsatisfactory.

Tuning (BFB or DFTPP) was noncompliant.

Presumed contamination from trip blank.

False positive — reported compound was not present. Not applicable.

False negative — compound was present but not reported.

Presumed contamination from FB, or ER.

Reported result or other information was incorrect.

TIC identity or reported retention time has been changed.

The analysis with this flag should not be used because another more technically
sound analysis is available.

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.

+tHZ2—QormwxoxoOownIT

4T O~eT!
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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 Analyte Until Extraction Collection Until Extraction Flag A orP

GM-21-042RE** All analytes 15 14 J (all detects) A
GM-21-037RE UJ (all non-detects)
GM-21-007RE**
GM-21-041RE
GM-21-060RE™*
GM-21-038RE
GM-21-008RE**
GM-21-043RE
GM-21-044RE**
FB-120621RE
GM-21-006RE
GM-21-066RE
GM-21-015RE™*
GM-21-054RE
GM-21-031RE**
GM-21-032RE
GM-21-040RE

Il. LC/MS Instrument Performance Check

Instrument performance was checked and the requirements were met.
lil. 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 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 2B

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 2B 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 (%D) 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 2B
validation.

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

Raw data were not reviewed for Stage 2B 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.

VL. Field Blanks

Samples FB-120621 and FB-120621RE 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 AorP
GM-21-044MS/MSD Perfluorodecanoic acid 68 (71-129) | 67 (71-129) | UJ (all non-detects) A
(GM-21-044**) 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid | 65 (70-130) | 69 (70-130) | UJ (all non-detects)
Perfluorododecanoic acid 71 (72-134) - UJ (all non-detects)

Relative percent differences (RPD) were within QC limits.

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 with the following exceptions:
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LCSID
(Associated Samples)

Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

Flag

AorP

LCS 410-205470
(GM-21-042"*

Perfluorodecanoic acid

11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid

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)

69 (71-129)
69 (70-130)

UJ (all non-detects)
UJ (all non-detects)

Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

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) Anaiyte Flag AorP
GM-21-042 13C3 PFBS 156 (50-150) | Perfluorobutanesulfonic acid J (all detects) P
GM-21-042RE | 13C2 PFTeDA 11 (50-150) Perfluorotetradecanoic acid X P
GM-21-042RE | 13C2-PFDoDA 40 (50-150) Perfluorododecanoic acid UJ (all non-detects) P
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 P
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) P
GM-21-037 13C8 PFOS 36 (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
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Labeled Affected
Sample Compound %R (Limits) Analyte Flag AorP
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 162 (50-150) | Perfluorobutanesulfonic acid NA -
GM-21-041RE | 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-21-008RE | 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X P
GM-21-008RE | 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 PFUNnA 162 (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
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Labeled Affected
Sample Compound %R (Limits) Analyte Flag AorP
GM-21-054 13C3 PFBS 154 (50-150) | Perfluorobutanesulfonic acid J (all detects) P
GM-21-054RE | 13C2 PFTeDA 19 (50-150) Perfluorotetradecanoic acid X P
GM-21-031 13C3 PFBS 160 (50-150) | Perfluorobutanesulfonic acid J (all detects) P
GM-21-031RE | 13C2 PFTeDA 21 (50-150) Perfluorotetradecanoic acid UJ (all non-detects) P
GM-21-032 13C3 PFBS 157 (50-150) | Perfluorobutanesulfonic acid J (all detects) P
GM-21-032RE | 13C2 PFTeDA 0.6 (50-150) Perfluorotetradecanoic acid X P
13C2-PFDoDA 18 (50-150) Perfluorododecanoic acid
Perfluorotridecanoic acid
GM-21-040RE | 13C2 PFTeDA 0.6 (50-150) { Perfluorotetradecanoic acid X P
13C2-PFDoDA 19 (50-150) Perfluorododecanoic acid
Perfluorotridecanoic acid
GM-21-040RE | d5-NEtFOSAA 47 (50-150) NEtFOSAA UJ (all non-detects) P

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 2B validation.

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

XIl. Target Analyte Identification

All target analyte identifications were within validation criteria with the following

exceptions:

Sample Analyte Flag AorP
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
lon Ratio
Sample Analyte (Limits) Flag AorP
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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Sample

Analyte

lon Ratio
(Limits)

Flag

AorP

GM-21-031**

Perfluorooctanesulfonic acid

6.96 (2.30-6.89)

J (all detects)

Raw data were not reviewed for Stage 2B validation.

Manual integrations were reviewed and were considered acceptable. The laboratory

provided before and after integration printouts.

Xlil. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B 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:

Sample Analyte Reason Flag AorP
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**
GM-21-008RE™*
GM-21-031RE™*

All analytes except
Perfluocrohexanoic acid
Perfluoroheptanoic acid

Results from original

analyses were more usable.

Not reportable

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
Perfluorooctanoic acid

analyses were more usable.
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Sample Analyte Reason Flag AorP

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™*
FB-120621RE
GM-21-006RE
GM-21-066RE
GM-21-007RE™*
GM-21-044RE**

All anaiytes

Results from original

analyses were more usable.

Not reportable

GM-21-015**

Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooetanoic acid
Perfluorononanoic acid
Perfluorobutanesuifonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid
NMeFOSAA

NEtFOSAA

Results from re-analyses
were more usable.

Not reportable

GM-21-015RE™*

All analytes except
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid
NMeFOSAA

NEtFOSAA

Results from original

analyses were more usable.

Not reportable

GM-21-054

Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluorobutanesuifonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid

Results from re-analyses
were more usable.

Not reportable

GM-21-054RE

All analytes except
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluorobutanesuifonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid

Results from original

analyses were more usable.

Not reportable
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Sample Analyte Reason Flag AorP

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.

13
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Keyport LTM
Perfluoroalkyl & Pelyfluoroalkyl Substances - Data Qualification Summary - SDG

410-66202-1
Sample Analyte Flag AorP Reason (Code)

GM-21-042RE** | All analytes J (all detects) A Technical holding times

GM-21-037RE UJ (all non-detects) (H)

GM-21-041RE

GM-21-038RE

GM-21-008RE™*

GM-21-043RE

GM-21-015RE**

GM-21-054RE

GM-21-031RE**

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) (1)

GM-21-007 Perfluorobutanesulfonic acid J (all detects) P Labeled compounds
(%R) (1)

GM-21-060 Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds
(%R) (1)

GM-21-008 Perfluorotetradecanoic acid X P Labeled compounds
(%R) (1)

GM-21-015 Perfluorotetradecanoi¢ acid UJ (all non-detects) P Labeled compounds
(%R) (1)

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 ' Xl

VALOGIN\EA\KEYPORT\53144D96_E34.DOC
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Sample Analyte Flag AorP Reason (Code)
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™*
GM-21-008RE™
GM-21-031RE™*

All analytes except
Perfluorohexanoic acid
Perfluoroheptanoic acid

Not reportable

Overall assessment of
data (*XIV)

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™*
FB-120621RE
GM-21-006RE
GM-21-066RE
GM-21-007RE**
GM-21-044RE™*

All analytes

Not reportable

Overall assessment of
data (*XIV)

GM-21-015™

Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid
NMeFOSAA

NEtFOSAA

Not reportable

Overall assessment of
data (*XIV)

VALOGIN\EA\KEYPORT\53144D96_E34.DOC
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Sample

Analyte

Flag

AorP

Reason (Code)

GM-21-015RE**

Al analytes except
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid
NMeFOSAA

NEtFOSAA

Not reportable

Overall assessment of
data (*XIV)

GM-21-054

Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid

Not reportable

Overall assessment of
data (*XIV)

GM-21-054RE

All analytes except
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorooctanesulfonic acid

Not reportable

Overall assessment of
data (*XIV)

GM-21-040

Perfluorooctanoic acid

Not reportable

Overall assessment of
data (*XIV)

GM-21-040RE

All analytes except
Perfluorooctanoic acid

Not reportable

Overall assessment of
data (*XIV)

Keyport LTM

Perfluoroalkyl & Polyfluoroalkyl Substances - Laboratory Blank Data

Qualification Summary - SDG 410-66202-1

Keyport LTM

No Sample Data Qualified in this SDG

Perfluoroalkyl & Polyfluoroalkyl Substances - Field Blank Data Qualification

Summary - SDG 410-66202-1

V:\LOGIN\EA\KEYPORT\53144D96_E34.DOC
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LDC #:__53144D96 VALIDATION COMPLETENESS WORKSHEET Date: ?/ §/>-7/

SDG #:__410-66202-1 Stage 2B/4 Page:__lof =

Laboratory:_ Eurofins, Lancaster, PA Reviewer:
2nd Reviewer:

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.

—Validation Area Comments
. Sample receipt/Technical holding times v&' 5 W
IR LC/MS Instrument performance check A,
Iii. | Initial calibration/ICV A’ / -A» R;b = 20 TVA&V =70
IV. | Continuing calibration/ISC L/A [ bh22p
V. | Laboratory Blanks
V.|| Field blanks Nb | FB =19, =22
VII. | Matrix spike/Matrix spike duplicates W

Lesh ]

VIIl. | Laboratory control samples

IX. | Field duplicates

Xl. | Target analyte quantitation Not reviewed for Stage 2B validation.

W
l

X. | Labeled Compounds 9\/
A

ya

A

Xll. | Target analyte identification Not reviewed for Stage 2B validation. M ’

XIll. | System performance Not reviewed for Stage 2B validation.

XIV. | Overall assessment of data 9%1

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date

1! | oM-21-042 410-66202-1** Water 12/06/21
2 GM-21-042RE** 410-66202-1RE** Water 12/06/21
3' | em-21-037 410-66202-2 Water 12/06/21
4 GM-21-037RE 410-66202-2RE Water 12/06/21
5 ! GM-21-007** 410-66202-3** Water 12/06/21
6 GM-21-007RE™** : 410-66202-3RE** Water 12/06/21
7 ' | GM-21-041 410-66202-4 Water 12/06/21
8 GM-21-041RE 410-66202-4RE Water 12/06/21
9 ! GM-21-060 ¥¥ 410-66202-5 -+ Water 12/06/21
10 | GM-21-060RE ¥ 410-66202-5RE “*+ Water 12/06/21
11" | GM-21-038 410-66202-6 Water 12/06/21
12 | GM-21-038RE 410-66202-6RE Water 12/06/21
13" | GM-21-008* 410-66202-7** Water 12/06/21
14 | GM-21-008RE** 410-66202-7RE*™* Water 12/06/21
15 ' GM-21-043 410-66202-8 Water 12/06/21

L\EA\Keyport\53144D96W.wpd 1



LDC
SDG

Laboratory:_Eurofins, Lancaster, PA

#:_53144D96

#:_ 410-66202-1

VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

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

Date:
Page:_2-of 2—_
Reviewer:;

2nd Reviewer:

Client ID Lab ID Matrix Date
16 | GM-21-043RE 410-66202-8RE Water 12/06/21
17 | GM-21-044 ¥ ¥ 410-66202-9 sl Water 12/06/21
18; GM-21-044RE * 410-66202-9RE aind Water 12/06/21
19 } | FB-120621 410-66202-10 Water 12/06/21
20 | FB-120621RE 410-66202-10RE Water 12/06/21
21t GM-21-006 410-66202-11 Water 12/06/21
22 | GM-21-006RE 410-66202-11RE Water 12/06/21
23 ! GM-21-066 410-66202-12 Water 12/06/21
24 | GM-21-066RE 410-66202-12RE Water 12/06/21
25 ! GM-21-015™* 410-66202-13** Water 12/06/21
26 | GM-21-015RE** 410-66202-13RE™* Water 12/06/21
27 ! GM-21-054 410-66202-14 Water 12/06/21
28 | GM-21-054RE 410-66202-14RE Water 12/06/21
29 ! GM-21-031** 410-66202-15"* Water 12/06/21
30 | GM-21-031RE** 410-66202-15RE™* Water 12/06/21
31 : GM-21-032 410-66202-16 Water 12/06/21
32 | GM-21-032RE 410-66202-16RE Water 12/06/21
33 ! GM-21-040 410-66202-17 Water 12/06/21
34 | GM-21-040RE 410-66202-17RE Water 12/06/21
35 I GM-21-044MS 410-66202-9MS Water 12/06/21
36 ! GM-21-044MSD 410-66202-9MSD Water 12/06/21
37 3 GM-21-044REMS 410-66202-9REMS Water 12/06/21
38 ? GM-21-044REMSD 410-66202-9REMSD Water 12/06/21
39 .
40
41
Notes:

L PP :"1170

1 2b9135

7] 20e1b2

L\EA\Keyport\53144D96W .wpd




LDC #: Si H’P”;b @’ VALIDATION FINDINGS CHECKLIST Page:_lof 2-

Reviewer: Q

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

Were all technical holding times met? v

Were cooler temperature criteria met? v
AT

Were the instrument performance reviewed and found to be within the validation v
criteria?

Did the laboratory perform a 5-point calibration prior to sample analysis? v

Were all percent relative standard deviations (%RSD) < 20%7? v

Was a curve fit used for evaluation? If yes, did the initial calibration meet the

coefficient of determination (r?) criteria of > 0.9907? v
Were all analytes within 70-130% or percent differences (%D) <30% of their true

value for each calibration standard? v

Was the signal to noise (S/N) ratio for all analytes within the validation criteria? v

Were the retention time windows properly established? V

Was an initial calibration verification (ICV) standard analyzed after each initial
calibration for each instrument? v

Were all ICV percent differences (%D) of the initial calibration verification < 30%? v

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 (S/N) ratio for all analytes within the validation criteria?

<. < | |2 | <

Were all percent differences (%D) of the Instrument Sensitivity Check < 30%?

Was a laboratory blank associated with every sample in this SDG? v

Was there contamination in the laboratory blanks? v

_

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? v

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits? v




LDC #: K%WH@‘(L VALIDATION FINDINGS CHECKLIST Page: >-of 2—

Reviewer: Q

Validation Area

Was an LCS analyzed per extraction batch for this SDG?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicates?

i &

Did the laboratory reporting limits (i.e. DL, LOD, LOQ) meet the QAPP?

dilutions and dry weight factors applicable to Stage 4 validation?

.

Did reported results include both branched and linear isomers? V
Were the correct ion transition, labeled compound and relative response factor

(RRF) used to quantitate the analyte? v
Were analyte retention times within 0.1 minutes of the associated labeled

compound for analytes with a labeled analog? v
Were analyte quantitation and reporting limits adjusted to reflect all sample

Were manual integrations performed and found acceptable?

Was the signal to noise (S/N) ratio for all analytes within the validation criteria? v

Were two transitions and the ion transition ratio per analyte monitored and

documented with the exception of PFBA and PFPeA? v

Were ion ratios between 50-150%7 v
v

Overall assessment of data was found to be acceptable.




METHOD: PFAS

TARGET COMPOUND WORKSHEET

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-PF30ONS (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

|. 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 Fluorotelomersuifonic acid

M. Perfluoropentanesulfonic acid

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

N. Perfluorohexanesulfonic acid

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

O. Perfluoroheptanesulfonic acid

KK. 1H, 1H, 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

OO0. 7:3 Fluorotelomer carboxylate

T. NMeFOSAA

PP. Perfluorooctadecanoic acid

U. NEtFOSAA

V. 4:2 Fluorotelomer sulfonate

V:AVALIDATION WORKSHEETS\PFAS-537M\COMPNDL_PFAS.DOCX




LDC #: Gl'ﬂ:&fl& VALIDATION FINDINGS WORKSHEET Page:_ lof]
Technical Holding Times Reviewer:__/p>

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

circled dates have exceeded the technical holding times.
YL N N/A Were all cooler temperatures within validation criteria?

1 [

Total # of (’u'
Sample ID Matrix Preserved Sampling Date Extraction date Analysis date Days Qualifier
i Ree 12/t /2] 1>/21 /5 [>Ar234]] 1S [TMT/L

(A4AD)
/

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 14 days, analyzed within 28 days.
Soil: Extracted within 28 days, analyzed within 28 days.

HT



LDC #: Q_“Hm VALIDATION FINDINGS WORKSHEET Page: 1 of _1
Matrix Spike/Matrix Spike Duplicates Reviewer: SC

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.

Percent recoveries (%R) and %RPD were within QC limits with the exceptions identified below. ngB
MS MSD Associated ’
# MS/MSD ID Analyte %R (Limits) %R (Limits) RPD (<30) Samples Qualifications
SS90 2 e (7121 [ ¢7 CI-129) 7Z () [Tk
EE LS (70-120), g (7o-120) > 4 /
i 70 {(72-24) \
¥7/%% Weie Unfs €

C:\Users\SimeonSC\Downloads\53144 53180_Keyport_LC



LDC #: $71 491'9% VALIDATION FINDINGS WORKSHEET Page: 1 of 1 _
Laboratory Control Samples (LCS) Reviewer: ___ SC
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 %RPD were within QC limits with the exceptions identified below.
LCS LCSD Associated (L_)
| # LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (<30) Samples Qualifications
et A (70-1255 1216 17,14,

21,2328 >7

273,23

A

C:\Users\SimeonSC\Downloads\53144_53180_Keyport_LC




LDC #: Wﬂﬁb

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 1 of 2
Reviewer: SC

Labeled
# Sample ID . . Compound %R (50-150) Qualifications
GM-21-042 ) |13c3 PFBS 156 Jdets/P (L)
GM-21-042RE (M) [13c2 PFTeDA 11 X/P (K)
13C2-PFDoDA 40 JIUJIP (1.J)
d5-NEtFOSAA 46 JIUJIP (U)
GM-21-037 13C2 PFTeDA 7 XIP (K)
13C2-PFDoDA 3 XIP (1,d)
d5-NEtFOSAA 9 X/P (U)
d3-NMeFOSAA 13 X/P (T)
13C7 PFUnA 8 XIP (H)
v |13c6 PFDA 31 JIUJIP (G)
{ P- St |13c8 PFOS 36 JIUJIP (P,DD,EE)
Pal
GM-21-037RE ( D) [13c2 PFTeDA 27 JIUJIP (K)
GM-21-007 (ded) |13c3 PFBS 164 Jdets/P (L)
V4
GM-21-007RE (ND) |13c2 PFTeDA 6 XIP (K)
13C2-PFDoDA 44 JIUJIP (1.J)
GM-21-041 13C3 PFBS 152 Jdets/P (L)
GM-21-041RE 13C2 PFTeDA 25 JIUJIP (K)
GM-21-060 13C2 PFTeDA 47 JIUJIP (K)
GM-21-060RE 13C2 PFTeDA 22 JIUJIP (K)
GM-21-038 13C3 PFBS 152 Jdets/P (L)
GM-21-038RE 13C2 PFTeDA 44 JIUJIP (K)
/
GM-21-008 N ]13c2 PFTeDA 7 XIP (K)

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD




LDC #: 9\'_‘&}’114

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 2. of 2
Reviewer: SC

Labeled
# Sample ID P N Compound %R (50-150) Qualifications
GM-21-008RE \ND Y [13c2 PFTeDA 2 XIP (K)
" [13c2-PFDODA 32 JUJIP (,J)
FB-120621 13C3 PFBS 151 Jdets/P (L)
GM-21-006 13C3 PFBS 151 Jdets/P (L)
GM-21-066 13C3 PFBS 156 Jdets/P (L)
13C7 PFUnA 152 Jdets/P (H)
13C6 PFDA 153 Jdets/P (G)
GM-21-015 13C3 PFBS 161 Jdets/P (L)
13C2 PFTeDA 43 JIUJIP (K)
GM-21-015RE 13C2 PFTeDA 2 XIP (K)
, |13c2-PFDoDA 17 X/P (1,J)
vV [13C7 PFURA 49 JIUJIP (H)
GM-21-054 \&et) [13c3 PFBS 154 Jdets/P (L)
GM-21-054RE LXD) l13c2 PFTeDA 19 X/P (K)
AN
GM-21-031 (Ast) |13c3 PFBS 160 Jdets/P (L)
GM-21-031RE (\yY [13c2 PFTeDA 21 JIUJIP (K)
A
GM-21-032 (&) [13c3PFBS 157 Jdets/P (L)
GM-21-032RE (D) [13c2 PFTeDA 0.6 XIP (K)
13C2-PFDoDA 18 X/P (1,J)
GM-21-040RE {Up) |13c2PFTeDA 0.6 XIP (K)
13C2-PFDoDA 19 X/P (1,J)
d5-NEtFOSAA 47 JIUJIP (U)

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD




Lpc #_S3 EHQ a,

VALIDATION FINDINGS WORKSHEET Page: lof _I__
Target Analyte ldentification Reviewer: X

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".
N _N/A  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?
N/A Were ion ratios within QC limits?

# Date Sample ID

Analyte lon ratio (Limits) Qualificatioqs
L ' ?’ ‘ 72 '.k Results flagged “I" by the laboratory due to Jdets/P \* )("j
ion ratio outside QC limits.
9 P L.y (2.23-1.468)
{
25 2.7 (v.gb-2.57)
37 P T (250-1.87)

VAVALIDATION WORKSHEETS\PFAS-537M\TABLE B15\TCI_|.DOCX



Loc #_ <! LH'va

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:_ /of 771

Reviewer:

# Date

Sample ID L

Analyte

Finding

Qualifications
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LDC #_SH ‘H’D %

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: L—ef_}_

Reviewer: 4

# Date

Sample ID Analyte Finding Qualifications
lo tFn Je Oy Mgl kdsle N
\! P Re m¥x_ wasble
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Loc #_<3 lHM b

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

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

Page: 3 of 75
Reviewer: ZI

# Date

Sample ID

Analyte

Finding

Qualifications
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VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Loc # S M_[KQ%

Page: 1 of _1_
Reviewer: _ SC

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

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 = (A)(Cis)/(Ais)(Cy)
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (S/X)

A, = Area of Compound
C, = Concentration of compound
S = Standard deviation of the RRFs

A;s = Area of associated internal standard
C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
~ Calibration RRF RRF Average RRF | Average RRF %RSD %RSD
# Standard 1D Date Compound (RRF 8.0/7.4) (RRF 8.0/7.4)
1 ICAL 12/10/2021 |PFOA (13C8-PFOA) 0.7734 0.7734 0.8005 0.8005 4.8 4.8
30731 PFOS (13C8-PFOS) 1.0461 1.0461 1.0637 1.0637 3.0 3.0
2 PFOA (13C8-PFOA)
PFOS (13C8-PFOS)
3 PFOA (13C8-PFOA)
PFOS (13C8-PFOS)




Loc #S3Yibg), VALIDATION FINDINGS WORKSHEET Page: 10f 1_
Continuing Calibration Calculation Verification Reviewer._SC___

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

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:

Where:
% Difference = 100 * (ave. RRF - RRF)/ave. RRF ave. RRF = initial calibration average RRF Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF Ais = Area of associated internal standard
Ax = Area of compound Cis = Concentration of internal standard
Calibration Reported Recalculated Reported Recalculated
# Standard ID Date Compound  (IS) True Conc Conc Conc %D %D
21DEC16-60 12/16/2021 PFOA (13C8-PFOA) 2.000 2.100 2.102 5.1 5.1
PFOS (13C8-PFOS) 1.850 1.790 1.791 3.3 3.2
2 21DEC22-48 12/22/2021 PFOA (13C8-PFOA) 2.000 2.090 2.094 4.7 4.7
PFOS (13C8-PFOS) 1.850 1.780 1.778 4.0 3.9
3 PFOA (13C8-PFOA)
PFOS (13C8-PFOS)
4 PFOA (13C8-PFOA)
PFOS (13C8-PFOS)
5 PFOA (13C8-PFOA)

PFOS (13C8-PFOS)




Loc # 3! L_Mgﬁ 6

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

Method: LC/MS/MS and Isotope Dilution Compliant with Table B-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) (Conc IS) / (Area IS) (average RRF spike)
%Recovery = 100 * (SSC - SC)/SA

RPD =|MS - MSD | * 2/(MS + MSD)

Where: SSC = Spiked concentration
SA = Spike added
MS = Matrix spike recovery

SC = Sample concentration

MSD = Matrix spike duplicate recovery

Page: 1 of 1
Reviewer.___SC

MS/MSD ID: 35/36
SA SC SSsC MS MSD MS/MSD
Compound (ng/L) (ng/L) (ng/L) Percent Recovery Percent Recovery RPD
. ? MS MSD MS MSD Reported Recalc. Reported Recalc. Reported Recalc.
[PFoa B 24.1 24.4 0.00 18.1 17.7 75 75 73 73 2 2
PFOS 22.3 22.6 0.00 15.7 16.4 71 70 73 73 4 4




Loc <A '7[_'/24 2

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

VALIDATION FINDINGS WORKSHEET
LCS Results Verification

Page: 10of 1_
Reviewer._ SC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control duplicate were recalculated for
the compounds identified below using the following calculation:

SSC = (Area spike) (Conc IS) / (Area |S) (average RRF spike)
Where:
SSC = Spiked concentration

%Recovery = 100 * SSC/SA

RPD ={LCS-LCSD | *2/(LCS + LCSD)

SA = Spike added

LCS = Laboratory control spike recovery

LCSD = Laboratory control spike duplicate recovery

LCS/LCSD ID: LCS 410-208135
| l SA SSC LCS LCSD LCS/LCSD
Compound | (ng/L) (ng/L) Percent Recovery Percent Recovery RPD
’ I LCS LCSD LCS LCSD Reported Recalc. Reported Recalic. Reported Recalc.
25.6 25.3 99 99
23.7 22.5 95 95




LDC #: %{ﬂ%

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

VALIDATION FINDINGS WORKSHEET
Sample Results Verification

Page: 1of 1_
Reviewer:._ SC

Compound results for all Level IV samples reported with a positive detect were recalculated and verified using the following equation:;

Concentration = (Ax) (Vt) (Df)

(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

DF = 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)

Calculated Reported
Sample Compound AX Ais Cis DF RRF Vit Vo %S Concentration | Concentration | % Diff
# (ng/mL) (mL) (mL) (ng/L) (ng/L)
1 PFOA 331344 4971347 10.00 1 0.8005 1 277.60 3.0 3.0
2 (1RE) PFOA 292096 3315544 10.00 1 0.8005 1 278.80 3.9 3.9

V:\Validation WS Excel\Organics_recalc\PFAS\2022\53144D96_EA Keyport_ELLE I1C121021




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 asummary of the samples that were reviewed for the analysis.

LDC Project #53180 RV3:

SDG # Fraction
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 | Sampling and Analysis Plan, Groundwater Sampling at Operable Unit 1, Area 1l 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 freeto contact usif you have any questions.

Sincerely,

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

V:\LOGIN\EA\Keyport\53180COV.wpd ADV
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Attachment 1

52 pages-ADV
90/10 2B/4 EDD LDC# 53180 (EA Engineering - Seattle, WA / Keyport LTM) PO# 23092

) PFAs
DATE | DATE | (537M/
LDC SDG# REC'D | DUE |QSM5.3)
s|w|s|w|s|w|s|w|s|w|s|[w]|s|[w]|]s|[w]s

WIS|IW|S|IW|S|W]|]S|W]|]S|W]|]S|W

Matrix: Water/Soil

A 410-66184-1 01/19/22 [ 02/02/22 119 | O

A 410-66184-1 01/19/22 [ 02/02/22 | 3 | O

[Total T/PG 2210]0]0

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include MS, MSD, and DUP's. V:ALOGIN\EA\Keyport\53180ST.wpd




LDC Report# 53180A96_RV3

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Keyport LTM

LDC Report Date: March 8, 2022

Parameters: Perfluoroalkyl & Polyfluoroalkyl Substances
Validation Level: Stage 2B

Laboratory: Eurofins, Lancaster, PA

Sample Delivery Group (SDG): 410-66184-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
GM-21-002 410-66184-1 Water 12/08/21
'GM-21-002RE 410-66184-1RE Water 12/08/21
GM-21-003 410-66184-2 Water 12/08/21
GM-21-003RE 410-66184-2RE Water 12/08/21
GM-21-009 410-66184-3 Water 12/08/21
GM-21-010 410-66184-4 Water 12/08/21
GM-21-010RE 410-66184-4RE Water 12/08/21
GM-21-016 410-66184-5 Water 12/08/21
GM-21-020 410-66184-6 Water 12/08/21
GM-21-020RE 410-66184-6RE Water 12/08/21
GM-21-021 410-66184-7 Water 12/08/21
GM-21-021RE 410-66184-7RE Water 12/08/21
GM-21-022 410-66184-8 Water 12/08/21
GM-21-022RE 410-66184-8RE Water 12/08/21
GM-21-024 410-66184-9 Water 12/08/21
GM-21-024RE 410-66184-9RE Water 12/08/21
GM-21-025 410-66184-10 Water 12/08/21
GM-21-025RE 410-66184-10RE Water | 12/08/21
GM-21-052 410-66184-11 Water 12/08/21
GM-21-052RE | 410-66184-11RE Water 12/08/21
GM-21-053 410-66184-12 Water 12/08/21
GM-21-053RE 410-66184-12RE Water 12/08/21
GM-21-009RE 410-66184-3RE Water 12/08/21
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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 | 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.

\LDCFILESERVER\ALIDATION\LOGIN\EA\KEYPORT\53180A96_EA3_RV3.DOC



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

J

uJ

NA

(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.

(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).

(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.

(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.

(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.

\LDCFILESERVERWALIDATION\LOGIN\EA\KEYPORT\53180A96_EA3_RV3.DOC



Codes

Holding times were exceeded.

Surrogate recovery was outside QC limits.

Calibration %RSD or %D were noncompliant.

Calibration RRF was <0.05.

Presumed contamination from preparation (method) blank.

Laboratory Blank Spike/Blank Spike Duplicate %R was not within control limits.
MS/MSD recovery was poor or RPD high.

Internal standard performance was unsatisfactory.

Tuning (BFB or DFTPP) was noncompliant.

Presumed contamination from trip blank.

False positive — reported compound was not present. Not applicable.

False negative — compound was present but not reported.

Presumed contamination from FB, or ER.

Reported result or other information was incorrect.

TIC identity or reported retention time has been changed.

The analysis with this flag should not be used because another more technically
sound analysis is available.

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.

+ AT OrwxIOnIT

%X-U U.\).Eﬁ-nl
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l. 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.

Il. LC/MS Instrument Performance Check

Instrument performance was checked and the requirements were met.
lll. 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 Analyte 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

WLDCFILESERVERWALIDATION\LOGIN\EA\KEYPORT\53180A96_EA3_RV3.DOC



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-21-022 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 (RPD) 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 (ng/L)
RPD Difference
Analyte GM-21-002-12082021 | GM-21-003-12082021 | (Limits) | (Limits) Flag AorP

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 34 3.7 8 (<30)
Perfluorohexanoic acid 2.2 2.2 0 (<30)
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Concentration (ng/L)
RPD Difference
Analyte GM-21-002-12082021 | GM-21-003-12082021 [ (Limits) | (Limits) Flag AorP
Perfluorohexanesulfonic acid 0.67 0.67 - 0 (<1.8) - -
Concentration (ng/L)
RPD Difference

Analyte GM-21-002-12082021RE GM-21-003-12082021RE (Limits) (Limits) Flag AorP
Perfluorobutanesulfonic acid 0.96 1.2 - 0.24 (<1.8) - -
Perfluoroheptanoic acid 0.99 0.81 - 0.18 (<1.8) - -
Perfluorooctanoic acid 3.5 37 6 (<30) - - -
Perfluorohexanoic acid 2.3 2.3 0 (=30) - - -
Perfluorohexanesulfonic acid 0.65 0.69 - 0.04 (£1.8) - -

Concentration (ng/L)
' RPD Difference

Analyte GM-21-020-12082021 GM-21-021-12082021 (Limits) (Limits) Flag AorP

Perfluorobutanesulfonic acid 0.44 0.89V - 0.45 (<1.8) - -

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) Analyte Flag AorP

GM-21-002 13C2 PFTeDA 15 (50-150) | Perfluorotetradecanoic acid X P

GM-21-002 13C2 PFTeDA 33 (50-150) | Perfluorododecanoic acid UJ (all non-detects) P
Perfluorotridecanoic acid UJ (all non-detects)

GM-21-002RE 13C2 PFTeDA 19 (50-150) | Perfluorotetradecanoic acid X P

GM-21-003 13C2 PFTeDA 16 (50-150) | Perfluorotetradecanoic acid X P

GM-21-003 13C2 PFTeDA 40 (50-150) | Perfluorododecanoic acid UJ (all non-detects) P
Perfluorotridecanoic acid UJ (all non-detects)

GM-21-003RE 13C2 PFTeDA 44 (50-150) | Perfluorotetradecanoic acid UJ (all non-detects) P
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Labeled Affected
Sample Compound %R (Limits) Analyte Flag 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 (50-1 50) Perfluorotridecanoic acid
d5-NEtFOSAA 1 (50-1 50) Perfluorononanoic acid
d3-NMeFOSAA | 2 (50-150) | NEFOSAA
13C7PFUNA | 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
13G2-PFDoDA 0.06 (50-150) Perfluorododecanoic acid
13C9 PFNA 8 (50-1 50) Perfluorotridecanoic acid
d5-NEtFOSAA 0.7 (50-150) Perfluorononanoic acid
d3-NMeFOSAA | 1 (50-150) | NEtFOSAA
13C7PFURA | 02(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 Flag AorP
GM-21-021 13C2 PFTeDA | 0.01 (50-150) | Perfluorotetradecanoic acid X P
13C2-PFDoDA 0.02 (50-150) Perfluorodpdecanmc acid
13C9 PFNA 8 (50-150) Perfluorotridecanoic acid
d5-NEtFOSAA 0.5 (50-150) Perflucrononanoic acid
d3-NMeFOSAA | 0.8 (50-150) | NEtFOSAA
13C7 PFUNA | 0.06 (50-150) [ NMeFOSAA
13C6 PEDA 0.5 (50-150) Perfluoroundecanoic acid
13C8 PFOS 5 (50_1 50) Perfluorodecanoic acid
Perflyorooctanesulfonic 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 (60-150) | 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 PFUNnA 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-PEDoDA 3 (50-150) Perfluorododecanoic acid
d5-NEtFOSAA 10 (50-150) Perfluorotridecanoic acid
d3-NMeFOSAA | 10 (50-150) | NEIFOSAA
13C7 PFURA 6(50-150) | NMeFOSAA =
13C6 PFDA 11 (50_1 50) ge:ff:uorogndecapow %ctd
1 i erfluorodecanoic aci
13C8 PFOS 5 (50-150) 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
Perfluorooctanesuifonic 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) Analyte Flag AorP
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 PFURA 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 PFURA 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) Perfiuorododecanoic 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 (ali non-detects)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid UJ (all non-detects)
11-Chloroeicosafluoro-3-oxaundecane-1-suifonic acid UJ (all non-detects)
GM-21-053RE 13C2 PFTeDA 2 (50-150) Perfluorotetradecanoic acid X P
13C2-PFDoDA 19 (60-150) | 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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XIl. 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.
XIl. Target Analyte ldentification

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

Sample Finding Flag AorP
GM-21-009RE Results flagged “I” by the laboratory due J (all detects) P
GM-21-010RE to ion ratio outside QC limits.

Xlll. System Performance
Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No resuits 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:

Sample Analyte Reason Flag AorP
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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Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid

analyses were more usable.

Sample Analyte Reason Flag AorP
GM-21-003RE | All analytes except Results from original Not reportable -
Perfluorohexanoic acid analyses were more usable.
Perfluorobutanesuifonic 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 -

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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Keyport LTM
Perfluoroalkyl & Polyfluoroalkyl Substances - Data Qualification Summary - SDG
410-66184-1

Sample Analyte Flag AorP Reason (Code)

GM-21-002 Perfluorotetradecanoic acid X P Labeled compounds

(%R) (1)

GM-21-003 Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds
Perfluorotridecanoic acid UJ (all non-detects) (%R) (1)

GM-21-003RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds

(%R) ()

GM-21-009 Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds
Perfluorotridecanoic acid UJ (all non-detects) (%R) ()
Perfluoroundecanoic acid UJ (all non-detects)

GM-21-009RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds

(%R) (1)

GM-21-010RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds
Perfluorododecanoic acid UJ (all non-detects) (%R) (1)
Perfluorotridecanoic acid UJ (all non-detects)

GM-21-016 Perfluorotetradecanoic acid X P Labeled compounds
Perfluorododecanoic acid (%R) (1)
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) (1)

GM-21-020RE | Perfluorotetradecanoic acid X P Labeled compounds

(%R) ()
GM-21-021RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds
(%R) ()

GM-21-022 Perfluorotetradecanoic acid X P Labeled compounds
Perfluorododecanoic acid (%R) (1)
Perfluorotridecanoic acid

GM-21-022 NEtFOSAA UJ (all non-detects) P Labeled compounds
NMeFOSAA UJ (all non-detects) (%R) ()
Perfluoroundecanoic acid UJ (all non-detects)

Perfluorodecanoic acid UJ (all non-detects)
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Sample Analyte Flag AorP Reason (Code)
GM-21-022RE | Perfluorooctanesulfonic acid X P Labeled compounds
(%R) (1)
GM-21-024RE | Perfluorotetradecanoic acid X P Labeled compounds
(%R) ()
GM-21-024RE | Perfluorododecanoic acid UJ (all non-detects) P Labeled compounds
Perfluorotridecanoic acid UJ (all non-detects) (%R) (H
Perfluoroundecanoic acid UJ (all non-detects)
GM-21-025RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds
(%R) ()
GM-21-052RE | Perfluorotetradecanoic acid UJ (all non-detects) P Labeled compounds
(%R) (1)
GM-21-053RE | Perfluorotetradecanoic acid X P Labeled compounds
Perfluorododecanoic acid (%R) ()
Perfluorotridecanoic acid
GM-21-053RE | NEtFOSAA UJ (all non-detects) P Labeled compounds
NMeFOSAA UJ (all non-detects) (%R) (1)
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)
(*X11y
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
Perfluorobutanesulfonic acid
Perfluorohexanesulfonic acid
Perfluorotetradecanoic acid
Perfluorotridecanoic acid
Perfluorododecanoic acid

data (*XIV)
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Sample Analyte Flag AorP 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
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Date: Zé/éa’

Page: _Lof___:f
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. ‘

VALIDATION COMPLETENESS WORKSHEET
Stage 2B~

LDC #:__53180A96
SDG #:__410-66184-1
Laboratory: Eurofins, Lancaster, PA

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

Validation Area Comments
B Sample receipt/Technical holding times ~L / X\—
. LC/MS Instrument performance check ZLL
l1l.__| Initial calibration/ICV ,&. /L D == WA= 20
1IV. | Continuing calibration/SC X(/qb( b =320 ‘
V. Laboratory Blanks QV
. V.I_| Field blanks Nj’ F-1202 24 ( 4’(13- bb\ 72 3
VII. | Matrix spike/Matrix spike duplicates H
VIIl. | Laboratory control samples -A—' LQQ @ _*
1X. | Field duplicates oW b= “"’7, }ff“yl 44 \ lot+ |27,
X. | Labeled Compounds S“/ ' ‘f "",2\ ‘;‘ 20 "‘ }D-f
Xl. { Target analyte quantitation u Not reviewed for Stage 2B validation.
Xll. _{ Target analyte identification ﬁ[ Not reviewed for Stage 2B validation.
Xil. | System performance Not reviewed for Stage 2B validation.
XIV. | Overall assessment of data ;\V
Note: A = Acceptable $<ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 1| em-21-002 410-66184-1 Water 12/08/21
2 > GM-21-002RE 410-66184-1RE Water 12/08/21
3 V| em-21-003 410-66184-2 Water 12/08/21
4 3 GM-21-003RE 410-66184-2RE Water 12/08/21
5 ) GM-21-009"" 410-66184-3*" Water 12/08/21
6 A GM-21-010 410-66184-4 Water 12/08/21
7 3 GM-21-010RE 410-66184-4RE Water 12/08/21
8 '[om-21-016 410-66184-5 Water 12/08/21
9 ‘/GM-21-020 410-66184-6 Water 12/08/21
10 4 GM-21-020RE 410-66184-6RE Water 12/08/21
11 ', GM-21-021 410-66184-7 Water 12/08/21
12 ; GM-21-021RE 410-66184-7RE Water 12/08/21
13 ! GM-21-022% 7| 410-66184-8% Water 12/08/21
1477 GM-21-022RE™" 410-66184-8RE™ Water 12/08/21
154 aM-21-024 410-66184-9 Water 12/08/21
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LDC #:___53180A96 VALIDATION COMPLETENESS WORKSHEET Date: ?j(}ZéY
SDG #:__410-66184-1 Stage 2B/4 Page:__2of 2>~

Laboratory: Eurofins, Lancaster, PA Reviewer:
2nd Reviewer:

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

Client ID Lab ID Matrix Date
16 } GM-21-024RE 410-66184-9RE Water 12/08/21
17 “1 GM-21-025 410-66184-10 Water 12/08/21
18 q' GM-21-025RE 410-66184-10RE Water 12/08/21
192j/GM-21 -052 410-66184-11 Water 12/08/21
20 ‘F GM-21-052RE 410-66184-11RE Water 12/08/21
21 J;6M-21-05:3 410-66184-12 Water 12/08/21
22 [ GM-21-053RE 410-66184-12RE Water 12/08/21
Nz | &M -2]-s0qRE
24
25
Notes:
'| 2082 %
20622
7| 70784
LI 2081 b2
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METHOD: PFAS

TARGET COMPOUND WORKSHEET

A. Perfluorobutanoic acid

W. 6.2 Fluorotelomer sulfonate

B. Perfluoropentancic 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-PF30ONS (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-Chlerohexadecafluoro-3-oxanonane-1-suifonic acid

I. Perfluorododecanoic acid

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

J. Perfluorotridecanoic acid

FF. 4:2 Fluorotelomersuifonic acid

K. Perfluorotetradecanoic acid

GG. 6:2 Fluorotelomersulfonic acid

L. Perfluorobutanesulfonic acid

HH. 8:2 Fluorotelomersulfonic acid

M. Perfluoropentanesulfonic acid

1. 1H,1H,2H,2H-perfluorohexane sulfonic acid

N. Perfluorohexanesulfonic acid

JJ. 1H,1H,2H,2H- Perfluorooctanesuifonic acid

0. Perfluoroheptanesulfonic acid

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

P. Perfluorooctanesutfonic 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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Loc#_ SFgokd,

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

Blank extraction date:  \/16/>4
Conc. units: (.

- VALIDATION FINDINGS WORKSHEET

Blanks

Associated Samples: vligg gg b, £, :l Al !gl IS

Page:_(of_f

Reviewer:; %

Sample Identification

Analyte l Blank ID

TN

>

2.9%

> LA

Blank extraction date:

Conc. units:

Associated Samples:

Analyte Blank ID

Sample Identification

VAVALIDATION WORKSHEETS\PFAS-537M\TABLE B15\BLANK.DOCX



LDC #: 21 &7 MZ}

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

Page: _1 of _1_
Reviewer:

Concentration {ng/L) Difference Difference
Analyte GM-21-002-12082021 GM-21-003-12082021 RPD<30 <5XLOQ Limit:<LOQ Qualification
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
Perfluorohexanoic acid 2.2 2.2 0
Perfluorohexanesulfonic acid 0.67 0.67 0 1.8
Concentration {ng/L}) Difference Difference
Analyte GM-21-002-12082021RE | GM-21-003-12082021RE | RPD=30 <5XLOQ Limit:<LOQ Qualification
Perfluorobutanesulfonic acid 0.96 1.2 0.24 1.8
Perfluoroheptanoic acid 0.99 0.81 0.18 1.8
Perfluorooctanoic acid 3.5 37 6
Perfluorohexanoic acid 2.3 2.3 0
Perfluorohexanesulfonic acid 0.65 0.69 0.04 1.8
Concentration (ng/L) Difference Difference
Analyte GM-21-020-12082021 GM-21-021-12082021 RPD<30 <5XLOQ Limit:<LOQ Qualification
Perfluorobutanesulfonic acid 0.44 0.89U 0.45 1.8
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toc #: S XL

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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.

Page: 1 of 4
e

Reviewer:

Labeled
# Sample ID . Compound %R {50-150) Qualifications
GM-21-002 (WD) [13c2PFTeDA 15 XIP (K)
13C2-PFDoDA 33 JIUIP (1,d)
GM-21-002RE 13C2 PFTeDA 19 X/P (K)
GM-21-003 13C2 PFTeDA 16 XIP (K)
13C2-PFDoDA 40 JIUIP (1,J)
GM-21-003RE 13C2 PFTeDA 44 JIUJIP (K)
GM-21-009 13C2 PFTeDA 5 X/P (K)
13C2-PFDoDA 31 JIUJIP (1,J)
13C7 PFURA 49 JIUJ/P (H)
GM-21-009RE 13C2 PFTeDA 26 JUIIP (K)
GM-21-010 13C2 PFTeDA 0.03 X/P (K)
13C2-PFDoDA 0.1 X/P (1,J)
13C9 PFNA 7 X/P (F)
d5-NEtFOSAA 1 X/P (U)
d3-NMeFOSAA 2 X/P (T)
13C7 PFUnA 0.4 X/P (H)
13C6 PFDA 2 XIP (G)
< |13cs PFOS 5 X/P (P,DD,EE)
{ 21 [13c8 PFOA 26 JIUJIP (E)
7
GM-21-010RE (b)) [13c2PFTeDA 20 JIUJIP (K)
13C2-PFDoDA 49 JIUJIP (1,J)
GM-21-016 13C2 PFTeDA 0.05 X/P (K)
13C2-PFDoDA 0.06 X/P (1,J)
13C9 PFNA 8 X/P (F)
d5-NEtFOSAA 07 X/P (U)
V' |d3-NMeFOSAA 1 X/P (T)
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LDC #: 9{5%(:

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.

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: X of _é_"_

Reviewer: SC

Labeled
# Sample ID A Compound %R (50-150) Qualifications
GM-21-016 (cont'd) {ND) [13c7 PFuna 0.2 X/P (H)
" l13ce PFDA 1 X/P (G)
/. |13c8 PFOS 4 X/P (P,DD,EE)
(;..q//) 13C8 PFOA 33 JIUJIP (E)
GM-21-020 {Nb) [13c2 PFTeDA 0.05 XIP (K)
13C2-PFDoDA 1 XIP (1.J)
13C9 PFNA 48 JIUJIP (F)
d5-NEtFOSAA 19 XIP (U)
d3-NMeFOSAA 22 JIUJIP (T)
13C7 PFUnA 6 X/P (H)
13C6 PFDA 23 JIUJIP (G)
13C8 PFOS 43 JIUJIP (P,DD,EE)
GM-21-020RE 13C2 PFTeDA 16 X/P (K)
GM-21-021 13C2 PFTeDA 0.01 X/P (K)
13C2-PFDoDA 0.02 XIP (1,J)
13C9 PFNA 8 XIP (F)
d5-NEtFOSAA 0.5 XIP (U)
d3-NMeFOSAA 0.8 XIP (T)
13C7 PFUnA 0.06 XIP (H)
13C6 PFDA 05 X/P (G)
13C8 PFOS 5 X/P (P,DD EE)
13C8 PFOA 42 JIUJIP (E)
GM-21-021RE 13C2 PFTeDA 22 JIUIP (K)
GM-21-022 13C2 PFTeDA 3 XIP (K)
13C2-PFDoDA 11 X/P (1,J)
d5-NEtFOSAA 41 JIUJIP (U)
d3-NMeFOSAA 41 JIVJIP (T)
, {13C7 PFUPA 21 JUJIP (H)
V" ]13c6 PFDA 41 JIUJIP (G)
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LDC #: SAAAIL

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

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

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

Page: i ofé

SC

Reviewer:

Labeled
# Sample ID Compound %R (50-150) Qualifications
GM-21-022RE ( b)) [13c2 PFTeDA 05 X/P (K)
[ [13c2-PFDoDA 3 X/P (1,J)
13C9 PFNA 21 JIUJIP (F)
d5-NEtFOSAA 10 X/P (U)
d3-NMeFOSAA 10 X/P (T)
13C7 PFURA 6 X/P (H)
¢ [13c6 PFDA 11 X/P (G)
(CP-8.4) |13C8 PFOS 15 X/P (P,DD,EE)
Qw]) 13C8 PFOA 43 JIUJIP (E)
GM-21-024 ( Jod) (NP [13C3 PFHxS 14 XIP (N)
{1~ a2t [13c4 PFHpA 32 JIUJIP (D, DONA)
(WYY [13c2 PFTeDA 0.03 XIP (K)
7 113C2-PFDoDA 0.02 XIP (1,J)
13C9 PFNA 1 X/P (F)
d5-NEtFOSAA 0.3 X/P (U)
d3-NMeFOSAA 0.2 X/P (T)
13C7 PFUnA 0.05 X/P (H)
13C6 PFDA 0.2 X/P (G)
¥/, |13C8 PFOS 0.7 X/P (P,DD,EE)
( £»8-Y[13cs PFOA 7 X/P (E)
GM-21-024RE (dP) [13c2 PFTeDA 12 XIP (K)
13C2-PFDoDA 28 JIYJIP (1,9)
13C7 PFUnA 40 JIUJIP (H)
GM-21-025 13C2 PFTeDA 4 XIP (K)
13C2-PFDoDA 9 X/P (1,J)
d5-NEtFOSAA 20 JIUJIP (U)
d3-NMeFOSAA 25 JIUJIP (T)
13C7 PFURA 13 X/P (H)
13C6 PFDA 26 JIUJIP (G)
J/ [13cs pFos 44 J/UJIP (P,DD,EE)

V:\DVR Worksheets\EA\53144_53180_Keyport_LC_FD




LDC #: SHE™

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.

VALIDATION FINDINGS WORKSHEET

Labeled Compounds

Page: & of 4

Reviewer: SC

Labeled
# Sample ID Compound %R (50-150) Qualifications
GM-21-025RE (d 13C2 PFTeDA 24 JIUJIP (K)
GM-21-052 13C2 PFTeDA 1 XIP (K)
13C2-PFDoDA 6 XIP (1,J)
d5-NEtFOSAA 38 JIUJIP (U)
d3-NMeFOSAA 39 JIUJIP (T)
13C7 PFURA 15 XIP (H)
13C6 PFDA 38 JUJIP (G)
GM-21-052RE 13C2 PFTeDA 25 .4’&4/ /. & [ [ >
GM-21-053 13C2 PFTeDA 0.06 XIP (K)
13C2-PFDoDA 0.3 X/P (1,J)
13C9 PFNA 32 JIUJIP (F)
d5-NEtFOSAA 5 XIP (U)
d3-NMeFOSAA 7 XIP (T)
13C7 PFURA 2 XIP (H)
13C6 PFDA 11 X/P (G)
13C8 PFOS 26 JIUJ/P (P,DD,EE)
GM-21-053RE 13C2 PFTeDA 2 XIP (K)
13C2-PFDoDA 19 XIP (L,J)
d5-NEtFOSAA 34 JIUJIP (U)
d3-NMeFOSAA 40 JUJIP (T)
13C7 PFURA 38 JIUJIP (H)
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Loc# SHANKIL

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".
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?

Y N NA

Y N NA

Y_N NA
). T\ i W

Were ion ratios within QC limits?

Page:  Jof [
Reviewer: H;

# Date

Sample ID

Analyte

lon ratio (Limits)

Qualifications

Results flagged “I” by the laboratory due to

Jdets/P

ion ratio outside QC limits.

VAVALIDATION WORKSHEETS\PFAS-537M\TABLE B15\TCI_{.DOCX




toc # SASPMp VALIDATION FINDINGS WORKSHEET  Page_Jof )
Overall Assessment of Data Reviewer. >
METHOD: LC/MS/MS and Isotope Dilution Compliant with Table B-15 of DoD QSM 5.3
# Date Sample ID Analyte Finding Qualifications
l D E (T Puxtia o wese NE
seuth)
> M et C p € [T Oy R hogar
3 ., K, 1.J RE e uaslee (Moofir\
' ' (& LRLAAR 20y (o,
4 et G LN KL Drug %M(w
< E, v KK L 1.5 [REmoe o)
(B A %R A28 i orig)
22 I peept B, P K [ 0% monc (he'sfan’)
CW LT -(—wewcﬁ—lsi&q( Lokl h
%&9—«{—74%4%‘&—#)
LY A 1 \S 1719 o e ot weelile
2] (quoal CBlah
o oud v i)
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