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Executive Summary

This Site Inspection (SI) Report was prepared by CH2M HILL, Inc., a wholly owned subsidiary of Jacobs, under
Naval Facilities Engineering Systems Command (NAVFAC) Washington’s Comprehensive Long-term Environmental
Action—Navy (CLEAN) Contract N62470-21-D-0007, Contract Task Order N4008021F5078, for submittal to NAVFAC
Washington. This report describes the Building 50 — Former Firehouse S for per- and polyfluoroalkyl substances
(PFAS) at the Naval Research Laboratory (NRL) — Chesapeake Bay Detachment (CBD) in Chesapeake Beach,
Maryland.

NRL-CBD is approximately 40 miles from Washington, D.C., and occupies approximately 160 acres along the
western shoreline of the Chesapeake Bay in Maryland. Established in the early 1940s, NRL-CBD’s mission is to
provide and maintain facilities for use by the research divisions of the NRL in Washington, D.C., for the testing,
development, and evaluation of radar, radio, optical, and fire control equipment, among other research projects.

In 2022, a Basewide Preliminary Assessment (PA) for potential PFAS releases to the environment was conducted
at NRL-CBD (CH2M, 2022d). Of the 16 areas evaluated during the PA for the potential release of PFAS-containing
materials, no further action was recommended for 14 areas. The PA recommended that two sites (Site 10 — Fire
Testing Area and Building 50 — Former Firehouse [herein referred to as Building 50]) be further evaluated through
completion of an Sl. Site 10 has already had an SI completed (CH2M, 2022b); therefore, this Sl report is
documenting the Sl activities and conclusions related to Building 50.

The following objectives! were identified for the Building 50 PFAS Sl in the Sampling and Analysis Plan, Per- and
Polyfluoroalkyl Substances Basewide Site Inspection, Naval Research Laboratory — Chesapeake Bay Detachment,
Chesapeake Beach, Maryland (PFAS SI SAP) (CH2M, 2023):

e Determine if previous activities at Building 50 have resulted in a release of PFAS to surface soil, subsurface
soil, or surficial aquifer groundwater in the area of Building 50, and if so, whether there are potentially
unacceptable risks to human receptors.

o Refine the understanding of groundwater flow direction in the vicinity of Building 50 at NRL-CBD.

PFAS are water-soluble and relatively mobile through soils to groundwater. Therefore, if a historical release had
occurred at potential PFAS release areas, it is likely to be detected within groundwater at the release area or
downgradient. Based on this rationale, groundwater samples were collected from Building 50. Surface and
subsurface soil samples were also collected at this area and analyzed for PFAS. A groundwater elevation survey
was also completed.

Groundwater and soil samples collected during the Building 50 PFAS Sl were analyzed for 29 PFAS compounds
listed in the U.S. Environmental Protection Agency (EPA) Fifth Unregulated Contaminant Monitoring Rule (EPA,
2023) via 2nd Draft EPA Method 1633 (Compliant with Department of Defense [DoD] Quality Systems Manual
[QSM] Version 5.4 Table B-24 [DoD/DOE, 2021]) and in accordance with the laboratory’s Environmental
Laboratory Accreditation Program accreditation letters.

As described in the PFAS SI SAP for NRL-CBD (CH2M, 2023), the following six PFAS were compared to the Regional
Screening Levels (RSLs) (CH2M, 2023):

e Perfluorooctanoic acid (PFOA)

e Perfluorooctane sulfonate (PFOS)

e Perfluorobutanesulfonic acid (PFBS)
o Perfluorohexanesulfonic acid (PFHxS)
e Perfluorononanoic acid (PFNA)

1 Ecological risk screenings are not being conducted as part of Navy PFAS site inspections at this time. Potential ecological risk from PFAS will be
evaluated for sites that reach the Remedial Investigation phase, if warranted.
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o Hexafluoropropylene oxide dimer acid (HFPO-DA)

Soil data were screened against residential soil RSLs based on a hazard quotient (HQ) of 0.1 (CH2M, 2023 and EPA
2022). Groundwater data were screened against tapwater RSLs based on an HQ of 0.1 ((CH2M, 2023 and EPA
2022). Screening criteria for PFOA, PFOS, PFBS, PFNA, PFHXS, and HFPO-DA are as follows:

e PFOA - residential soil RSL: 19 nanograms per gram (ng/g); tapwater RSL: 6 nanograms per liter (ng/L)
PFOS - residential soil RSL: 13 ng/g; tapwater RSL: 4 ng/L

PFBS - residential soil RSL: 1,900 ng/g; tapwater RSL: 600 ng/L

e PFHXS - residential soil RSL: 130 ng/g; tapwater RSL: 39 ng/L

e PFNA -residential soil RSL: 19 ng/g; tapwater RSL: 6 ng/L

o HFPO-DA - residential soil RSL: 23 ng/g; tapwater RSL: 6 ng/L

A human health risk screening (HHRS) was not performed for Building 50 due to the magnitude and distribution of
the detected concentrations in soil and groundwater, which indicate a release occurred in this area warranting
further assessment in a Remedial Investigation. Therefore, Building 50 was recommended for Remedial
Investigation based on the following:

e PFOA, PFOS, PFHxS, and PFNA are present in soil and/or groundwater at concentrations that indicate a release
of PFAS has occurred, resulting in PFAS at concentrations that pose a potential unacceptable risk to human
receptors.

It is noted that RSLs for perfluorobutanoic acid (PFBA) and perfluorohexanoic acid (PFHxA) were published in the
May 2023 RSL update (EPA, 2023), subsequent to finalization of the PFAS SI SAP (CH2M 2023). Because an Rl is
recommended for Building 50, an evaluation of PFBA and PFHXA would not change the recommendation. PFBA
and PFHxA will be considered in the RI planning.
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Introduction

This report presents the findings and conclusions of the Building 50 Site Inspection (SI) for per- and polyfluoroalkyl
substances (PFAS) conducted at Naval Research Laboratory (NRL) — Chesapeake Bay Detachment (CBD) in
Chesapeake Beach, Maryland. A regional location map of NRL-CBD and its surrounding areas is provided on

Figure 1-1.

This PFAS SI Report was prepared by CH2M HILL, Inc., a wholly owned subsidiary of Jacobs, under Naval Facilities
Engineering Systems Command (NAVFAC) Washington’s Comprehensive Long-term Environmental Action—Navy
(CLEAN) Contract N62470-21-D-0007, Contract Task Order N4008021F5078. Field investigations were conducted
in accordance with the Final Sampling and Analysis Plan, Basewide Site Inspection, Per- and Polyfluoroalky!
Substances, Naval Research Laboratory — Chesapeake Bay Detachment, Chesapeake Beach, Maryland (PFAS SI
SAP) (CH2M, 2023).

Building 50 — Former Firehouse (herein referred to as Building 50) and Site 10 — Fire Testing Area (herein referred to
as Site 10) were areas recommended for further evaluation in the Preliminary Assessment (PA) for PFAS at NRL-CBD
(CH2M, 2022d). This PFAS SI Report focuses on Building 50 at NRL-CBD where PFAS-containing materials may have
been released into the environment, provides an initial assessment of possible migration pathways and receptors of
potential releases, and recommends a path forward for sampling. A separate PFAS Sl was prepared for Site 10
(CH2M, 2022b) and a PFAS Remedial Investigation (RI) is currently in progress at Site 10.

1.1 Background

The PA for PFAS at NRL-CBD was conducted to identify potential or confirmed PFAS release areas at NRL-CBD and
identify areas requiring further investigation (CH2M, 2022d). Of the 16 areas evaluated during the PA for the
potential release of PFAS-containing materials, no further action was recommended for 14 areas. The PA
recommended that two sites (Site 10 — Fire Testing Area and Building 50 — Former Firehouse [herein referred to as
Building 50]) be further evaluated through completion of an SI. Site 10 has already had an SI completed (CH2M,
2022b); therefore, this Sl Report is documenting the site inspection activities and conclusions related to Building
50.

Building 50 is depicted on Figure 1-2. Table 1-1 summarizes the rationale for inclusion of Building 50 in the PFAS
SI.

Table 1-1. NRL-CBD PFAS PA Summary of Potential Release Area

Area Assessed Rationale for Proceeding to SI Phase

Building 50 — There is history of storage and routine transfer of aqueous film-forming foam (AFFF) within, and in the
Former vicinity of, Building 50, as well as the potential historical release(s) of firefighting foam potentially
Firehouse containing PFAS during storage, servicing and washing of fire trucks and firefighting apparatus onto the

concrete- or asphalt-covered ground with no containment. The frequency of these activities and the
quantity of AFFF used are unknown.

1.2 Objectives and Approach

The objectives of the Building 50 PFAS S| were defined in the PFAS SI SAP (CH2M, 2023) and are summarized in
this section. The established screening criteria are based on risk to human health. Ecological risk screenings are
not being conducted as part of the Department of the Navy (Navy) PFAS Sls at this time. Risk to ecological
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receptors will be evaluated using approved state-of-the-science toxicological information available at the time of
future ecological risk screenings conducted during the Rl phase.

The following objectives were identified for the Building 50 PFAS SI:

Determine if previous activities at Building 50 have resulted in a release of PFAS to surface soil, subsurface
soil, or surficial aquifer groundwater in the area of Building 50, and if so, whether there are potentially
unacceptable risks to human receptors.

Refine the understanding of groundwater flow directions in the vicinity of Building 50 at NRL-CBD.

The approach for accomplishing the objectives included the following:

Installation of three monitoring wells at Building 50 and collection of groundwater samples from two existing
monitoring wells upgradient of Building 50 and the newly installed monitoring wells at Building 50

Collection of soil samples at the potential PFAS release area

Completion of a groundwater elevation survey from the three newly installed and two existing monitoring
wells

Development of a conceptual site model (CSM) for the potential PFAS release area that presents the
exceedances of PFAS screening levels in groundwater and soil, groundwater flow direction, and proximity to
the Installation boundary and on- and off-Installation drinking water supply wells

1.3 Report Organization

The remainder of this PFAS SI Report is organized as follows:

Section 2—Background

Section 3—Field Activities

Section 4—Investigation Results and Evaluation
Section 5—Conclusions and Recommendations
Section 6—References

Figures can be found at the end of their respective sections.

1-2
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Background

This section presents background information on NRL-CBD, including Installation background and description,
environmental setting, and drinking water sources.

2.1 Installation Background and Description

NRL-CBD is located approximately 40 miles southeast of Washington, D.C. at 5813 Bayside Road in Calvert County,
Maryland, south of the town of Chesapeake Beach, Maryland and occupies approximately 160 acres of land along
the western shoreline of the Chesapeake Bay (Figure 1-1). NRL-CBD is bounded by the Chesapeake Bay to the east
and off-Installation residential housing areas to the north, south, and west. The mission of NRL-CBD is to provide
and maintain facilities for use by the research divisions of the Naval Research Laboratory — Washington, D.C., for
the testing, development, and evaluation of radar, radio, optical, and fire control equipment, along with other
research projects requiring a maritime environment or open skies, but with land-based support facilities (NEESA,
1984).

The original acquisition of land for NRL-CBD was made in 1941, and construction progressed rapidly during World
War Il. Major expansion occurred in 1953 and 1954 with construction of a large laboratory building, shop facilities,
and complete utility systems (NEESA, 1984). Over the years, the size and mission of CBD expanded to include
operation and maintenance of facilities and support services for NRL focused on research in radar, electronic
warfare, optical devices, materials, communications, and fire suppression research.

Currently, personnel from various NRL Washington divisions conduct a wide range of technical research at NRL-
CBD, including condensed matter and radiation sciences, radar tactical electronic warfare, chemistry, optical
sciences, and work related to the Center for Advanced Space Sensing. NRL-CBD hosts facilities for the Navy
Technology Center for Safety and Survivability, which conducts fire suppression research on simulated carrier,
surface, and submarine platforms (Malcolm Pirnie, 2006). Fire suppressant testing, including the testing of AFFF,
has been ongoing since 1968 (CH2M, 2009).

2.2 Environmental Setting

The Installation is separated into an eastern and western portion, separated by Bayside Road (Maryland State
Route 261 [MD 261]), and includes both developed and forested land. The administrative area and several
research buildings and structures are located east of MD 261. Research buildings and structures, as well as most
of the forested area, are located west of MD 261.

Natural resources at NRL-CBD include upland forests, wetlands, freshwater streams and ponds, and the
Chesapeake Bay. There are approximately 32 forested acres at NRL-CBD that provide wildlife habitat. Hardwoods
located on steep terrain comprise most of these forested areas. Wetland communities along streams and
freshwater ponds, as well as emergent wetlands along the Chesapeake Bay exist at NRL CBD, composed of
approximately 2 acres (Malcolm Pirnie, 2006).

According to the United States Census Bureau American Fact Finder, the total population of Calvert County,
Maryland, was 92,783 at the time of the last census in 2020 (United States Census Bureau, 2020).

221 C(Climate

Calvert County lies within the humid subtropical climate zone, bounded on the east by the Chesapeake Bay and
on the west by the Patuxent River (NOAA and NWS, n.d.a); summers are hot and humid, and winters are mild to
chilly. The monthly precipitation distribution is fairly uniform throughout the year (NOAA and NWS, n.d.b), and
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the average yearly precipitation is 43.1 inches (Calvert County, n.d.). The average summer temperature is 74.4
degrees Fahrenheit (°F), with the warmest month typically July, and the average winter temperature is 36.4°F,
with the coldest month typically January (Calvert County, n.d.; NOAA and NWS, n.d.b). The average yearly
snowfall is 19.4 inches, and the average duration of the freeze-free period is 200 days (Calvert County, n.d.).

2.2.2 Topography and Hydrologic Setting

At NRL-CBD, the topography is generally characterized by abrupt changes in elevation, ranging from sea level to
150 feet above mean sea level (Malcolm Pirnie, 2006). The topography at Building 50 is relatively flat and varies
by approximately two feet with elevations ranging from 112 to 114 feet above mean sea level. The area within
Building 50 is covered with the building, a salt storage dome, concrete and/or asphalt, and mowed grass
surrounds the eastern perimeter.

NRL-CBD is located within the 64,000-square-mile watershed of the Chesapeake Bay. The largest estuary in the
United States, Chesapeake Bay stretches for almost 200 miles (north to south) and has more than 150 tributary
rivers and streams. At NRL-CBD, the bulkheaded shoreline along the Chesapeake Bay forms the facility’s eastern
boundary. Surface water runoff in the eastern portion of the Installation flows directly into the bay. Surface
drainage and surficial groundwater flow at the facility are controlled by topography and surface water features
such as ponds, ravines, and the Chesapeake Bay. North of Navy Court, surface runoff and shallow groundwater
flow are to the northeast and east, toward the stormwater pond and Chesapeake Bay, respectively. South of Navy
Court, surface runoff and shallow groundwater flow are to the southeast toward a stream that discharges into the
Chesapeake Bay. Groundwater flow within the Piney Point aquifer beneath NRL-CBD is to the northeast (CH2M,
2018a). Anticipated overland flow at Building 50 is to the northeast and southeast.

2.2.3  Geologic and Hydrogeologic Setting

NRL-CBD lies within the Atlantic Coastal Plain Physiographic Province. The sediments of the Coastal Plain are a
thick sequence of unconsolidated sands, clays, and gravels and, at times, indurated lime or iron-cemented sands
(NEESA, 1984). At NRL-CBD, deposits of the Miocene series of the Chesapeake Group are evident at the surface
and include the Choptank Formation, which ranges from 75 to 100 feet thick, and the underlying Calvert
Formation, which is approximately 150 feet thick; both formations slope to the southeast (NEESA, 1984). The
Choptank Formation is characterized by interbedded brown to yellow, very fine-grained to fine-grained sand, and
gray to dark bluish-green argillaceous silt, calcareous sandstone, and prominent shell beds (Maryland Geological
Survey, 1968). The Calvert Formation is separated into two members: the upper Plum Point Marls Member and
the Fairhaven Member. Plum Point Marls Member consists of interbedded dark green to dark bluish-gray, fine-
grained argillaceous sand and sandy clay with prominent shell beds, and locally silica-cemented sandstones.

The Fairhaven Member consists of greenish-blue diatomaceous clay that weathers to pale gray, pale brown to
white fine-grained argillaceous sand, and greenish-blue sandy clay (Maryland Geological Survey, 1968). The soil
borings collected during the Sl activities generally was representative of the anticipated soil lithology at the
installation. Specific information on the soil types encountered during the drilling activities at the investigation
area is presented in Section 4.

Deposits of the Eocene series of the Pamunkey Group underlie the Calvert Formation and include the Piney Point
Formation and Nanjemoy Formation. The Piney Point Formation consists of light gray to yellowish, glauconitic,
medium- to coarse-grained sand and interbedded shell beds 10 to possibly 280 feet thick. The Nanjemoy
Formation consists of dark green to gray, argillaceous, glauconitic, fine- to medium-grained sand with minor gray
to pale brown clay, with the Marlboro Clay Member at base. The Marlboro Clay Formation is a pink to gray,
homogeneous plastic clay with local lenses of very fine-grained white sand and up to 30 feet thick; this formation
is present only west of the Chesapeake Bay (Maryland Geological Survey, 1968). The Nanjemoy Formation slopes
southeast and is approximately 200 feet thick in the vicinity of NRL-CBD (NEESA, 1984).

Major aquifers in the region include (from shallow to deep) the surficial, Piney Point/Nanjemoy, Aquia, Magothy,
Upper Patapsco, and Lower Patapsco aquifers (Andreasen et al., 2013). NRL-CBD is underlain by the surficial
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SECTION 2—BACKGROUND

aquifer from ground surface to approximately 50 feet below ground surface (bgs). The surficial aquifer transitions
into a thick green clay confining unit that extends to approximately 200 feet bgs. This confining unit is believed to
be laterally continuous and fully confining. Below this confining unit is the Piney Point aquifer, the extent of which
is unknown below the Installation (CH2M, 2017). Beneath NRL-CBD, the Calvert and Nanjemoy/Marlboro
confining units serve as a barrier to groundwater migration between the first water zones within the surficial
aquifer that north of Navy Court generally flows to the northeast, and south of Navy Court flows to the southeast
(CH2M, 2022b) (Figure 2-1). The deeper regional groundwater within the Piney Point aquifer generally flows to
the northeast (CH2M, 2022b).

2.3 On-Installation Drinking Water Source Evaluation
2.3.1 NRL-CBD Drinking Water Source

Groundwater is used as a drinking water source in Calvert County within and outside of the Installation. The two
aquifers mainly in use for drinking water supply in Calvert County are the Piney Point/Nanjemoy aquifer and the
Aquia aquifer. Because the southern Maryland region is almost entirely dependent on groundwater for its
drinking water supply, these aquifers are considered a valuable natural resource. Drinking water at NRL-CBD is
supplied by two on-Installation production wells installed in 1953 at depths of 514 and 540 feet bgs, within the
Aquia aquifer (Maryland Geological Survey, 1984). The two drinking water supply wells are located approximately
500 feet west and 1,200 feet northwest from Building 50 and are topographically upgradient. Samples were
collected from the on-Installation drinking water source in September 2016 in accordance with the June 14, 2016
Navy Policy Memorandum (DASN, 2016) and analyzed only for PFOA and PFOS; there were no detections of either
PFOA or PFOS (Chesapeake Environmental Laboratory, Inc., 2016). Samples were collected again in November
2020 in accordance with the March 2, 2020, Navy Policy Memorandum (ASD, 2020) and analyzed for 18 PFAS;
there were no detections of PFAS (CH2M, 2022d). Because the on-Installation drinking water wells are screened in
the deeper confined aquifer with little to no potential for infiltration from the shallower unconfined aquifer, it is
unlikely that a complete exposure pathway from potential PFAS source areas to the on-Installation drinking water
sources will develop in the future.

2.4 Previous PFAS Investigations

No environmental sampling for PFAS has been performed at Building 50. Environmental sampling for PFAS has
been performed at one area (Site 10) within NRL-CBD to date.

Fire suppressant testing has been conducted at Site 10 since 1968, resulting in the release of AFFF, which contains
PFAS, to the environment (CH2M, 2009). In 2016, a records review was conducted as a part of the Navy’s
evaluation to identify and prioritize sites for investigation of drinking water resources, on- or off-Installation,
which were thought to be vulnerable to past Navy releases of AFFF. This records review identified the residential
areas near NRL-CBD that rely on private wells for drinking water supply. However, uncertainty regarding the
potential for historical releases of AFFF at NRL-CBD to impact nearby private water supply wells existed because
groundwater flow in the vicinity of these neighborhoods was not well understood. Therefore, groundwater
sampling for PFAS was completed in 2017 at the Fire Testing Area (Site 10) on NRL-CBD to determine if PFAS are
present in the groundwater within the surficial and/or Piney Point aquifers, and if so, assess the potential for
offsite migration and exposure to offsite residents through a drinking water exposure scenario (CH2M, 2018a).
Nine shallow monitoring wells were installed in the surficial aquifer and four deep monitoring wells were installed
in the deeper Piney Point aquifer, which is separated from the surficial aquifer by a thick clay confining unit that is
up to 150 feet thick. Groundwater samples were analyzed for perfluorooctanoic acid (PFOA), perfluorooctane
sulfonate (PFOS), and perfluorobutanesulfonic acid (PFBS) (CH2M, 2018a). The results indicated the PFOS, PFOA,
and PFBS were present in surficial groundwater but were not detected in groundwater from the deeper Piney
Point aquifer (CH2M, 2018a) beneath the NRL-CBD. The highest PFAS concentrations detected in surficial
groundwater were from monitoring wells near the center of the historical and current Fire Testing Area (Site 10),
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and concentrations decreased with distance from Site 10. The assessment concluded that Site 10 was likely the
source of a PFAS release to shallow groundwater beneath NRL-CBD.

Based on a review of available well construction documents, private drinking water wells in Chesapeake Beach are
on average 300 feet deep and screened within the Piney Point aquifer, which is separated from the unconfined
shallow aquifer by a thick clay confining layer. Therefore, based on available groundwater data and well
completion reports, the transport pathway into downgradient private water supply wells near NRL-CBD did not
appear to be complete and off-Installation drinking water sampling was not recommended. However, additional
monitoring well installation and soil and groundwater sampling were recommended at the site to verify there are
no continuing soil sources and to define the extent of PFAS in groundwater (CH2M, 2018a).

In 2018, new information was provided to the Navy by a community resident indicating that there could be
private wells screened in the surficial aquifer. Based on this new information and the potential that not all
drinking water well completion reports are available in the County record system, the Navy initiated off-
Installation sampling of private drinking water wells (CH2M, 2020a) in areas potentially downgradient of Site 10 at
NRL-CBD (Figure 2-1). The results of which are discussed in Section 2.4.1 of this SI Report.

In 2020, an Sl was conducted at Site 10 (Site 10 PFAS SI) and included collection of groundwater, surface water,
and soil samples for PFAS analysis (CH2M, 2022b). In October 2021, supplemental sampling for PFAS was
conducted at Site 10, which included the sampling and analysis of surface water to confirm the CSM for PFAS in
the northern stream; address data gaps in the CSM regarding where PFAS were entering the southern stream; and
measure concentrations of PFAS in the southern stream at the Installation boundary, before entering the
Chesapeake Bay (CH2M, 2022c). Based on the findings from the Site 10 PFAS SI and supplemental PFAS sampling,
PFAS were present in soil, groundwater, and surface water originating from Site 10 and it was recommended that
Site 10 proceed to the RI phase (CH2M, 2022b, 2022c); the Site 10 RI for PFAS is in progress. In addition, the
elevated concentrations of PFAS in the northern and southern streams that originate on the NRL-CBD are being
addressed through a Time-Critical Removal Action (CH2M, 2022a) to reduce the concentrations of PFAS in these
two surface water bodies before leaving the Installation.

2.4.1 Off-Installation Municipal and Private Drinking Water Sources

The residential areas adjacent to and within 1 mile of NRL-CBD generally use private wells for drinking water
supply (Calvert County, 2015). Based on a review conducted in 2017 of available well construction documents?,
these private drinking water wells are on average 300 feet deep and screened in the Piney Point aquifer (CH2M,
2020b). Additionally, one neighborhood (Chesapeake Village) located upgradient to the north of the Installation
receives municipal water supplied by the Town of Chesapeake Beach. The Town of Chesapeake Beach water
system is operated as Maryland Public Water System MD0040003. As of 2022, the drinking water from the Town
of Chesapeake Beach water system is sourced from three wells that pump water from the Aquia aquifer, which is
located approximately 500 feet bgs (Town of Chesapeake Beach, 2022). A transient community water supply well,
which is screened within the Piney Point/Nanjemoy aquifer, is also located approximately 1 mile west and
hydraulically upgradient of the NRL-CBD (MDE, 2005).

During three mobilizations in 2018 (July, August, and September), the Navy collected drinking water samples from
42 of the private drinking water wells located north and south of NRL-CBD. PFOS and PFOA were detected at
three locations, and concentrations were below the 2016 EPA lifetime drinking water health advisories of 70 parts
per trillion (ppt) (CH2M, 2020b). As such, no further action was warranted for the off-Installation drinking water
wells (CH2M, 2020b). The residential areas evaluated during the off-Installation drinking water sampling initiated
for Site 10 in 2018 include the same residential areas that could potentially be impacted by a release from
Building 50. Therefore, no additional private well sampling outside the off-Installation areas previously evaluated
was warranted and drinking water sampling was not conducted as part of this investigation.

2 Well records for all parcels were not available for review.
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The Town of Chesapeake Beach water system was sampled for PFAS during the third phase of PFAS sampling
under Maryland Department of the Environment’s 2020 PFAS monitoring program. On August 19, 2021, one
finished and two unfinished water samples were collected from three active wells (WTP Richfield Station Well,
Chesapeake Beach 2 CA734240, and New Well CA951240) at the Town of Chesapeake Beach water system. All
three active wells are located to the northwest and cross-gradient of NRL-CBD; two of the three active wells
(Chesapeake Beach 2 CA734240 and WTP Richfield Station Well) are located more than 1 mile from NRL-CBD, and
the third (New Well CA951240) is located approximately 1 mile from the installation boundary. The finished water
sample was collected from WTP Richfield Station Well (point of entry), and the two unfinished water samples
were collected from the Chesapeake Beach 2 CA734240 well and New Well CA951240. No PFAS were detected in
the samples taken from the water system (MDE, 2021, 2022).
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Field Activities

This section describes the field activities conducted between March and May 2023 in support of the Sl at Building
50 at NRL-CBD. Field activities were conducted in accordance with the PFAS SI SAP (CH2M, 2023) except for the
deviations noted in Section 3.12.

3.1 Utility Clearance

Before beginning intrusive investigation activities, proposed boring locations were marked with pin flags or
construction cones. Utility locate request tickets were submitted to Miss Utility, and a third-party utility clearance
subcontractor marked underground utilities within 5 feet of the proposed locations on March 6, 2023. Before
drilling, all locations were cleared of underground utilities via hand auger boring to 5 feet bgs.

3.2 Monitoring Well Installation

During field activities, three monitoring wells were constructed and developed at Building 50 at NRL-CBD between
March 6 and 9, 2023 (Figure 3-1). The new monitoring wells were installed by a Maryland-licensed driller using
hollow-stem auger drilling methods, and prior to installation, continuous soil cores were collected via direct-push
technology (DPT), which were collected in plastic sleeves and logged for lithology (Appendix A). Soil descriptions
for the investigation area are provided in Section 4.

Monitoring wells were constructed using 2-inch-inner-diameter Schedule 40 polyvinyl chloride (PVC) and 0.010-
inch PVC screens that were set intersecting the surficial aquifer. Each monitoring well was constructed with a 10-
foot-long screen at depths specified in Table 3-1. The annular space between the borehole wall and well screen
was backfilled with a sand filter pack placed around the annular space of the well screen from the bottom of the
boring and extending approximately 2 feet above the top of the well screen. At least a 2-foot-thick bentonite layer
was placed above the sand pack. After the bentonite had been hydrated, either a cement-bentonite grout or neat
cement was placed in the remaining annular space. Well heads were completed as flush-mounted manholes as
noted in Table 3-1. Monitoring well completion diagrams are provided in Appendix B.

To avoid introduction of PFAS during the well installation process, drill tooling and well development equipment
avoided PFAS-containing components (such as parts or O-rings containing Teflon, Viton, polytetrafluoroethylene,
and all other fluorinated compounds). In addition, thread lubricant used on the drilling tools and well materials
(such as riser, screen, sand, and grout) did not contain polytetrafluoroethylene or any other fluorine-containing
substance, and coated bentonite pellets were not used.

3.3 Well Development

Upon completion of the well installation, each monitoring well was developed using a combination of surging and
pumping throughout the well screen on March 9, 2023. During monitoring well development, the volume of water
that was purged during development was recorded, and water quality parameters (WQPs) were measured,
including pH, temperature, conductivity, and turbidity. Monitoring well development sheets are provided in
Appendix C. Development continued until the turbidity of the water removed from the well was as clear as
practicable, using professional judgment. Surge blocks and pumps used during development did not contain
fluorinated parts.

3.4 Groundwater Level Measurements

A synoptic groundwater level survey was conducted on March 13, 2023, at the three newly installed permanent
monitoring wells and two existing wells listed in Table 3-1 and shown on Figure 4-1. The depth to groundwater to
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the nearest 0.01 foot was measured from the top of the PVC riser (Table 3-1) at each well. The water levels were
allowed to equilibrate with atmospheric pressure before recording the measurements.

3.5 Collection of Groundwater Samples

Groundwater samples were collected from the three newly installed monitoring wells and two existing monitoring
wells listed in Table 3-1 and shown on Figure 3-1 on March 13 and 14, 2023.

Groundwater samples were collected under low-flow/low-stress conditions for all wells. The three newly installed
and two existing wells were sampled using a peristaltic pump with the pump intake placed at the middle of the
saturated well screen interval. During purging, depth-to-water readings and WQPs, including pH, specific
conductance, turbidity, dissolved oxygen, temperature, salinity, and oxidation-reduction potential, were
measured and recorded at regular time intervals (approximately every 5 minutes). Depth to water was measured
with a water-level indicator, and field parameters were measured using a water-quality meter, calibrated daily at
a minimum. Sampling began when field parameters had stabilized for three consecutive readings, as follows:

e pHwithin 0.1 pH unit
e Specific conductance within 3 percent
e Dissolved oxygen within 10 percent

o Turbidity within 10 percent for values greater than 5 nephelometric turbidity units; if 3 turbidity values were
less than 5 nephelometric turbidity units, the values were considered stabilized except in situations where
professional judgments were made, as noted in Section 3.12.

¢ Oxidation-reduction potential within 10 millivolts
e Temperature within 3 percent

Depth to water, total depth, and WQPs were recorded on groundwater sampling data sheets provided in
Appendix C. WQPs recorded just before sample collection are presented in Table 3-2.

To avoid introduction of PFAS during groundwater sampling, PFAS-containing equipment and components were
avoided. The use of PFAS-containing clothing and sunscreen, insect repellant, and other personal hygiene
products that may contain PFAS were avoided. Sample tubing was high-density polyethylene (HDPE).

Groundwater samples were collected in laboratory-supplied HDPE bottles and placed into coolers containing
enough ice to keep the samples 0 to 6 degrees Celsius (°C) (but not frozen) until they were received by the
laboratory.

3.6 Soil Sampling

Co-located surface and subsurface soil samples were collected at five locations (Figure 3-1; Table 3-1) between
March 6 and 8, 2023. One surface and two subsurface soil samples were collected at each new monitoring well
location, as well as at soil boring locations CBD-AO1-SB04 and CBD-AO1-SB05.

At each new monitoring well location and soil boring location (CBD-AO1-SB04 and CBD-AQ1-SB05), surface soil
samples were collected from 0 to 0.5 foot bgs, and subsurface soil samples were collected from two depth
intervals: 0.5 to 2 feet bgs, and 1-foot interval above the water table within the capillary fringe. Surface soll
samples were collected from hand auger soil cuttings, and subsurface soil samples were collected from the hand
auger cuttings if the sample depth was less than 5 feet bgs or via DPT if the sample depth was greater than 5 feet
bgs. Soil was collected in laboratory-supplied HDPE jars using single-use dedicated equipment. To avoid
introducing PFAS during soil sampling, PFAS-containing equipment and components were avoided. PFAS-
containing clothing and sunscreen, insect repellant, and other personal hygiene products that may contain PFAS
were avoided.
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Soil was classified using the Unified Soil Classification System (Appendix A) and homogenized before being
collected in laboratory-supplied HDPE jars and placed into coolers using enough ice to keep the samples below
6°C until they were received by the laboratory.

3.7 Quality Assurance/Quality Control Samples

Quiality assurance/quality control samples collected at the site included field duplicates, matrix spike/matrix spike
duplicates, equipment blanks, and field blanks. Quality assurance/quality control samples were collected at the
following frequency:

¢ One field duplicate sample was collected for every 10 field samples per media sampled (groundwater, surface
soil, subsurface soil).

e One matrix spike (MS)/matrix spike duplicate (MSD) sample was collected for every 20 field samples per
media sampled (groundwater, surface soil, subsurface soil).

e Equipment blanks were collected once per week of sampling per lot for disposable equipment and once per
day for decontaminated equipment.

¢ One field blank was collected per investigation area per week of sampling.

3.8 Decontamination

All non-disposable sampling equipment was decontaminated after each use in accordance with the standard
operating procedures provided in the PFAS SI SAP (CH2M, 2023).

Water generated during decontamination of sampling equipment was collected and disposed of as
investigation-derived waste (IDW) as described in Section 3.10.

Disposable sampling equipment and personal protective equipment, such as tubing and nitrile gloves, were not
decontaminated after use and were accumulated in black, non-translucent trash bags and disposed of in an onsite
trash dumpster.

Field analytical equipment were decontaminated with commercial PFAS-free deionized water provided by
Eurofins Lancaster Laboratory, Lancaster, Pennsylvania. The reusable drilling equipment were decontaminated
using potable water from the Base drinking water system, which has been sampled for 18 PFAS compounds with
no detections (Section 2.3.1). Reusable equipment, such as drilling rods and hand augers, were decontaminated
before and after the collection of each sample using a high-pressure steam cleaner. Pressure washing was
conducted at the temporary decontamination pad, which was constructed before the start of drilling activities.
The decontamination pad consisted of a raised wood frame lined with an HDPE tarp, which acted as a basin to
collect fluids. Water generated during decontamination of sampling equipment was collected and disposed of as
IDW as described in Section 3.10.

3.9 Surveying

The three newly installed permanent monitoring well locations were horizontally and vertically located by a
Maryland-licensed surveyor on March 16, 2023. The surveyor provided coordinates of new monitoring wells to an
accuracy tolerance of 0.025 foot for the horizontal locations and 0.03 foot for the vertical locations (top of casing
and ground surface). The Survey Report is provided in Appendix D.

3.10 Investigation-Derived Waste Management

IDW generated during the SI consisted of drill cuttings from monitoring well installations, purge water from well
development and groundwater sampling, and decontamination fluids. All IDW was containerized in Department
of Transportation-approved 55-gallon steel drums, which were properly sealed, labeled, and staged at the IDW
storage area located at Site 9.
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Upon completion of sampling activities and before disposal, CH2M HILL, Inc. field staff collected waste
characterization samples from waste-containing vessels. Solid and aqueous IDW samples were analyzed for full
Toxicity Characteristic Leaching Procedure analyses (volatile organic compounds, semivolatile organic compounds,
pesticides, and inorganic constituents), ignitability, reactive cyanide, reactive sulfide, corrosivity, and PFAS. Based
on the analytical results, the IDW was identified as nonhazardous. PFAS were detected in IDW; the aqueous IDW
was solidified before disposal. Waste was disposed of as nonhazardous, PFAS-containing by Clearfield MMG at the
company’s approved disposal facility in Chesapeake, Virginia. Seven drums of IDW were generated during this
field event (three aqueous, four solid).

The final disposal manifest for the waste shipment is included in Appendix E.

3.11 Sample Analysis and Data Validation

Groundwater and soil samples were submitted to Eurofins Lancaster Laboratory in Lancaster, Pennsylvania, a
Department of Defense (DoD) Environmental Laboratory Accreditation Program accredited laboratory, in
accordance with chain-of-custody procedures. Final validated analytical data are provided in Appendix F. All
samples were analyzed for the following 29 PFAS listed in the fifth Unregulated Contaminant Monitoring Rule
(UCMR 5) (EPA, 2021, 2022) via 2nd Draft EPA Method 1633 (Compliant with DoD/DOE QSM Version 5.4 Table B-
24 [DoD/DOE, 2021]):

e 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30udS)
e 1H,1H, 2H, 2H-perfluorodecane sulfonic acid (8:2 FTS)

e 1H,1H, 2H, 2H-perfluorohexane sulfonic acid (4:2 FTS)

e 1H,1H, 2H, 2H-perfluorooctane sulfonic acid (6:2 FTS)

e 4 ,8-dioxa-3H-perfluorononanoic acid (ADONA)

¢ 9-chlorohexadecafluoro-3-oxanonane-1-sulfonic acid (9CI-PF30NS)
o Hexafluoropropylene oxide dimer acid (HFPO-DA)(GenX)

e Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)

o Perfluoro (2-ethoxyethane) sulfonic acid (PFEESA)

e Perfluoro-3-methoxypropanoic acid (PFMPA)

o Perfluoro-4-methoxybutanoic acid (PFMBA)

e Perfluorobutanesulfonic acid (PFBS)

e Perfluorobutanoic acid (PFBA)

o Perfluorodecanoic acid (PFDA)

e Perfluorododecanoic acid (PFDoA)

o Perfluoroheptanesulfonic acid (PFHpS)

e Perfluoroheptanoic acid (PFHpA)

¢ Perfluorohexanesulfonic acid (PFHXS)

¢ Perfluorohexanoic acid (PFHxA)

e Perfluorononanoic acid (PFNA)

e Perfluorooctanesulfonic acid (PFOS)

e Perfluorooctanoic acid (PFOA)

e Perfluoropentanesulfonic acid (PFPeS)

¢ Perfluoropentanoic acid (PFPeA)

e Perfluoroundecanoic acid (PFUdA)

¢ N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA)

e N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA)
e Perfluorotetradecanoic acid (PFTeDA)

e Perfluorotridecanoic acid (PFTrDA)
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After the laboratory analysis of samples was complete, data validation was conducted by an independent third-
party data validator. Complete validation findings are presented in the data validation reports included in
Appendix G. Final validated data are provided in Appendix F. Data verification was then completed by the project
chemist, and the data were prepared for upload to the Naval Installation Restoration Information Solution (NIRIS)
database. A data quality assessment was also completed. The data usability assessment, included in Appendix H,
indicates that the analytical systems were generally in control and that all data can be used in the project
decision-making process. Validated data compared to the EPA May 2022 Regional Screening Levels (RSLs) (in
accordance with the PFAS SI SAP for NRL-CBD [CH2M, 2023]) are provided in Appendix I.

3.12 Deviations from Sampling and Analysis Plan
The following field procedures deviated from the PFAS SI SAP (CH2M, 2023):

e The location of proposed monitoring well CBD-A01-MWO03 conflicted with underground utilities and a water
line and was therefore relocated approximately 12 feet east-northeast to the grassed area.

o CBD-AOA-MWO09 was scheduled to be sampled on March 14, 2023; however, MW09 was purged dry during
groundwater sampling and was allowed to recharge for at least 1 day. On March 16, 2023, the well had
recharged 50 percent and a groundwater sample was collected. During collection of groundwater, sediments
were present at the bottom of the well resulting in the high turbidity value measured (136 nephelometric
turbidity units).

e High and fluctuating turbidity values were measured in monitoring wells CBD-AOA-MWOQ09 and CBD-AQA-
MW19. The high turbidity measured in the wells did not affect the groundwater results during laboratory
analysis because the laboratory was able to achieve limits of detection similar to other samples without
dilution (Appendix G). Additionally, the highest PFAS concentrations were detected at monitoring wells CBD-
AOA-MWO01 and CBD-AOA-MWO03, which ultimately drive the decision-making process at Building 50.
Therefore, the high turbidity observed at CBD-AOA-MW09 and CBD-AOA-MW19 did not impact the decision-
making process for the site.
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SECTION 4

Investigation Results and Evaluation

This section presents the results of the synoptic groundwater level survey, evaluates the analytical results, and
presents the CSM for the potential PFAS release area where Sl activities were conducted at NRL-CBD. The CSM is
shown in Table 4-1.

4.1 Groundwater Elevation Survey

Based on the groundwater elevations measured on March 13, 2023 (Table 3-1), groundwater potentiometric
surface contours for the surficial aquifer are depicted on Figure 4-1 for the area investigated during the PFAS SI.
The groundwater flow directions for the surficial aquifer at the northern and southern portions of the Building 50
area are to the northeast and southeast, respectively.

4.2  Analytical Results and Evaluation

This section provides the CSM table for Building 50. The CSM was updated with information obtained during this
Sl and includes a description and operational history, Sl approach, site-specific lithology, surficial aquifer
groundwater flow directions, data evaluation, Installation boundary proximity and drinking water exposure
assessment, conclusions, and recommendations. The details of the data evaluation and basis for further
investigation (if necessary) are also presented in the CSM.

4.2.1 Data Evaluation

The analytical results for soil and groundwater were compared to residential scenario risk-based RSLs based on a
hazard quotient (HQ) of 0.1 for PFOA, PFOS, PFBS, PFHxS, PFNA, and HFPO-DA, consistent with the project PFAS SI
SAP (CH2M, 2023) and the Assistant Secretary of Defense (ASD) July 2022 memorandum (ASD, 2022) that was
current at the time of SAP finalization.

The RSLs used for PFOA, PFOS, PFBS, PFHXS, PFNA, and HFPO-DA are as follows:

e PFOA residential soil RSL: 19 nanograms per gram (ng/g); tapwater RSL: 6 nanograms per liter (ng/L)
e PFOS residential soil RSL: 13 ng/g; tapwater RSL: 4 ng/L

PFBS residential soil RSL: 1,900 ng/g; tapwater RSL: 600 ng/L

PFHXS residential soil RSL: 130 ng/g; tapwater RSL: 39 ng/L

e PFNA residential soil RSL: 19 ng/g; tapwater RSL: 5.9 ng/L

o HFPO-DA residential soil RSL: 23 ng/g; tapwater RSL: 6 ng/L

Additionally, Department of Defense Instruction (DoDl) 4715.18 provides a framework to recognize new or
changing toxicity values to ensure DoD uses the best available toxicity data to support Comprehensive
Environmental Response, Compensation, and Liability Act Human Health Risk Assessments (DoD, 2019). Per this
framework, the preferred, or Tier 1 source for toxicity values is the EPA’s Integrated Risk Information System (IRIS)
program. IRIS released a new toxicity profile for PFBA in December 2022 and one for PFHxA and related salts in
April 2023. Consistent with DoDI 4715.18, the following additional RSLs were used for screening soil and
groundwater:

e PFBA -soil RSL: 7,800 ng/g; groundwater RSL: 1,800 ng/L
e PFHXxA —soil RSL: 3,200 ng/g; groundwater RSL: 990 ng/L

In accordance with the SAP, samples were analyzed for PFHxA and PFBA (Section 3.11). Because an Rl is
recommended for Building 50, an evaluation of PFBA and PFHxA would not change the recommendation. PFBA
and PFHxA will be considered in the RI planning.
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The results for PFOA, PFOS, PFBS, PFHxS, PFNA, and HFPO-DA are presented for Building 50 on Figure 4-1 and in

Tables 4-2 and 4-3. Full analytical data tables are in Appendix F, data validation reports are in Appendix G, and
the data usability assessment is in Appendix H.
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Table 4-1. Building 50 — Former Firehouse — Conceptual Site Model and PFAS SI Summary

Description and
Operational History
and Potential for
PFAS Release

Building 50 is located near the center of the western area of NRL-CBD, along Bayside Road
(Figure 1-2). Constructed before the 1950s, Building 50 acted as the firehouse for the Naval
District Washington Fire Department stationed at NRL-CBD from before 1984 and ending
sometime after 2008 (CH2M, 2022d). Fire trucks were stored and serviced at the firehouse during
their use, including being washed both in Building 50 and in the asphalt parking lot in front of the
building, and firefighting apparatus were also washed inside and outside the firehouse with no
containment. AFFF packaged in 5-gallon containers was stored by the fire department in the
building and in a shack located immediately to the west of Building 50, and was routinely
transferred at and around the firehouse as needed during firefighting operations. The Naval
District Washington Fire Department ceased operations at NRL-CBD and removed the stored AFFF,
and the Building 50 is available as a general storage area.

This area was recommended for an Sl based on the following:
e AFFF was stored and transferred within, and in the vicinity of, Building 50, including washing of
firetrucks. Any potential spillage of AFFF during transfer activities or AFFF impacted rinsate was

not captured but was washed with water onto the concrete- or asphalt-covered ground. The
frequency of these activities and the quantity of AFFF used are unknown.

S| Approach

Sample locations are shown on Figure 3-1. Well screen intervals and soil sample depths are
summarized in Table 3-1.

e One surface and two subsurface soil samples were co-located and collected from five locations
to assess whether a release of PFAS to soil occurred. The soil samples were collected from the
locations of the three new monitoring wells and two soil borings.

e Groundwater samples were collected from the three newly installed monitoring wells and two
existing monitoring wells at Building 50. The new monitoring well locations were selected to
account for potential AFFF release and runoff to the paved edges around Building 50. The two
existing wells are located hydraulically upgradient of the Building 50 area and were selected to
evaluate PFAS concentrations that may be in upgradient groundwater.

Sample Stations
(Figure 3-1)

CBD-A01-MWO01 CBD-A01-MWO02 CBD-A01-MWO3

CBD-AOA-MW09 CBD AOA MW19 CBD-A01-S004

CBD-A01-S005

Site Lithology

The lithology observed at all five borings was consistent. The soil at the surface was silty sand
encountered to depths ranging from 0 to 20 feet bgs which is underlain by lean clay present to the
total depth of the boring. In one boring installed to 20 feet bgs (CBD-A01-S005), lean clay was not
encountered; instead, a silt unit extending to a depth of 10 to 18 feet bgs underlies the silty sand
(Appendix A).

Surficial
Groundwater Flow

Based on groundwater level measurements collected on March 13, 2023, depth to groundwater
at Building 50 ranged from 8.30 to 24.24 feet bgs (within the silty sand interval) and the surficial
groundwater elevations ranged from 102.91 to 106.18 feet.2 The groundwater flow directions at
the northern and southern portions of the Building 50 area are to the northeast and southeast,
respectively (Table 3-1; Figure 4-1).

8 Elevations herein refer to North American Vertical Datum of 1988 (NAVD88). Units are in U.S. Survey Feet.
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Table 4-1. Building 50 — Former Firehouse — Conceptual Site Model and PFAS SI Summary

S| Results Compared
to RSLs?

Surface Soil Subsurface Soil Groundwater
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PFOA 4/5 0/5 14 6/10 1/10 51 5/5 5/5 460

PFOS 5/5 2/5 440 9/10 2/10 800 5/5 5/5 3,600

PFBS 2/5 0/5 0.3 1/10 0/10 0.41 5/5 0/5 381

PFHXS 4/5 0/5 271 6/10 0/10 54 5/5 5/5 770

PFNA 5/5 0/5 9.4 6/10 0/10 6.6 5/5 2/5 290

HFPO-DA 0/5 0/5 ND 0/10 0/5 ND 0/5 0/5 ND

Proximity to
Installation Boundary
and Drinking Water
Exposure
Assessment

Building 50 is within 1 mile of the Installation boundary (Figure 1-2). Based on the northeastern
and southeastern components of groundwater flow measured in the surficial aquifer during the
SI, the Installation boundary is hydraulically downgradient of the release area. PFOA and PFOS
were detected in groundwater above 70 ppt. Off-Installation private drinking water wells that are
potentially downgradient of Building 50 have previously been sampled (Figure 2-1) (CH2M, 2020b)
and were confirmed to be screened in the confined Piney-Point aquifer which is separated
vertically by a clay confining layer. Therefore, impacts to off-base drinking water downgradient
from Building 50 are unlikely. On-Installation drinking water supply wells are located
approximately 500 feet west and 1200 feet northwest from Building 50, and are topographically
upgradient. The drinking water supply wells are screened in the deeper Aquia aquifer which is
confined with little to no potential for infiltration from the shallower unconfined surficial aquifer.
These on-Installation water supply wells were sampled in November 2020 in accordance with the
March 2, 2020, Navy Policy Memorandum and analyzed for 18 PFAS; there were no detections of
PFAS (CH2M, 2022b). A complete exposure pathway from potential PFAS at Building 50 to the on-
Installation drinking water wells is not present nor is one expected to develop in the future.

Results Summary,
Conclusions, and
Recommendations

PFAS were detected in site media at concentrations greater than RSLs as follows:

o Surface Soil: PFOS
e Subsurface Soil: PFOA and PFOS
e Groundwater: PFOA, PFOS, PFHxS, and PFNA

An HHRS was not performed due to the magnitude and distribution of the detected
concentrations in soil and groundwater, which indicate releases of AFFF occurred in this area that
warrant further assessment in an RI.

The Sl data are consistent with the Building 50 CSM (AFFF handling and storage) and indicate a
local, Building 50-specific release to soil and groundwater may have occurred in this area;
therefore, it is recommended that Building 50 be further investigated in an RI. It is noted that RSLs
for PFBA and PFHXA were published in the May 2023 RSL update (EPA, 2023) subsequent to
finalization of the PFAS SI SAP (CH2M, 2023). Because an Rl is recommended for Building 50, an
evaluation of PFBA and PFHxA would not change the recommendation. PFBA and PFHxA will be
considered in the RI planning.

@ In accordance with the SI SAP (CH2M, 2023), screening of PFOA, PFOS, PFBS, PFHXS, PFNA, and HFPO-DA against the
2022 RSLs was completed. Analytical results compared to RSLs are presented in Appendix I.

J = Analyte present. Value may or may not be accurate or precise.

ND = not detected
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Appendix A
Soil Boring Logs


















Appendix B
Monitoring Well Construction Diagrams












Appendix C
Monitoring Well Development Sheets
and Groundwater Sampling Sheets




































Appendix D
Survey Report



















































Typical Wells are either flush mount or post mount as shown below
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DATA SHEETS

CORS GODN
1 NATIONAL GEODETIC SURVEY, RETRIEVAL DATE = APRIL 24, 2023

DR7482 CORS - THIS IS A GPS CONTINUOUSLY OPERATING REFERENCE STATION.
DR7482 DESIGNATION - GGAO NORTH DEEP D CORS ARP

DR7482 CORS_ID - GODN

DR7482 PID - DR7482

DR7482 STATE/COUNTY- MD/PRINCE GEORGES

DR7482 COUNTRY - US

DR7482 USGS QUAD - LAUREL (2016)

DR7482

DR7482 *CURRENT SURVEY CONTROL

DR7482

DR7482* NAD 83(2011) POSITION- 39 01 16.21209(N) 076 49 37.51892(W) ADJUSTED
DR7482* NAD 83(2011) ELLIP HT- 19.158 (METERS)  (12/??/21) ADJUSTED
DR7482* NAD 83(2011) EPOCH - 2010.00

DR7482
DR7482 GEOID HEIGHT - -32.380 (METERS) GEOID18
DR7482 NAD 83(2011) X - 1,130,761.660 (METERS) COMP
DR7482 NAD 83(2011) Y --4,831,300.141 (METERS) COMP
DR7482 NAD 83(2011) Z - 3,994,155.264 (METERS) COMP
DR7482

DR7482.FORMAL POSITIONAL ACCURACY ESTIMATES ARE NOT AVAILABLE FOR THIS CORS
DR7482.BECAUSE ITS COORDINATES WERE DETERMINED IN PART USING MODELED
DR7482.VELOCITIES. APPROXIMATE ONE-SIGMA ACCURACIES FOR LATITUDE, LONGITUDE,
DR7482.AND ELLIPSOID HEIGHT CAN BE OBTAINED FROM THE SHORT-TERM TIME SERIES.
DR7482.ADDITIONAL INFORMATION REGARDING MODELED VELOCITIES IS AVAILABLE ON
DR7482.THE CORS COORDINATES FOR MYCS2 WEB PAGE:
DR7482.HTTPS://WWW.NGS.NOAA.GOV/CORS/NEWS/MYCS2/MYCS2.SHTML.

DR7482

DR7482.THE COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS

DR7482.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN DECEMBER 2021.

DR7482

DR7482.NAD 83(2011) REFERS TO NAD 83 COORDINATES WHERE THE REFERENCE FRAME HAS
DR7482.BEEN AFFIXED TO THE STABLE NORTH AMERICAN TECTONIC PLATE.

DR7482

DR7482.THE COORDINATES ARE VALID AT THE EPOCH DATE DISPLAYED ABOVE
DR7482.WHICH IS A DECIMAL EQUIVALENCE OF YEAR/MONTH/DAY.

DR7482

DR7482.DUE TO THE RELEASE OF THE INTERNATIONAL GNSS SERVICE (IGS) 2014
DR7482.REALIZATION OF THE INTERNATIONAL TERRESTRIAL REFERENCE FRAME OF 2014
DR7482.(ITRF2014), NGS REPROCESSED ALL NOAA CORS NETWORK AND SOME IGS STATIONS
DR7482.USING DATA COLLECTED BETWEEN 1/1/1996 AND 1/30/2017. THE RESULTING ITRF2014
DR7482.EPOCH 2010.00 COORDINATES, REFERRED TO AS MULTI-YEAR CORS SOLUTION 2
DR7482.(MYCS2), WERE TRANSFORMED TO NAD 83 (2011/PA11/MA11) MAINTAINING THE
DR7482.CURRENTLY PUBLISHED EPOCH OF 2010.00.
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https://www.ngs.noaa.gov/cgi-cors/CorsSidebarSelect.prl?site=GODN&option=Time%20Series%20(short-term)

DR7482

DR7482.ADDITIONAL INFORMATION ON MYCS2 IS AVAILABLE AT
DR7482.HTTPS://GEODESY.NOAA.GOV/CORS/NEWS/MYCS2/MYCS2.SHTML
DR7482

DR7482.SIGNIFICANT DIGITS IN THE GEOID HEIGHT DO NOT NECESSARILY REFLECT ACCURACY.
DR7482.GEOID18 HEIGHT ACCURACY ESTIMATE AVAILABLE HERE.

DR7482

DR7482.THE PID FOR THE CORS L1 PHASE CENTER IS DR7483.

DR7482

DR7482.CLICK PHOTOGRAPHS - PHOTOS MAY EXIST FOR THIS STATION.
DR7482

DR7482.THE XYZ, AND POSITION/ELLIPSOIDAL HT. ARE EQUIVALENT.

DR7482

DR7482.THE ELLIPSOIDAL HEIGHT WAS DETERMINED BY GPS OBSERVATIONS
DR7482.AND IS REFERENCED TO NAD 83.

DR7482

DR7482. THE FOLLOWING VALUES WERE COMPUTED FROM THE NAD 83(2011) POSITION.
DR7482

DR7482; NORTH EAST  UNITS SCALE FACTOR CONVERG.
DR7482;SPCMD - 150,370.482 414,973.517 MT 0.99995306 +0 06 30.7
DR7482;SPCMD - 493,340.49 1,361,458.95 SFT 0.99995306 +0 06 30.7
DR7482;UTM 18 -4,320,713.959 341,830.735 MT 0.99990806 -109 02.1
DR7482

DR7482! - ELEV FACTOR X SCALE FACTOR = COMBINED FACTOR
DR7482ISPCMD - 0.99999699 X 0.99995306 = 0.99995005
DR7482!IUTM 18 - 0.99999699 X 0.99990806 = 0.99990505

DR7482

DR7482_U.S. NATIONAL GRID SPATIAL ADDRESS: 185UJ4183020713(NAD 83)
DR7482

DR7482 SUPERSEDED SURVEY CONTROL

DR7482

DR7482.NO SUPERSEDED SURVEY CONTROL IS AVAILABLE FOR THIS STATION.
DR7482

DR7482_MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA
DR7482

DR7482 STATION DESCRIPTION

DR7482

DR7482'DESCRIBED BY NATIONAL GEODETIC SURVEY 2021

DR7482'STATION IS A GPS CORS. LATEST INFORMATION INCLUDING POSITIONS AND
DR7482'VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE
DR7482'BY ANONYMOUS FTP OR THE WORLDWIDE WEB.

DR7482' HTTPS://GEODESY.NOAA.GOV/CORSDATA/COORD/COORD 14

DR7482' HTTPS://GEODESY.NOAA.GOV/CORSDATA/STATION LOG

DR7482' HTTPS://GEODESY.NOAA.GOV/CORS
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https://geodesy.noaa.gov/CORS/news/mycs2/mycs2.shtml
https://www.ngs.noaa.gov/GEOID/GEOID18/computation.html
https://geodesy.noaa.gov/CORS/sitephotos.shtml?site=godn
https://geodesy.noaa.gov/corsdata/coord/coord_14
https://geodesy.noaa.gov/corsdata/station_log
https://geodesy.noaa.gov/CORS

CORS GODS
1 NATIONAL GEODETIC SURVEY, RETRIEVAL DATE = APRIL 24, 2023

DR7485 CORS - THIS IS A GPS CONTINUOUSLY OPERATING REFERENCE STATION.
DR7485 DESIGNATION - GGAO SOUTH DEEP D CORS ARP

DR7485 CORS_ID - GODS

DR7485 PID - DR7485

DR7485 STATE/COUNTY- MD/PRINCE GEORGES

DR7485 COUNTRY - US

DR7485 USGS QUAD - LAUREL (2016)

DR7485

DR7485 *CURRENT SURVEY CONTROL

DR7485

DR7485* NAD 83(2011) POSITION- 39 01 13.83237(N) 076 49 38.34323(W) ADJUSTED
DR7485* NAD 83(2011) ELLIP HT- 20.385 (METERS)  (12/??/21) ADJUSTED
DR7485* NAD 83(2011) EPOCH - 2010.00

DR7485
DR7485 GEOID HEIGHT - -32.380 (METERS) GEOID18
DR7485 NAD 83(2011) X - 1,130,753.099 (METERS) COMP
DR7485 NAD 83(2011) Y --4,831,350.575 (METERS) COMP
DR7485 NAD 83(2011) Z - 3,994,099.021 (METERS) COMP
DR7485

DR7485.FORMAL POSITIONAL ACCURACY ESTIMATES ARE NOT AVAILABLE FOR THIS CORS
DR7485.BECAUSE ITS COORDINATES WERE DETERMINED IN PART USING MODELED
DR7485.VELOCITIES. APPROXIMATE ONE-SIGMA ACCURACIES FOR LATITUDE, LONGITUDE,
DR7485.AND ELLIPSOID HEIGHT CAN BE OBTAINED FROM THE SHORT-TERM TIME SERIES.
DR7485.ADDITIONAL INFORMATION REGARDING MODELED VELOCITIES IS AVAILABLE ON
DR7485.THE CORS COORDINATES FOR MYCS2 WEB PAGE:
DR7485.HTTPS://WWW.NGS.NOAA.GOV/CORS/NEWS/MYCS2/MYCS2.SHTML.

DR7485

DR7485.THE COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS

DR7485.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN DECEMBER 2021.

DR7485

DR7485.NAD 83(2011) REFERS TO NAD 83 COORDINATES WHERE THE REFERENCE FRAME HAS
DR7485.BEEN AFFIXED TO THE STABLE NORTH AMERICAN TECTONIC PLATE.

DR7485

DR7485.THE COORDINATES ARE VALID AT THE EPOCH DATE DISPLAYED ABOVE
DR7485.WHICH IS A DECIMAL EQUIVALENCE OF YEAR/MONTH/DAY.

DR7485

DR7485.DUE TO THE RELEASE OF THE INTERNATIONAL GNSS SERVICE (1GS) 2014
DR7485.REALIZATION OF THE INTERNATIONAL TERRESTRIAL REFERENCE FRAME OF 2014
DR7485.(ITRF2014), NGS REPROCESSED ALL NOAA CORS NETWORK AND SOME IGS STATIONS
DR7485.USING DATA COLLECTED BETWEEN 1/1/1996 AND 1/30/2017. THE RESULTING ITRF2014
DR7485.EPOCH 2010.00 COORDINATES, REFERRED TO AS MULTI-YEAR CORS SOLUTION 2
DR7485.(MYCS2), WERE TRANSFORMED TO NAD 83 (2011/PA11/MA11) MAINTAINING THE
DR7485.CURRENTLY PUBLISHED EPOCH OF 2010.00.

DR7485

DR7485.ADDITIONAL INFORMATION ON MYCS2 IS AVAILABLE AT
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https://www.ngs.noaa.gov/cgi-cors/CorsSidebarSelect.prl?site=GODS&option=Time%20Series%20(short-term)

DR7485.HTTPS://GEODESY.NOAA.GOV/CORS/NEWS/MYCS2/MYCS2.SHTML
DR7485

DR7485.SIGNIFICANT DIGITS IN THE GEOID HEIGHT DO NOT NECESSARILY REFLECT ACCURACY.
DR7485.GEOID18 HEIGHT ACCURACY ESTIMATE AVAILABLE HERE.

DR7485

DR7485.THE PID FOR THE CORS L1 PHASE CENTER IS DR7486.

DR7485

DR7485.CLICK PHOTOGRAPHS - PHOTOS MAY EXIST FOR THIS STATION.
DR7485

DR7485.THE XYZ, AND POSITION/ELLIPSOIDAL HT. ARE EQUIVALENT.

DR7485

DR7485.THE ELLIPSOIDAL HEIGHT WAS DETERMINED BY GPS OBSERVATIONS
DR7485.AND IS REFERENCED TO NAD 83.

DR7485

DR7485. THE FOLLOWING VALUES WERE COMPUTED FROM THE NAD 83(2011) POSITION.
DR7485

DR7485; NORTH EAST  UNITS SCALE FACTOR CONVERG.
DR7485;,SPCMD - 150,297.063 414,953.828 MT 0.99995303 +0 06 30.2
DR7485;,SPCMD - 493,099.61 1,361,394.35 SFT 0.99995303 +0 06 30.2
DR7485,UTM 18 -4,320,640.993 341,809.438 MT 0.99990814 -109 02.6
DR7485

DR7485! - ELEV FACTOR X SCALE FACTOR = COMBINED FACTOR
DR7485!SPCMD - 0.99999680 X 0.99995303 = 0.99994983
DR7485!UTM 18 - 0.99999680 X 0.99990814 = 0.99990494

DR7485

DR7485_U.S. NATIONAL GRID SPATIAL ADDRESS: 185UJ4180920640(NAD 83)
DR7485

DR7485 SUPERSEDED SURVEY CONTROL

DR7485

DR7485.NO SUPERSEDED SURVEY CONTROL IS AVAILABLE FOR THIS STATION.

DR7485

DR7485_MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA
DR7485

DR7485 STATION DESCRIPTION

DR7485

DR7485'DESCRIBED BY NATIONAL GEODETIC SURVEY 2021

DR7485'STATION IS A GPS CORS. LATEST INFORMATION INCLUDING POSITIONS AND
DR7485'VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE
DR7485'BY ANONYMOUS FTP OR THE WORLDWIDE WEB.

DR7485' HTTPS://GEODESY.NOAA.GOV/CORSDATA/COORD/COORD 14

DR7485' HTTPS://GEODESY.NOAA.GOV/CORSDATA/STATION LOG

DR7485' HTTPS://GEODESY.NOAA.GOV/CORS
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https://geodesy.noaa.gov/CORS/news/mycs2/mycs2.shtml
https://www.ngs.noaa.gov/GEOID/GEOID18/computation.html
https://geodesy.noaa.gov/CORS/sitephotos.shtml?site=gods
https://geodesy.noaa.gov/corsdata/coord/coord_14
https://geodesy.noaa.gov/corsdata/station_log
https://geodesy.noaa.gov/CORS

CORS LOYF
1 NATIONAL GEODETIC SURVEY, RETRIEVAL DATE = APRIL 24, 2023

DK7414 HT_MOD - THIS IS A HEIGHT MODERNIZATION SURVEY STATION.

DK7414 CORS - THIS IS A GPS CONTINUOUSLY OPERATING REFERENCE STATION.

DK7414 DESIGNATION - LOYOLA F CORS ARP

DK7414 CORS_ID - LOYF

DK7414 PID - DK7414

DK7414 STATE/COUNTY- MD/ANNE ARUNDEL

DK7414 COUNTRY - US

DK7414 USGS QUAD - SOUTH RIVER (2016)

DK7414

DK7414 *CURRENT SURVEY CONTROL

DK7414

DK7414* NAD 83(2011) POSITION- 38 58 28.07429(N) 076 31 19.88530(W) ADJUSTED
DK7414* NAD 83(2011) ELLIP HT- -14.498 (METERS)  (06/??/19) ADJUSTED

DK7414* NAD 83(2011) EPOCH - 2010.00

DK7414* NAVD 88 ORTHO HEIGHT - 18.77 (METERS)  61.6 (FEET) GPS OBS

DK7414

DK7414 NAVD 88 ORTHOMETRIC HEIGHT WAS DETERMINED WITH AN EARLIER GEOID MODEL

DK7414 GEOID HEIGHT - -33.280 (METERS) GEOID18
DK7414 NAD 83(2011) X - 1,157,209.559 (METERS) COmMP
DK7414 NAD 83(2011) Y --4,828,361.999 (METERS) COMP
DK7414 NAD 83(2011) Z - 3,990,104.480 (METERS) COMP
DK7414

DK7414 NETWORK ACCURACY ESTIMATES PER FGDC GEOSPATIAL POSITIONING ACCURACY
DK7414 STANDARDS:

DK7414 FGDC (95% CONF, CM) STANDARD DEVIATION (CM) CORRNE

DK7414 HORIZ ELLIP SD_N SD_E SD_H (UNITLESS)

DK7414
DK7414 NETWORK 0.10 0.24 0.03 0.05 0.12 -0.25828900
DK7414
DK7414
DK7414
DK7414.THE COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS

DK7414.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN JUNE 2019.

DK7414

DK7414.NAD 83(2011) REFERS TO NAD 83 COORDINATES WHERE THE REFERENCE FRAME HAS
DK7414.BEEN AFFIXED TO THE STABLE NORTH AMERICAN TECTONIC PLATE.

DK7414

DK7414. THE COORDINATES ARE VALID AT THE EPOCH DATE DISPLAYED ABOVE

DK7414.WHICH IS A DECIMAL EQUIVALENCE OF YEAR/MONTH/DAY.

DK7414

DK7414.DUE TO THE RELEASE OF THE INTERNATIONAL GNSS SERVICE (IGS) 2014
DK7414.REALIZATION OF THE INTERNATIONAL TERRESTRIAL REFERENCE FRAME OF 2014
DK7414.(ITRF2014), NGS REPROCESSED ALL NOAA CORS NETWORK AND SOME IGS STATIONS
DK7414.USING DATA COLLECTED BETWEEN 1/1/1996 AND 1/30/2017. THE RESULTING ITRF2014
DK7414.EPOCH 2010.00 COORDINATES, REFERRED TO AS MULTI-YEAR CORS SOLUTION 2
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https://www.ngs.noaa.gov/datums/vertical/index.shtml#NAVD88

DK7414.(MYCS2), WERE TRANSFORMED TO NAD 83 (2011/PA11/MA11) MAINTAINING THE
DK7414.CURRENTLY PUBLISHED EPOCH OF 2010.00.

DK7414

DK7414.ADDITIONAL INFORMATION ON MYCS2 IS AVAILABLE AT
DK7414.HTTPS://GEODESY.NOAA.GOV/CORS/NEWS/MYCS2/MYCS2.SHTML

DK7414

DK7414.THE ORTHOMETRIC HEIGHT WAS DETERMINED BY GPS OBSERVATIONS AND A
DK7414.HIGH-RESOLUTION GEOID MODEL USING PRECISE GPS OBSERVATION AND
DK7414.PROCESSING TECHNIQUES.

DK7414

DK7414.SIGNIFICANT DIGITS IN THE GEOID HEIGHT DO NOT NECESSARILY REFLECT ACCURACY.
DK7414.GEOID18 HEIGHT ACCURACY ESTIMATE AVAILABLE HERE.

DK7414

DK7414.THE PID FOR THE CORS L1 PHASE CENTER IS DN6723.

DK7414

DK7414.CLICK PHOTOGRAPHS - PHOTOS MAY EXIST FOR THIS STATION.

DK7414

DK7414.THE XYZ, AND POSITION/ELLIPSOIDAL HT. ARE EQUIVALENT.

DK7414

DK7414.THE ELLIPSOIDAL HEIGHT WAS DETERMINED BY GPS OBSERVATIONS
DK7414.AND IS REFERENCED TO NAD 83.

DK7414

DK7414. THE FOLLOWING VALUES WERE COMPUTED FROM THE NAD 83(2011) POSITION.
DK7414

DK7414; NORTH EAST  UNITS SCALE FACTOR CONVERG.

DK7414;,SPCMD - 145,279.934 441,403.599 MT 0.99995133 +017 59.6
DK7414,SPCMD - 476,639.25 1,448,171.64 SFT 0.99995133 +0 17 59.6

DK7414;UTM 18 -4,315,044.791 368,140.229 MT 0.99981410 -057 27.2
DK7414

DK7414! - ELEV FACTOR X SCALE FACTOR = COMBINED FACTOR
DK7414!SPCMD - 1.00000227 X 0.99995133 = 0.99995360
DK7414!UTM 18 - 1.00000227 X 0.99981410 = 0.99981637
DK7414

DK7414_U.S. NATIONAL GRID SPATIAL ADDRESS: 185UJ6814015044(NAD 83)
DK7414

DK7414 SUPERSEDED SURVEY CONTROL
DK7414

DK7414 NAD 83(2011)- 38 58 28.07413(N) 076 31 19.88506(W) AD(2010.00) C
DK7414 ELLIP H (08/??/11) -14.497 (M) GP(2010.00) C C

DK7414 NAD 83(CORS)- 38 58 28.07440(N) 076 31 19.88566(W) AD(2002.00) C
DK7414 ELLIP H (11/??/08) -14.484 (M) GP(2002.00) C C

DK7414 NAVD 88 (09/24/21) 18.8 (M) UNKNOWN MODEL USED GPS OBS

DK7414 NAVD 88 (04/16/20) 18.80 (M) GEOID18 MODEL USED GPS OBS

DK7414

DK7414.SUPERSEDED VALUES ARE NOT RECOMMENDED FOR SURVEY CONTROL.

DK7414

DK7414.NGS NO LONGER ADJUSTS PROJECTS TO THE NAD 27 OR NGVD 29 DATUMS.
DK7414.SEE FILE DSDATA.PDF TO DETERMINE HOW THE SUPERSEDED DATA WERE DERIVED.
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https://geodesy.noaa.gov/CORS/news/mycs2/mycs2.shtml
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DK7414

DK7414_MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA

DK7414

DK7414 STATION DESCRIPTION

DK7414

DK7414'DESCRIBED BY NATIONAL GEODETIC SURVEY 2019

DK7414'STATION IS A GPS CORS. LATEST INFORMATION INCLUDING POSITIONS AND
DK7414'VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE

DK7414'BY ANONYMOUS FTP OR THE WORLDWIDE WEB.
DK7414' HTTPS://GEODESY.NOAA.GOV/CORSDATA/COORD/COORD 14

DK7414' HTTPS://GEODESY.NOAA.GOV/CORSDATA/STATION LOG

DK7414' HTTPS://GEODESY.NOAA.GOV/CORS

CORS USN7
IG5-type acronym : USN7
Latitude : 3892056600
Longitude : -77. 06027700
Installed date : 2014-11-12
Decomrmissioned date :
Country : US.A
City - WASHINGTOMN

Station status :

active (green])

Dicztance to Tide Gauge [m)

6500

Domes Nr.:

404515008

Station operator:

{USMO) - U5, Naval Observatory

1G5-like station form :

usn?_ 20200610 log (current)

W | Wiew
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https://geodesy.noaa.gov/corsdata/coord/coord_14
https://geodesy.noaa.gov/corsdata/station_log
https://geodesy.noaa.gov/CORS

RECOVERED NSRS CONTROL

1133

1 National Geodetic Survey, Retrieval Date = APRIL 24, 2023

HV1569 DESIGNATION - J 133

HV1569 PID - HV1569

HV1569 STATE/COUNTY- MD/CALVERT

HV1569 COUNTRY - US

HV1569 USGS QUAD - NORTH BEACH (2016)

HV1569

HV1569 *CURRENT SURVEY CONTROL

HV1569

HV1569* NAD 83(1986) POSITION- 38 3928.17 (N) 076 3149.22 (W) HD_HELD1
HV1569* NAVD 88 ORTHO HEIGHT - 34.076 (meters) 111.80 (feet) ADJUSTED
HV1569

HV1569 GEOID HEIGHT -  -33.761 (meters) GEOID18
HV1569 DYNAMIC HEIGHT -  34.056 (meters) 111.73 (feet) COMP
HV1569 MODELED GRAVITY - 980,050.7 (mgal) NAVD 88
HV1569

HV1569 VERT ORDER - FIRST CLASSII

HV1569

HV1569.The horizontal coordinates were determined by differentially corrected
HV1569.hand held GPS observations or other comparable positioning techniques
HV1569.and have an estimated accuracy of +/- 3 meters.

HV1569.

HV1569.The orthometric height was determined by differential leveling and
HV1569.adjusted by the NATIONAL GEODETIC SURVEY

HV1569.in June 1991.

HV1569

HV1569.Significant digits in the geoid height do not necessarily reflect accuracy.
HV1569.GEOID18 height accuracy estimate available here.

HV1569
HV1569.Click photographs - Photos may exist for this station.
HV1569

HV1569.The dynamic height is computed by dividing the NAVD 88
HV1569.geopotential number by the normal gravity value computed on the
HV1569.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
HV1569.degrees latitude (g = 980.6199 gals.).

HV1569

HV1569.The modeled gravity was interpolated from observed gravity values.
HV1569

HV1569; North East Units Estimated Accuracy
HV1569;SPCMD - 110,127.6 440,878.3 MT (+/-3 meters HH1 GPS)
HV1569

HV1569_U.S. NATIONAL GRID SPATIAL ADDRESS: 18SUH6684579917(NAD 83)
HV1569
HV1569 SUPERSEDED SURVEY CONTROL
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https://www.ngs.noaa.gov/datums/vertical/index.shtml#NAVD88
https://www.ngs.noaa.gov/GEOID/GEOID18/computation.html
https://geodesy.noaa.gov/cgi-bin/get_image.prl?PROCESSING=list&PID=HV1569

HV1569 NGVD 29 (11/26/84) 34.319 (m) 112.59 (f) ADJUSTED 12
HV1569

HV1569.Superseded values are not recommended for survey control.

HV1569

HV1569.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
HV1569.See file dsdata.pdf to determine how the superseded data were derived.
HV1569

HV1569 MARKER: DB = BENCH MARK DISK

HV1569 SETTING: 46 = COPPER-CLAD STEEL ROD W/O SLEEVE (10 FT.+)
HV1569 STAMPING:J 1331971

HV1569 MARK LOGO: CGS

HV1569 STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL

HV1569 SATELLITE: THE SITE LOCATION WAS REPORTED AS NOT SUITABLE FOR
HV1569+SATELLITE: SATELLITE OBSERVATIONS - October 28, 2005

HV1569

HV1569 HISTORY -Date Condition Report By

HV1569 HISTORY -1971 MONUMENTED  NGS

HV1569 HISTORY -1972 GOOD NGS
HV1569 HISTORY -20051028 GOOD USPsQD
HV1569 HISTORY -20060427 GOOD GEOCAC
HV1569

HV1569 STATION DESCRIPTION

HV1569

HV1569'DESCRIBED BY NATIONAL GEODETIC SURVEY 1972

HV1569'2.6 MI S FROM CHESAPEAKE BEACH.

HV1569'ABOUT 2.6 MILES SOUTH ALONG STATE HIGHWAY 261 FROM THE
HV1569'CHESAPEAKE BEACH TOWN HALL, WEST OF AND ACROSS THE HIGHWAY
HV1569'FROM THE MAIN GATE TO THE NAVAL RESEARCH LABORATORY - CHESAPEAKE
HV1569'BEACH DIVISION, 62 FEET SOUTHEAST OF AND ACROSS A DRIVEWAY FROM
HV1569'SENTRY HOUSE NO. 77, 36.5 FEET WEST OF THE CENTER LINE OF THE
HV1569'HIGHWAY, 40 FEET SOUTH OF THE CENTER LINE OF A DRIVEWAY, 2.5
HV1569'FEET SOUTHEAST OF A STEEL CORNER FENCE POST, 1.2 FEET EAST OF
HV1569'A STEEL FENCE AND WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY AND
HV1569'IS A DISK ON THE TOP OF A COPPER COATED STEEL ROD 2 INCHES
HV1569'BELOW THE LEVEL OF THE GROUND AND ENCASED IN A 6 INCH STEEL
HV1569'PIPE THAT PROJECTS 4 INCHES ABOVE THE LEVEL OF THE GROUND. THE
HV1569'ROD WAS DRIVEN TO REFUSAL AT A DEPTH OF 25 FEET.

HV1569

HV1569 STATION RECOVERY (2005)

HV1569

HV1569'RECOVERY NOTE BY US POWER SQUADRON 2005

HV1569'RECOVERED IN GOOD CONDITION.

HV1569

HV1569 STATION RECOVERY (2006)

HV1569

HV1569'RECOVERY NOTE BY GEOCACHING 2006 (SRM)

HV1569'PIPE IT IS ENCASED IN IS ALLOWING DIRT, GRASS AND OTHER DEBRIS TO
HV1569'COLLECT.
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https://www.ngs.noaa.gov/DATASHEET/dsdata.pdf

DIGITAL LEVEL DATA

JEH23, TET AM

Level Report

Maimg:

Size:
Modified:
Time zone:
Reference
number:
Description:
Comment 1:
Comment 2;
Comment 3.

Project File Data

G'Chesapeak Beach

MARZ023 Processing\CHESAPEAK _BEACH Task_5078

MAR2023 vee
To KB

3/22/2023 7:49:03 AM (UTC:-4)
Eastern Standard Time

Coordinate System
Marme:
Lone:
Datum:
Global reference datum:
Gilobal reference epoch:
Geoid:

Vertical datum:
Calibrated site:

United States/State Plane 1983

Maryland 1900
NAD 1983 (Conus)
NADS3(2011)
2010

GEOIDI8 (Conus)

Additional Coordinate System Details

Local Site Settings

Project latitude:

7

Ground scale factor:

Project longitude: ? False northing offset: 00000 £t
Project height: 7398804 1 False casting offset: 0.0000 1t
[ ]
Level Report
CHESAPEA.DAT
Imported file:
Instrument: DiNi
Creation option:  Level coordinates
Description usage: Feature codes
Run - 01 Raw Observations
Standard error per kilometer of double leveling: 0.00230 ft
Standard error per turn/station setup: 000000 £t
Raw Misclosure: -0.00150 ft
L BS Distances: 11405200 ft
L FS Distances: GTLTRO0 ft
Run Length: 2112.3000 ft
Reduction: Adjusted Values
Point A Raw " Adj. . . o
Create D BS HI 15 FS Elevation | Elevation ‘Correction) Elevation Type | Distance | Description
636760 118,16560 O,00000) 111,79300 11179800 52,9300\ BM/NGS
1133 o . p | 0.00000 A i [Benchmark fi|MON
3500 1 3,93620) 2.43140)114.22940 0.00008 £ 114.22948 Computed 54.7900 Iy
p
ft ft ft ft ft
2500 | 6.13890(120.36830 74,5700 TP
ft fit fi
5
2008 | 5.71490 0. 424000 11465340 0.00008 £ 114635348 Computed 544600 DP MW02
ft ft fit ft P it
GR/CBD
ol
2501 5.5SITE{: U.SS?..fl.:: I]4.8]66f2 0.00008 ft I]4.8]6=ii§T Computed SE.0400 AOT
MW02
2502 v 5.45540) 0.68350 114.91290| 0.00008 []114.91298) Computed| 56,5400 RIM/CBD
ft ft ft fi il EXad
file: VG UsersipstojalAppData/Local TempTBC Temporal/p12qglys.egy/ Rptfae 3c6Ta himl 114
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322/23, 7:57 AM Level Report

LI ] ] | | MWD2
PVC/CBD
007 5.??473 111.36423t 1]4.5936ﬂ0 0.00017 it 114.593?; Computed 56.310ﬂ0 AO]
MWO2
¥4 50670 119.10030 65.9000|F YC/CBD
2007 p o Ao
- MWO2
- 57
5503 ¢ﬁ.5ﬁ4ﬁg 2.0:7)3 112.535?3 0.00025 112.5359[51 Computed 46.350:]:“,
] 5.04590(117.58160] VG
2503 0 o TP
GRCBD
504 5.99393 -0.94303 |11.sa??g 0.00025 11 '“'53793 Computed 2|.54oﬁo AO]
MWO1
RIMCED
505 5.88623 -u.s-:usg IlI,6954ﬂ0 0.00025 11 IlI‘6956fi; Computed 22.3403 A0
MWO1
PVCCBD
004 6.369]|EJ -1.32323 |11.21253 0.00020 f1 |11.2127g Computed 22.3603 O
! MWO1
] 6.98860( 118.20110] 17.0800|FVC/CBD
2004 h i /A0l
MW
ol o ﬁ.Ml}ﬁg 0.34313 |11.ssuﬁg 0.00029 R |11.5603§ Computed 33.930& DP MWOI
v 5,22320 1.76540112.97790 112.97819] 45.0300[DP/CBD
2005 a it I 0.0002% ft i Computed Al AO1T SO-04
5506 ¢5.33f.s[[11 I.TSZLR 1]2.96462 0.00035 & 1]2.964‘)]:51 Computed 46.6603 p
]4.84750/(117.81210] 54.0800].,
2506 A fi it It
GR/CBD
507 3.73?|ﬂ{: 1.060431]4.02503 0.00035 fi 114.0:353?1 Computed| 4559501
MWO3
RIM/CBD
508 3.314sﬂ0 1.032?3113.99133 0.00035 11 113.*;«;7:5;t Computed 4?.'."00ﬂ0 KOl
MWO3
PVC/CBD
006 4.43|:rg 0.41533113.3304g 0.00043 11 113.3308{31 Computed 4?.940& A0
MWO3
7] 4.61630( 11799670 106.5100|FVC/CBD
2006 o &l A0l
MWO3
5500 /1 5.23540] -0.61910(112.76130 oo J[112.76187 Computed| *7 7191
fit i fi fi fi
]6,05710(119.71840 74.8900(.
2500 o p f)
5510 v |,1as4ﬁ 5.?387‘3 1]8.5500g 0.00066 B 1]8.55062 Computed 54.14oﬂo p
] 8,28690126.83690 14.4800].,,
2510 o p '’
bl 3 T . ormpute
ba1 ~E umﬁ 5.22952 |24.7f:'~;53r 0.00069 |24.’fsmz;§r1 c 4 26.280ﬂ0 p
bs11 [£15.16170(129.94130 29.6200(
fi fi
GR/CBD
7 14220 0.98050/123.79910) (0o i23:79070) ] 30700000 0
7 bsiz 6]42ﬂ 0 o o o o
MW19
2513 /1 6.02840 -0.86670(123.91290( 000069 f]]i23.91359] Compured| 29.5300[RIM/CBD
it ft fi fi fifaoa
file:lifC-Users/pstojaliAppData/Local Temp/TBC Temporal/p12qglys.egg/Rptfae3c67a himl 24
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2223, T5T AM Level Report

L ] ] ] | MW 19
i PVC/CBD
003 6.52.'5::'(: -|.3msfc{ |23.417sgt 0.00073 11 |23.4135]§T Computed 2n.znoﬂo AOA
MW19
- [¥17.40200(130.81980 123.9300(" v C/LBD
2003 p A f|A0A
MW19
2 < 3 S
) /1 5.06960] 2.33240(125.75020( oo o [1125.75108 Computed| 1% Gps irp
fi fi fi fi fi
] 7.81260(133.56280 82,0300
1 i 8 4| GPS/IRF
el Rl "Rl 0 kT
N ¢4.13212 3.53053 I_J._SU?S 0.00099 ft I_J._f-slanJ Computed 7;_3;0[(]; GPS/IRF
] 1.96670(133.24740 66,2300
R
2 i 8 | GPS/IRF
GR /CBD
b5 14 a.qafmg -2.50033 |26.?304g 0.00099 R |26.?a|3; Computed 6I.390ﬂ0 AOA
MWO9
RIM /CBD
2515 3.32353 0.64323 |29.0239§ 0.00000 ft I29.9248; Computed 62.4203 DR
MW09
a PVC /(CBD
2002 3.3?4}.'(: 0.59253 |29.3?ng 0.00100 |29.3?42§ Computed 62.5503 AOA
MW09
257650 132.44970 104.1300[PYC /CBD
2002 p al o AOA
MWO9
! o] 9 P, ) 3
5516 /1833770 -5.76120[124.11200] (oo (112411321 Computed| 7990 p
fi M fi fi il
[ 0,31900/[124.43 100 R8.9400(__
2516 o o ol TE
- "l 3
bs 17 v/5.83390] -5.51490|118.59710) o oo ([1118.59842 Computed| 73390 p
fi fi fi fi il
] 2. 4066012100370 41.2500(_
2517 o il ol Tt
2518 ]6.23870] -3.83210/114.76500| o o o 1114.76638 Computed| *511%0p
fi fl fi i it
[ 4.75180(119.51680 §5.3700( .,
251% i a Al TE
2519 [WI671100] -1.95920(112.80580 0.00146 ] 1280726 corea| 575500 7p
fi fl fi i it
| S01810)117.82390 27,9600
2519 it a al TP
_ 79 22
2520 V16.02740 -LODIIONINLTIO0) o o) s | HHT-TIB00 G hmark]| 22140 cLosE
fi fi fi fid it
Run - 01 (N1) Reduced Coordinates
Point [ Status Elevation
ME 1133 Enabled L11.79800 ft
J133
W 2500 Enabled 114.22948 fi
Rk 2008 Enabled 114.65348 fi
Wi 250 Enabled 11481668 fi
ME2 2502 Enabled 114.91298 fi
2a02
FE 2007 Enabled 114.59377 fi
ME 2503 Enabled 112.53595 fi
file:lifC\UsersipstojalAppData/Local Temp/TBC Temporalip12qglys.egg/Rptfae3c6Ta himl 34
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32223, 757 AM Level Report
W= 2504 Enabled 111.58795 fi
WE2s0s Enabled 111.69565 fi
WE 2004 Enabled [11.21279 1L
m Enabled 11136089 ft
Wl 2005 Enabled 11297819 fi
W 2506 Enabled 112.96495 fi
Wk2s07 Enabled 11402535 fi
WE 2508 Enabled 113.99765 fi
R 2006 Enabled 11338083 R
Wl 2500 Enabled 11276187 fi
W 2510 Enabled 118.55066 fi
o511 Enabled 124.78029 fi
ME2s12 Enabled 123.79079 i
B 2513 Enabled 123.91359 A
Wl 2003 Enabled 12341853 fi
I Enabled 125.75108 ft
111_2 Enabled 124 28169 fi
WE2s14 Enabled 126.78139 fi
k2515 Enabled 129.92489 fi
-‘k_m Enabled 12987429 fi
FE2s16 Enabled 12411321 ft
k2517 Enabled 118.59842 fi
MEo2ss Enabled 114.76638 R
Wi2519 Enabled 112.80726 fi
m Enabled 111.79800 fi

Drate: 3/22/2023 7:56:44 AM

Project: (‘r:‘.amsapcak Beach

MARZO23 Processing CHESAPEAK_BEACH

Task 5078 MARZO23 vee

Trimble Business Center

filesiiGMsers/pstojalAppData/Local TempTBCTemporalip12qalys.ege/ Rptfae3c6Ta himl
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SURVEY’S CERTIFICATION:

I, TRISTAN STEWART, Professional Land Surveyor licensed in the State of Maryland hereby certify that
the data acquisition, analysis, computations, and other information contained in this document are true,
accurate, compliant with the scope of work and were performed under my direct supervision. The
accuracy of the features surveyed have met or exceeded (are better than) the accuracy requirements
stated within the statement of work for the Naval Research Laboratory — Chesapeake Bay Detachment,
Chesapeake, Maryland, CLEAN 0007, Contract Task Order (CTO) 5078.

Tratzn Stzwant 05/04/2023
Bowman Date

By: Tristan Stewart
Professional Land Surveyor
MD Reg. No. 21306
Renewal Date: 06/26/2024

31|31 Job #003098-01-043



2 \
S OLD BAYSIDE RD
MONITORING WELL K
CBD AOA MW19 %
_Q
g D
MONITORING WELLS o
Monitoring Well Elevations and Positions 5: ) \ -
Basewide Site Inspection for Per- and Polyfluoroalkyl Substances (PFAS) 5 o o N TE ©
Chesapeake Beach, Maryland N P e \ e
CLEAN 0007 Contract Task Order 5078 W»j% \ o t
8
/?Oo/rg Q/CD‘?
) ) Top of Inner | Top of Outer | Ground Surface N >
Northing Easting PVC Casing | Steel Casin Elevation - ©
. (SPC83(2011) | (SPC83(2011) sing wIng
Name [Monitoring Well Elevation | Elevation NAVD88 : Sy
MARYLAND, US| MARYLAND, US B ¢ © =<
S Feet) | S Feet) (US Survey | (US Survey (US Survey ¥ - ] -~ — asise CHRISTIANA S
uney ree urvey ree Feet) Feet) Feet) \ : \ MONITORING WELL &, DRILL POINT | of PARRAN RD :; \
2002 CBD AOA MWO09 361232.09 1446109.54 129.87 129.92 126.78 N - L bRl LN ° \
2003 CBD AOA MW19 361682.21 1446186.58 123.42 123.91 123.80
2004 CBDAO1 MWO1 361554.71 1446394.08 111.21 111.70 111.59 \
2006 CBDAO1 MWO3 361386.45 1446410.28 113.38 114.00 114.03 _ ' VICINITY MAP
2007 | CBDAO1MWO2 | 361445.99 1446304.67 114.59 114.91 114.82 1"=2000’
Notes: CONTROL
N #1 R
Ground surface elevations and top of inner casing elevations of permanent monitoring wells . . . e ~ 8 CB%RIk|61PgIC')\IIO4
were surveyed by Bowman on MAR 16 2023. ) :
3098-01-043 Chesapeak Beach MAR 2023 Soil Samples MONITORING WELL DRILL POINT = - . o
CBD AO1 MW02 CBD AO1 MWO2 ! NOTES
2005 361480.88 1446406.24 112.98 DP/CBD AO1S0-04 = .- - 1S )
2008 6144640 | 144630984 | 11465 DP/CBD AOL MWO2 = = | " STATE PLANE GRID, NORTH AMERICAN DATUM OF 1983 (2011 ADJUSTMENT), CONTROL HAS BEEN
2009 361353.27 1446317.57 115.79 DP/CBD AO1S0-05 CHECKED AND PROCESSED THROUGH THE USE OF TRIMBLE BUSINESS CENTER (TBC), RESULTS
2011 361554.86 1446399.21 111.56 DP/CBD AO1 MWO01 WERE CHECKED USING VIRTUAL REFERENCE SYSTEM (VRS).
CONTROL POINT 1 (NEW)
N: 361,481.177 E:1,446,230.116 ELEVATION: 125.746 (FEET)
5/8" REBAR & CAP (SHOWN ON SURVEY AS A )
= . : / -
f " Mg Tl o - CONTROL POINT 2 (NEW)
DRILL POINT <Ad EETRREREE (1] ./ N: 361,356.481 E:1,446,128.735 ELEVATION: 129.275 (FEET)
CBOAQT SO0-00 AFRY L st =il W 5/8” REBAR & CAP (SHOWN ON SURVEY AS A )
BENCHMARK J 133 (RECOVERED)
N: 361,310.427 E:1,446,448.489 ELEVATION: 117.798 (FEET)
DISK IN CONCRETE (SHOWN ON SURVEY AS A )
el _ : . CONTROL CORS GODN (DR7482)
. o > AR N:493,340.49 E: 1,361,458.95 ELEVATION: 169.09 (FEET)
e -.' 2T e - (NOT SHOWN ON SURVEY)
e P Pt S ’ “1g
e UL e P - - ' CONTROL CORS GODS (DR7485)
: E N:493,099.61 E: 1,361,394.35 ELEVATION: 173.11 (FEET)
/-,.f—"‘ | B (NOT SHOWN ON SURVEY)
y CONTROL CORS LOYF (DK7414)
~ MONITORING WELL L N: 476,639.25 E: 1,448,171.64 ELEVATION: 61.58 (FEET)
CBD AOA MWO9 ' (NOT SHOWN ON SURVEY)
| ‘ CONTROL CORS USN7
N: 456,660.50 E: 1,293,476.97 ELEVATION: 298.26 (FEET
GPS CONTROL NETWORK - __ e o o Sl (FEET)
| | | | | | | | i :
: : : A OON : : : : « c 2. VERTICAL DATUM SHOWN HEREON IS NORTH AMERICAN VERTICAL DATUM OF 1988 AND IS BASED
I | | TN, T— I | | o~ < ON THE CONTROL SURVEY DESCRIBED IN NOTE 1.
: : : GODS - : : : ¥
. A

I | | I \ | I | 3. NO BOUNDARY WORK HAS BEEN PERFORMED. THIS SURVEY HAS BEEN PREPARED WITHOUT THE
480000 = ' = \ = = ' = 40 40 80 BENEFIT OF A TITLE REPORT. THE PROPERTY SHOWN HEREON MAY BE SUBJECT TO EASEMENTS,

004 e N T e E;:;?==_I GRANTS, RIGHTS—OF—WAY AND BUILDING RESTRICTION LINES NOT OTHERWISE SHOWN.
: . ! ' . ' ' : L, GRAPHIC SCALE

| | | | | | | [ 4. FIELD WORK WAS COMPLETED ON MARCH 16, 2023.
I | | I | I | |
w000l 7\ AN
| | | | | | | |
USN7 ™ ! ! i i i ! !
| | | | | | | |
| | | | | | | |
iyt .V N S S TS A TR S SO I
| | | | | | | |
| | | | | | | |
| ! . | ! | ! !
0L . SO N A, N S S
: | | : | : | | |
AB1500 | ’
| | | | | | | | SURVEYOR’'S CERTIFICATE PLAT SHOWING
- | | - | - | | - i i e MONITORING WELLS LOCATIONS
| | | | | I | | | | |
: : : : : : : : : | THIS SURVEY WAS PREPARED BY ME, TRISTAN STEWART OR UNDER MY DIRECT SUPERVISION, FROM CLEAN 000C7)l'\l ﬁ%’é@g%LETRATS;K O?RDER 5078
| | | | | | | | i | | AN ACTUAL GROUND SURVEY COMPLETED ON MARCH 16, 2023. | HEREBY CERTIFY THAT THE NAVY RESEARCH LABORATORY —
oQ000. s s e 1 o8 ACCURACY OF THIS SURVEY MEETS THE ACCURACY REQUIREMENTS OF THE CH2M STATEMENT OF
| | | | | | | | i i | WORK AND THAT THE PLAN SHOWN ON THE MAP PROVIDED WITH THIS REPORT IS ACCURATE, AND CHESAPEAKE BAY DETACHMENT
! | | ! | ! | | | | | THAT | WAS IN RESPONSIBLE CHARGE OVER ITS PREPARATION IN ACCORDANCE WITH THE CHESAPEAKE BEACH. MARYLAND
| | | | i ' | | | i i REQUIREMENTS SET FORTH IN THE STATEMENT OF WORK. ’
. | | . | ' | | L4 : - S SCALE: 17 = 40’ DATE: MARCH 16, 2023
j i I ‘ — REVISION
N I I I I I I I < R B N Tristan Stwart 05/04/23
i e TR e I B I T mal i I_ L BOWMAN CONSULTING GROUP DATE mean
: | | : | : | | | | |
! | | . | ! | | | | | | | | | BY: TRISTAN STEWART
| | | I | I | | | I | = I | | PROFESSIONAL LAND SURVEYOR
i | | | | | | : : : : : i a MD REG. NO. 21306 C o N S ULT I N G
=0 I I ] ] g S ] ]
oo i - ' - ‘SEE INSERT i i i i i i i PREPARED FOR: 185 Aanirl Gochvane brive, Site 21 " an (40) 2047502
.00} L 1 I . 4 L L. - —— | | | | | | | CH2M HILL, INC. Annapolis, Maryland 21401 www.bowmanconsulting.com
= =4 = = = = = 2 J 133 ’ ’ ’ ’ ’ ’ ’ . © Bowman Consulting Group, Ltd. potle, ary : 9
S = S = = = = = —— | | | | | | 5701 CLEVELAND STREET, SUITE 200
2 2| S| 2 =1 = 2| A i e ) )y B VIRGINIA BEACH. VIRGINIA 23462 DWG: G35 - WA A - SRYA\IISE-01-67 (SR - QA 00-S78 CESUEA IETNENT\SRTP BORY\QGi6-1-04-P-SESWEAE OEKSMBNLdw | BY: KRO [ CHKC: TS
2 e ey i, e =8 Y . = 8 g 5 £ g g ’
= il i 2 = 7 I A 9: i ﬂ: g g i . OFFICE: 757-671-6258 NOT FOR RECORDATION BCG PROJECT NO:003098-01-043 [TASK:00001 [COUNTY REF NO: SHEET 1 OF 1
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Appendix F-1. Soil Analytical Results

Basewide Site Inspection for PFAS

Naval Research Laboratory - Chesapeake Bay Detachment
Chesapeake Beach, Maryland

Station ID CBD-A01-SO04 CBD-A01-SO05

Sample ID CBD-A01-SS04-000H | CBD-A01-SB04-0HO2 |CBD-A01-SB04P-0H02| CBD-A01-SB04-1415 [ CBD-A01-SS05-000H | CBD-A01-SB05-0H02 | CBD-A01-SB05-1011
Sample Depth 0-05 05-2 05-2 14 -15 0-05 05-2 10-11
Sample Date 3/7/2023 3/7/2023 3/7/2023 3/7/2023 3/8/2023 3/8/2023 3/8/2023
Chemical Name

PFAS (NG/G)

4,8-dioxa-3H-perfluorononanoic acid (ADONA) 04 U 04 U 04 U 04 U 04 U 04 U 04 U
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS) 04 U 04 U 04 U 04 U 04 U 04 U 04 U
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS 04 U 04 U 04 U 04 U 04 U 04 U 04 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 01 U 01 U 01 U 0.099 U 01 U 0.099 U 01 U
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 01 U 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Hexafluoropropylene oxide dimer acid (HFPO-DA) 04 U 04 U 04 U 04 U 04 U 04 U 04 U
Perfluorobutanesulfonic acid (PFBS) 01 U 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Perfluorodecanoic Acid (PFDA) 1 019 J 025 J 0.099 U 014 J 0.099 U 01 U
Perfluorododecanoic Acid (PFDoA) 0.41 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Perfluoroheptanoic acid (PFHpA) 0.31 0.2 0.18 J 0.099 U 015 J 0.099 U 01 U
Perfluorohexanesulfonic acid (PFHxS) 0.63 0.26 0.23 0.099 U 0.24 0.078 J 01 U
Perfluorohexanoic Acid (PFHXA) 0.46 033 J 0.23 012 U 0.22 0.077 1 012 U
Perfluorononanoic acid (PFNA) 0.92 043 J 042 J 0.099 U 0.21 0.26 0.45
Perfluorooctane sulfonic acid (PFOS) 29 11 13 0.098 2.6 2.8 6.7
Perfluorooctanoic acid (PFOA) 0.87 0.33 0.31 0.099 U 0.2 0.056 J 01 U
Perfluorotetradecanoic Acid (PFTeDA) 015 J 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Perfluorotridecanoic Acid (PFTrDA) 0.49 01 U 01 U 0.099 U 0.31 0.099 U 01 U
Perfluoroundecanoic Acid (PFUNA) 14 01 U 01 U 0.099 U 0.46 0.099 U 01 U
1H,1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2FTS) 08 U 08 U 08 U 08 U 08 U 0.79 U 08 U
1H,1H, 2H, 2H-Perfluorooctane sulfonic acid (6:2FTS) 0.8 UJ 0.8 UJ 0.8 UJ 0.8 UJ 08 U 0.79 U 08 U
4:2 Fluorotelomersulfonic acid (4:2FTS) 04 U 04 U 04 U 04 U 04 U 04 UJ 04 U
Perfluorobutanoic acid (PFBA) 073 J 015 J 0.16 J 04 U 024 04 U 04 U
Perfluoroheptanesulfonic acid (PFHpS) 01 U 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Perfluoropentanesulfonic acid (PFPeS) 01 U 01 U 01 U 0.099 U 01 U 0.099 U 01 U
Perfluoropentanoic acid (PFPeA) 1.2 0.38 J 0.37 J 02 U 0.28 J 012 J 02 U
Perfluoro-3-methoxypropanoic acid (PFMPA) 02 U 02 U 02 U 02 U 02 U 02 U 02 U
Perfluoro-4-methoxybutanoic acid (PFMBA) 02 U 02 U 02 U 02 U 02 U 02 U 02 U
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 02 U 02 U 02 U 02 U 02 U 02 U 02 U
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA) 02 U 02 U 02 U 02 U 02 U 02 U 02 U

Notes:

J = Estimated

NG/G = Nanograms per gram

P = Indicates field duplicate sample

U = Nondetect or not detected at significantly greater than that in an ¢
UJ = Nondetect, estimated reporting limit

Detected analyte
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Appendix F-2. Groundwater Analytical Results

Basewide Site Inspection for PFAS

Naval Research Laboratory - Chesapeake Bay Detachment
Chesapeake Beach, Maryland

Station ID CBD-A01-MWO01 CBD-A01-MW02 CBD-A01-MWO03 CBD-AOA-MWO09 CBD-AOA-MW19
Sample ID CBD-A01-GW01-0323 | CBD-A01-GW02-0323 | CBD-A01-GW03-0323| CBD-A01-GWO03P-0323 | CBD-AOA-GW09-0323| CBD-AOA-GW19-0323
Sample Depth - - - - -- -

Sample Date 3/14/2023 3/13/2023 3/14/2023 3/14/2023 3/16/2023 3/14/2023
Chemical Name

PFAS (NG/L)

4,8-dioxa-3H-perfluorononanoic acid (ADONA) 3.7 U 3.7 U 39 U 38 U 39 U 3.8 UJ
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS) 37 U 37 U 39 U 38 U 39 U 38 U
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30Ud 73 U 75 U 78 U 76 U 77 U 75 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 13 U 14 U 14 U 14 U 14 U 14 U
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 23 U 24 U 24 U 24 U 24 U 24 U
Hexafluoropropylene oxide dimer acid (HFPO-DA) 39 U 39 U 41 U 4 U 41 U 4 U
Perfluorobutanesulfonic acid (PFBS) 38 J 2.7 37 33 21 25
Perfluorodecanoic Acid (PFDA) 2.8 098 U 1 U 1 U 1 U 099 U
Perfluorododecanoic Acid (PFDoA) 0.96 U 0.98 U 1 U 1 U 1 U 0.99 U
Perfluoroheptanoic acid (PFHpA) 78 4.3 15 16 5.2 59
Perfluorohexanesulfonic acid (PFHxS) 770 50 290 280 100 71
Perfluorohexanoic Acid (PFHxA) 190 9.6 80 73 17 11
Perfluorononanoic acid (PFNA) 290 13 ) 19 19 51 23
Perfluorooctane sulfonic acid (PFOS) 3600 8.2 940 970 15 18
Perfluorooctanoic acid (PFOA) 460 18 49 52 21 20
Perfluorotetradecanoic Acid (PFTeDA) 096 U 098 U 1 U 1 U 1 U 099 U
Perfluorotridecanoic Acid (PFTrDA) 0.96 UJ 0.98 U 1 U 1 U 1 U 0.99 U
Perfluoroundecanoic Acid (PFUNA) 3.6 098 U 1 U 1 U 1 U 099 U
1H,1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2FTS) 110 76 U 6.2 34 ] 78 U 76 U
1H,1H, 2H, 2H-Perfluorooctane sulfonic acid (6:2FTS) 490 41 ) 60 75 7.7 U] 75 U]
4:2 Fluorotelomersulfonic acid (4:2FTS) 37 U 3.7 Ul 3.9 Ul 3.8 U] 39 U 38 U
Perfluorobutanoic acid (PFBA) 40 31 ] 21 21 28 39
Perfluoroheptanesulfonic acid (PFHpS) 160 0.98 U 11 13 15 J 097
Perfluoropentanesulfonic acid (PFPeS) 84 2.6 25 26 22 16 J
Perfluoropentanoic acid (PFPeA) 140 J 4.2 33 38 4 ] 55 J
Perfluoro-3-methoxypropanoic acid (PFMPA) 19 U 2 U 2 U 2 U 2 U 2 U
Perfluoro-4-methoxybutanoic acid (PFMBA) 19 U 2 U 2 U 2 U 2 U 2 U
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 17 U 18 U 18 U 18 U 18 U 18 U
Nonafluoro-3,6-dioxaheptanoic acid (NFDHA) 19 U 2 U 2 U 2 U 2 U 2 U

Notes:

J = Estimated

NG/L = Nanograms per liter

P = Indicates field duplicate sample

U = Nondetect or not detected at significantly greater than that in an associated blank

UJ = Nondetect, estimated reporting limit

Detected analyte

Page 1 of 1




Appendix F-3.1 Investigation Derived Waste Soil Analytical Results
Basewide Site Inspection for PFAS

Naval Research Laboratory - Chesapeake Bay Detachment
Chesapeake Beach, Maryland

Area A01-IDW
Sample ID A01-1S01-031423
Sample Date 3/14/23
Chemical Name
TCLP Volatile Organic Compounds (MG/L)
1,1-Dichloroethene 0.012 U
1,2-Dichloroethane 0.012 U
2-Butanone 0.02 U
Benzene 0.012 U
[Icarbon tetrachloride 0.012 U
[lchlorobenzene 0.012 U
Chloroform 0.012 U
Tetrachloroethene 0.012 U
Trichloroethene 0.012 U
Vinyl chloride 001U
TCLP Semivolatile Organic Compounds (MG/L)
1,4-Dichlorobenzene 0.005 U
2,4,5-Trichlorophenol 0.005 U
2,4,6-Trichlorophenol 0.005 U
2,4-Dinitrotoluene 0.01 UQ
2-Methylphenol 0.005 U
4-Methylphenol 0.005 U
Hexachlorobenzene 0.0011 U
|Hexachlorobutadiene 0.005 U
[Hexachloroethane 0.005 U
[Nitrobenzene 0.005 UM
[Pentachlorophenol 0.02 U
[Pyridine 0.02 U
IPer- and Polyfluorinated Alkyl Substances (NG/G)
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 04U
1H,1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2FTS) 7
1H,1H, 2H, 2H-Perfluorooctane sulfonic acid (6:2FTS) 14
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 04U
4:2 Fluorotelomersulfonic acid (4:2FTS) 04U
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30NS) 04U
|N -Ethyl Perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 01U
|N -Methyl Perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 01U
|Nonaﬂuor0 3,6-dioxaheptanoic acid (NFDHA) 02U
|Perf|uoro (2-ethoxyethane)sulfonic acid (PFEESA) 02U
|Perf|uoro 2-methyl-3-oxahexanoic acid (HFPO-DA) 04U
|Perf|uoro 3-methoxypropanoic acid (PFMPA) 02U
|Perf|uoro 4-methoxybutanoic acid (PFMBA) 02U
|Perf|u0robutanesulfonlc acid (PFBS) 0.0751
|Perf|u0robutan0|c acid (PFBA) 0.11 M
|Perf|u0rodecan0|c Acid (PFDA) 0.41
|Perf|u0rododecan0|c Acid (PFDoA) 01U
|Perf|uoroheptanesulfonlc acid (PFHpS) 0.28
|Perf|u0roheptan0|c acid (PFHpA) 0.67
|Perf|u0rohexanesulfon|c acid (PFHxS) 45
|Perf|u0rohexan0|c Acid (PFHxA) 11
|Perf|u0rononan0|c acid (PFNA) 0.45
|Perf|u0rooctane Sulfonate (PFOS) 33
|Perf|uorooctan0|c acid (PFOA) 21
[|Perfluoropentanesulfonic acid (PFPes) 0.21
[|Perfluoropentanoic acid (PFPeA) 0.49
[|Perfluorotetradecanoic Acid (PFTeDA) 01U
[|Perfluorotridecanoic Acid (PFTrDA) 01U
Perfluoroundecanoic Acid (PFUNA) 0.3
TCLP Pesticides (MG/L)
Chlordane 0.0064 UM
[[Endrin 0.0004 U
[laamma-BHC (Lindane) 0.0002 U
[[Heptachlor 0.0002 U
[[Heptachlor epoxide 0.0002 U
Methoxychlor 0.002 U
Toxaphene 0.012 UM
TCLP Herbicides (MG/L)
2,4,5-TP (Silvex) 0.002 U
2,4-D 0.032 U
TCLP Metals (MG/L)
Arsenic 0.017 U
Barium 0.079 B
[lcadmium 0.0077
[lchromium 0.008 U
[lLead 0.0036 JB
Mercury 0.00016 U
Selenium 0.006 U
Silver 0.003 U
Corrosivity (pH)
Corrosivity (pH Units) 7.4
HReacthlty (MG/KG)
||Reactive cyanide 49U
[|Reactive sulfide 140 U
lllgnltabnny (DEG_F)
|ignitability 200 NI

\\orion\Proj\CLEANI\BASES\NavalResearchLab_ChesBayDetach\CTO 5078 CLEAN 0007 (Site 10
RI\04_Deliverables\06_Basewide PFAS S| Report\02_Pre-Draft report\Appendices\App F_Raw
Analytical Data\[F-3_NRL-CBD-AOI1B50_Raw IDW.xIsx], Ortega, Michelle, 04/17/2023

Notes:
B - Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank
DEG_F - Degrees Fahrenheit
J - Estimated
M - Manual integrated compound
MG/KG - Milligrams per kilogram
MG/L - Milligrams per liter
NG/G - Nanograms per gram
NI - Did not ignite
PH - pH units
Q - One or more quality control criteria failed
U - Nondetect
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Appendix F-3.2 Investigation Derived Waste Aqueous Analytical Results
Basewide Site Inspection for PFAS

Naval Research Laboratory - Chesapeake Bay Detachment

Chesapeake Beach, Maryland

Area AO01-IDW
Sample ID A01-IW01-031423
Sample Date 3/14/23
Chemical Name
TCLP Volatile Organic Compounds (MG/L)
1,1-Dichloroethene 0.012 U
1,2-Dichloroethane 0.012 U
2-Butanone 0.02 U
Benzene 0.012 U
[lcarbon tetrachloride 0.012 U
[lchlorobenzene 0.012 U
Chloroform 0.012 U
Tetrachloroethene 0.012 U
Trichloroethene 0.012 U
Vinyl chloride 0.01 U
TCLP Semivolatile Organic Compounds (MG/L)
1,4-Dichlorobenzene 0.005 U
2,4,5-Trichlorophenol 0.005 U
2,4,6-Trichlorophenol 0.005 U
2,4-Dinitrotoluene 0.01 UQ
2-Methylphenol 0.005 U
4-Methylphenol 0.005 U
Hexachlorobenzene 0.0011 U
[[Hexachlorobutadiene 0.005 U
[[Hexachloroethane 0.005 U
[INitrobenzene 0.005 UM
[lPentachiorophenol 0.02 U
[lPyridine 0.02 U
"Per- and Polyfluorinated Alkyl Substances (NG/L)
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 75U
1H,1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2FTS) 140
1H,1H, 2H, 2H-Perfluorooctane sulfonic acid (6:2FTS) 320
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 3.8
4:2 Fluorotelomersulfonic acid (4:2FTS) 38U
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS) 3.8
||N Ethyl Perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 1.4
[IN-Methy! Perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 2.4
[INonafluoro-3,6-dioxaheptanoic acid (NFDHA) 2
[|Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 1.8
[lPerfluoro-2-methyl-3-oxahexanoic acid (HFPO-DA) 4
[|Perfluoro-3-methoxypropanoic acid (PFMPA) 2
[lPerfluoro-4-methoxybutanoic acid (PFMBA) 2
[|Perfluorobutanesulfonic acid (PFBS) 24
[lPerfluorobutanoic acid (PFBA) 22
[|Perfluorodecanoic Acid (PFDA) 5.7
[lPerfluorododecanoic Acid (PFDoA) 0.99
[|Perfluoroheptanesulfonic acid (PFHpS) 47
[lPerfluoroheptanoic acid (PFHpA) 51
[|Perfluorohexanesulfonic acid (PFHxS) 540
[lPerfluorohexanoic Acid (PFHxA) 140
||Perfluorononanoic acid (PFNA) 70
[|Perfluorooctane Sulfonate (PFOS) 1,800
[|Perfluorooctanoic acid (PFOA) 230
[lPerfluoropentanesulfonic acid (PFPes) 46
[|Perfluoropentanoic acid (PFPeA) 69
[lPerfluorotetradecanoic Acid (PFTeDA) 0.99
[lPerfluorotridecanoic Acid (PFTrDA) 0.99
Perfluoroundecanoic Acid (PFUnA) 3.2
TCLP Pesticides (MG/L)
Chlordane 0.0064 UM
[IEndrin 0.0004 U
gamma-BHC (Lindane) 0.0002 U
}Heptachlor 0.0002 U
|[Heptachlor epoxide 0.0002 U
Methoxychlor 0.002 UQ
Toxaphene 0.012 UM
TCLP Herbicides (MG/L)
2,4,5-TP (Silvex) 0.002 U
2,4-D 0.032 U
TCLP Metals (MG/L)
Arsenic 0.017 U
Barium 0.0075 J
[lcadmium 0.004 U
[lchromium 0.008 U
[lLead 0.002 U
Mercury 0.00016 U
Selenium 0.006 U
Silver 0.003 U
Corrosivity (pH)
[Icorrosivity (pH Units) 7.8 HF
HReacthlty (MG/KG)
||Reactive cyanide 49 U
[IReactive sulfide 140 U
IIlgnltablllty DEG_F)
Ignitability 200 NI

\\orion\Proj\CLEANINBASES\NavalResearchLab_ChesBayDetach\CTO 5078 CLEAN 0007 (Site 10 RI)\04_Deliverables\06_Basewide

Notes:
DEG_F - Degrees Fahrenheit

HF - Field parameter with a holding time of 15 minutes. Test performed by

laboratory at client's request

J - Estimated

M - Manual integrated compound

MG/KG - Milligrams per kilogram

MG/L - Milligrams per liter

NG/L - Nanograms per liter

NI - Did not ignite

PH - pH units

Q - One or more quality control criteria failed
U - Nondetect

-AS SI Report\02_Pre-Draft report\A|
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Appendix G
Data Validation Reports



ENVIRONMENTAL
Data Services, Inc.

DATA VALIDATION SUMMARY REPORT
NAVAL RESEARCH LABORATORY, MARYLAND

Client: CH2M HILL, Inc., Virginia Beach, Virginia

SDG: 410-117772-1

Laboratory: Eurofins Lancaster Laboratoties, Lancaster, Pennsylvania

Site: Naval Research Laboratory - Chesapeake Bay Detachment, CTO-5078, Maryland

Date: Apnl 7, 2023

PFAS
EDS ID Client Sample ID Laboratory Sample ID Matrix

1 CBD-A01-SS03-000H 410-117772-1 Soil
2 CBD-A01-SB03-0H02 410-117772-2 Soil
3 CBD-A01-SB03-0809 410-117772-3 Soil
4 CBD-A01-EB01-030623-SO 410-117772-4 Water

A Stage 2B/4 data validation was performed on the analytical data for three soil samples and one
aqueous equipment blank sample collected on Match 6, 2023 by CH2M HILL at the Naval Research
Laboratory - Chesapeake Bay Detachment (NRL-CBD) site in Maryland. The samples were
analyzed under the USEPA Method for the Analysis of Pet- and Polyfluoroalkyl Substances (PFAS)
in Aqueous, Solid, Biosolids, and Tissue Samples by LC-MS/MS.

Specific method references are as follows:

Analysis Method References
PEAS USEPA Method 1633

The data have been validated according to the protocols and quality control (QC) requirements of
the analytical method, the Final Sampling and Analysis Plan Basewide Site Inspection Pet- and
Polyfluoroalkyl Substances, Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake
Beach, Maryland, March 2023, DoD Final General Data Validation Guidelines, November 2019,
including the following Module:

» The Department of Defense (DoD) Data Validation Guidelines Module 6, Data
Validation Procedure for Pet- and Polyfluotoalkyl Substances Analysis by QSM
Table B-24, November 2022;

+ The Department of Defense (DoD) Data Validation Guidelines Module 1, 2, and
4 Revised Blank Qualification Table, May 2021;

+ and the reviewet's professional judgment.

The following data quality indicators wete reviewed for this report:
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PFAS

+ Date Completeness, Case Narrative & Custody Documentation
+ Holding times

+ Liquid Chromatography/Mass Spectrometry (LC/MS) Tuning
+ Initial and continuing calibration summaties

» Method blank and field QC blank contamination

» Surrogate Spike recoveries

» Laboratory Control Sample (LCS)

«  Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveties

+ Internal standard area and retention time summary forms

» Target Compound Identification

o Compound Quantitation

+  Field Duplicate sample precision

A Stage 2B/4 data validation was petformed with this review including a recalculation of 10% of the
detected results in the samples.

Data Usability Assessment

There were no serious deficiencies of data.

The data are acceptable for the intended purposes as qualified for the deficiencies detailed in this
repott.

Please note that any results qualified (U) due to blank contamination may be then qualified (J) due to

another action. Therefore, the results may be qualified (UJ) due to the culmination of the blank
contaminations and actions from other exceedances of QC critetia.

Polyfluoroalkyl Substances (PFAS)

Data Completeness, Case Narrative & Custody Documentation

+ The case narrative and chain-of-custody documentation wete included in the data package as
required. All criteria were met.

Holding Times

« All holding time criteria were met.

Environmental Data Services, Inc. 20of5 NRIL-CBD
April 7, 2023 SDG #:410-117772-1



LC/MS Tuning

o All criteria were met.

Initial Calibration

» All relative standard deviation (%RSD) and/or cottelation coefficients critetia were met.

Continuing Calibration

» Al percent difference (%D) and RRF criteria wete met.

Method Blank

« The method blanks were free of contamination.

Field QC Blank

« Field QC results are summarized below.

Blank ID Compound gg?i Qualifier Affected Samples
CBD-A01-EB01-030623-SO None - ND - -
CBD-A01-FB01-030723 None - ND -
Surrogate Spike Recoveries
» All samples exhibited acceptable sutrogate petcent recoveries (%oR).
Laboratory Control Sample (LCS)
» The LCS samples exhibited acceptable percent recoveties (%oR).
Matrix Spike /Mattix Spike Duplicate (MS/MSD) Recoveries
« MS/MSD samples wete not analyzed.
Internal Standard (IS) Area Performance
+ Allinternal standards met response and retention time (RT) ctitetia.
Environmental Data Services, Inc. 30f5 NRI-CBD

April 7, 2023

SDG #:410-117772-1




Target Compound Identification

» All mass spectra and quantitation ctiteria wete met.

Compound Quantitation

» Several compounds were flagged (I) indicating estimated maximum possible concentrations
(EMPC). These compounds wetre qualified as estimated (J).

Field Duplicate Sample Precision

+ Field duplicate samples were not collected.

Please contact the undersigned at (561) 475-2000 if you have any questions ot need further
information.

Signed: l/\ e ()\M(/\ Dated: "dl el 3

Nancy Weaver
Senior Chemist

Environmental Data Services, Inc. 40f 5 NRL-CBD
April 7, 2023 SDG #:410-117772-1



Qualifier | Definition

8] The analyte was not detected and was repotted as less than the LOD or as defined
by the customer. The LOD has been adjusted for any dilution or concentration of
the sample.

) The reported result was an estimated value with an unknown bias.

J* The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

N The analysis indicates the presence of an analyte for which there was

presumptive evidence to make a "tentative identification."

NJ The analyte has been “tentatively identified” or “presumptively” as present and the
associated numerical value was the estimated concentration in the sample.

Uj The analyte was not detected and was reported as less than the LOD or as defined
by the customer. However, the associated numerical value is approximate.

X The sample results (including non-detects) were affected by setious 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.

Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but exclusion of the data is
recommended.

Environmental Data Services, Inc. 50f5 NRL-CBD
April 7, 2023 SDG #:410-117772-1



FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-SS03-000H

Matrix: Solid

Lab Sample ID: 410-117772-1

Lab File ID: 23MAR27-41.d

0T

oT

Analysis Method: 1633 Date Collected: 03/06/2023 11:45
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.63(qg) Date Analyzed: 03/28/2023 00:22
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
$ Moisture: 10.7 % Solids: 89.3 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357309 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
375-22-4 Perfluorobutanoic acid 0.55 | J 0.80 0.40 0.10
(PFBA)
2706-90-3 Perfluoropentanoic acid 0.91 z’y'j— 0.40 0.20 0.10
(PFPed)
307-24-4 Perfluorohexanoic acid 0.46 0.20 0.12 0.059
(PFHXA)
375-85-9 Perfluoroheptanoic acid 0.13 | J 0.20 0.10 0.050
(PFHpA)
335-67-1 Perfluorooctanoic acid 0.29 fﬂ 0.20 0.10 0.051
(PFOA)
375-95-1 Perfluorononanoic acid 0.13 | Fx W T 0.20 0.10 0.050
(PFNA)
335-76-2 Perfluorodecanoic acid 0.24 )f 0.20 0.10 0.050
(PFDA)
2058-94-8 Perfluoroundecanoic acid 13 0.20 0.10 0.050
(PFUnA)
307-55-1 Perfluorododecanoic acid 0.24 | M :7 0.20 0.10 0.050
(PFDOA)
72629-94-8 Perfluorotridecanoic acid 3.3 0.20 0.10 0.050
(PFTrDA)
376-06-7 Perfluorotetradecanoic acid 0.10 | U 0.20 0.10 0.050
(PFTeDA)
375-73-5 Perfluorobutanesulfonic 0.052 | J M 0.20 0.10 0.050
acid (PFBS)
2706-91-4 Perfluoropentanesulfonic 0.069 | g 0.20 0.10 0.050
acid (PFPeS)
355-46-14 Perfluorohexanesulfonic 2.9 0.20 0.10 0.050
acid (PFHxS)
375-92-8 Perfluoroheptanesulfonic 0.11 | J 0.20 0.10 0.050
acid (PFHpS)
1763-23-1 Perfluorooctanesulfonic 9.7 0.20 0.10 0.051
acid (PFOS)
757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 0.40 | U 0.80 0.40 0.20
sulfonic acid (4:2 FTS)
27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 0.80 | U 1.0 0.80 0.35
sulfonic acid (6:2 FTS)
39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 0.80 | U 1.0 0.80 0.35
sulfonic acid (8:2 FTS)
13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.80 0.40 0.10
Dimer Acid (HFPO-DA)
FORM I 1633
Page 405 of 1430

vyl 323



FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-SS03-000H Lab Sample ID: 410-117772-1
Matrix: Solid Lab File ID: 23MAR27-41.d
Analysis Method: 1633 Date Collected: 03/06/2023 11:45
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.63(qg) Date Analyzed: 03/28/2023 00:22
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 10.7 % Solids: 89.3 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

919005-14-4 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.80 0.40 0.20
oic acid (ADONA)

863090-89-5 Perfluorc-4-methoxybutanoic 0.20 | U 0.40 0.20 0.10
acid (PFMBA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U 0.40 0.20 0.10
ic acid (NFDHA)

756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 | U 0.80 0.40 0.20
anonane-1l-sulfonic acid
(9C1-PF30

763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 | U 0.80 0.40 0.20
undecane-1l-sulfonic acid
(11C1-PF

113507-82-7 Perfluoro (2-ethoxyethane) 0.20 | U 0.40 0.20 0.10
sulfonic acid (PFEESA)

377-73-1 Perfluoro-3-methoxypropanoi 0.20 | U 0.490 0.20 0.10
c acid (PFMPA)

2991-50-6 N-Ethyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)

2355-31-9 N-Methyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSARA)

FORM I 1633

Page 406 of 1430
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FORM I l_

PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: EFurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-SB0O3-0H02 Lab Sample ID: 410-117772-2
Matrix: Solid Lab File ID: 23MAR27-42.d
Analysis Method: 1633 Date Collected: 03/06/2023 11:47
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.89(q) Date Analyzed: 03/28/2023 00:35
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
$ Moisture: 14.8 % Solids: 85.2 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

375-22-4 Perfluorobutancic acid 0.40 | U 0.80 0.40 0.10
{PFBA)

2706-90-3 Perfluoropentanoic acid 0.20 | U 0.40 0.20 0.10
(PFPed)

307-24-4 Perfluorohexanoic acid 0.12 | U 0.20 0.12 0.059
(PFHxXA)

375-85-9 Perfluoroheptanoic acid 0.059 | J M' 0.20 0.10 0.050
(PFHpA)

335-67-1 Perfluorooctanoic acid 0.19 [F w [y  0.20 0.10 0.051 | g7~
(PFOA)

375-95-1 Perfluorononanoic acid 0.15 | J y 0.20 0.10 0.050
(PFNA) .

335-76-2 Perfluorodecanoic acid 0.19 oA 0.20 0.10 0.050
(PFDA)

2058-94-8 Perfluoroundecanoic acid 0.57 0.20 0.10 0.050
(PFUnA)

307-55-1 Perfluorododecanoic acid 0.10 | U 0.20 0.10 0.050
(PFDOA)

72629-94-8 Perfluorotridecanoic acid 0.10 | U 0.20 0.10 0.050
(PFTrDA)

376-06-7 Perfluorotetradecanoic acid 0.10 | U 0.20 0.10 0.050
(PFTeDA)

375-73-5 Perfluorobutanesulfonic 0.10 | U 0.20 0.10 0.050
acid (PFBS)

2706-91-4 Perfluoropentanesulfonic 0.10 | U 0.20 0.10 0.050
acid (PFPeS)

355-46-4 Perfluorohexanesulfonic 1.7 0.20 0.10 0.050
acid (PFHxS)

375-92-8 Perfluoroheptanesulfonic 0.072 | g 0.20 0.10 0.050
acid (PFHpS)

1763-23-1 Perfluorooctanesulfonic 5.8 0.20 0.10 0.051
acid (PFOS)

757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 0.40 | U 0.80 0.40 0.20
sulfonic acid (4:2 FTS)

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 0.80 | U 1.0 0.80 0.35
sulfonic acid (6:2 FTS)

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 0.80 | U0 1.0 0.80 0.35
sulfonic acid (8:2 FTS)

13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.80 0.40 0.10
Dimer Acid (HFPO-DA)

FORM I 1633

Page 429 of 1430
MYyl 3



FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-SB03-0HO02 Lab Sample ID: 410-117772-2
Matrix: Solid Lab File ID: 23MAR27-42.d
Analysis Method: 1633 Date Collected: 03/06/2023 11:47
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.89(qg) Date Analyzed: 03/28/2023 00:35
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 {mm)
% Moisture: 14.8 % Solids: 85.2 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

919005-14-4 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.80 0.40 0.20
oic acid (ADONA)

863090-89-5 Perfluoro-4-methoxybutanoic 0.20 | U 0.40 0.20 0.10
acid (PFMBA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U 0.40 0.20 0.10
ic acid (NFDHA)

756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 | U 0.80 0.40 0.20
anonane-1l-sulfonic acid
(9C1-PF30

763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 | U 0.80 0.40 0.20
undecane-1l-sulfonic acid
(11C1-PF

113507-82-7 Perfluoro (2-ethoxyethane) 0.20 | U 0.40 0.20 0.10
sulfonic acid (PFEESA)

377-73-1 Perfluoro-3-methoxypropanoi 0.20 | U0 0.40 0.20 0.10
c acid (PFMPA)

2991-50-6 N-Ethyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)

2355-31-9 N-Methyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSARA)}

FORM I 1633
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-SB03-0809 Lab Sample ID: 410-117772-3

Matrix: Solid Lab File ID: 23MAR27-43.d

Analysis Method: 1633 Date Collected: 03/06/2023 13:23
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 6.08(qg) Date Analyzed: 03/28/2023 00:48
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 17.3 % Solids: 82.7 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
375-22-4 Perfluorobutanoic acid 0.40 [ U 0.80 0.40 0.099
({BFBA)
2706-90-3 Perfluoropentanoic acid 0.20 (U 0.40 0.20 0.099
(PFPeA)
307-24-4 Perfluorohexanoic acid 0.12 | U 0.20 0.12 0.059
(PFHXA)
375-85-9 Perfluoroheptanoic acid 0.099 | U 0.20 0.099 0.050
(PFHpA)
335-67-1 Perfluorooctanoic acid 0.082 | g 0.20 0.099 0.051
(PFOA)
375-95-1 Perfluorononanoic acid 0.45 | M 0.20 0.099 0.050
(PFNA)
335-76-2 Perfluorodecanoic acid 0.099 | U 0.20 0.099 0.050
(PFDA)
2058-94-8 Perfluoroundecanoic acid 0.099 | U 0.20 0.099 0.050
(PFUNnA)
307-55-1 Perfluorododecanoic acid 0.099 | U 0.20 0.099 0.050
(PFDOA)
72629-94-8 Perfluorotridecanoic acid 0.099 | U 0.20 0.099 0.050
(PFTrDA)
376-06-7 Perfluorotetradecanoic acid 0.099 | U 0.20 0.099 0.050
(PFTeDA)
375-73-5 Perfluorobutanesulfonic 0.099 | U 0.20 0.099 0.050
acid (PFBS)
2706-91-14 Perfluoropentanesulfonic 0.099 | U 0.20 0.099 0.050
acid (PFPeS)
355-46-4 Perfluorohexanesulfonic 1.1 0.20 0.099 0.050
acid (PFHxS)
375-92-8 Perfluoroheptanesulfonic 0.12 | gd 0.20 0.099 0.050
acid (PFHpS)
757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 0.40 | U 0.80 0.40 0.20
sulfonic acid (4:2 FTS)
27619-97-2 1H,1H, 2H, 2H-Perfluorooctane 0.80 | U 0.99 0.80 0.35
sulfonic acid (6:2 FTS)
39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 0.80 | U 0.99 0.80 0.35
sulfonic acid (8:2 FTS)
13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.80 0.40 0.099
Dimer Acid (HFPO-DA)
919005-14-4 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.80 0.40 0.20
oic acid (ADONA)
FORM I 1633
Page 450 of 1430
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FORM I 15
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-SB03-0809 Lab Sample ID: 410-117772-3

Matrix: Solid Lab File ID: 23MAR27-43.d
Analysis Method: 1633 Date Collected: 03/06/2023 13:23
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 6.08(g) Date Analyzed: 03/28/2023 00:48
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 {mm)
% Moisture: 17.3 % Solids: 82.7 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
863090-89-5 Perfluoro-4-methoxybutanoic 0.20 (U 0.40 0.20 0.099
acid (PFMBA)
151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U 0.40 0.20 0.10
ic acid (NFDHA)
756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 | U 0.80 0.40 0.20
anonane-l-sulfonic acid
(9C1-PF30
763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 [ U 0.80 0.40 0.20
undecane-1l-sulfonic acid
(11C1-PF
113507-82-7 Perfluoro (2-ethoxyethane) 0.20 | U 0.40 0.20 0.099
sulfonic acid (PFEESA)
377-73-1 Perfluoro-3-methoxypropanoi 0.20 | U 0.40 0.20 0.099
c acid (PFMPA)
2991-50-6 N-Ethyl 0.099 | U 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)
2355-31-9 N-Methyl 0.099 | U 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSAA)

FORM I 1633

Page 451 of 1430
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-SB03-0809 DL

Lab Sample ID: 410-117772-3 DL

Matrix: Solid

Lab File ID: 23MAR27-44.d

Analysis Method: 1633

Extraction Method:

Date Collected:

1633 Shake Date Extracted:

Sample wt/vol: 6.08(g)

Date Analyzed: 03/28/2023

Con. Extract Vol.: 5(mL)

03/06/2023

13:23

03/23/2023

10:44

01:01

Dilution Factor:

Injection Volume: 2 (ul)

$ Moisture:

10

GC Column: Gemini C18 50mm ID: 3 (mm)

17.3 % Solids: 82.7

Cleanup Factor:

Analysis Batch No.: 357909

Units: ng/g

GPC Cleanup: (Y/N) N

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
1763-23-~1 Perfluorooctanesulfonic 190 [ B 2.0 0.99 0.51
acid (PFOS)
CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STL01054 13C8 PFOS 81.6 | | 20-150

FORM I 1633
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-117772-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-EB01-030623-SO

Matrix: Water

Lab Sample ID: 410-117772-4

Lab File ID: 23MAR13-39.d

Analysis Method: 1633 Date Collected: 03/06/2023 14:55
Extraction Method: 1633 Date Extracted: 03/09/2023 07:31
Sample wt/vol: 510.6 (mL) Date Analyzed: 03/14/2023 01:20
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: % Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 353030 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
763051-92-9 11-Chloroeicosafluoro-3-oxa 7.4 10 7.8 7.4 2.0
undecane-1-sulfonic acid
(11C1-PF
756426-58-1 9-Chlorohexadecafluoro-3-ox 3.7 |0 7.8 3.7 0.98
anonane-l-sulfonic acid
(9C1-PF30
919005-14-4 4,8-Dioxa-3H-perfluorononan 3.7 |0 7.8 3.7 1.5
oic acid (ADONA)
39108-34-4 1H,1H,2H, 2H-Perfluorodecane 7.5 10 7.8 T 5 Z:5
sulfonic acid (8:2 FTS)
757124-72~4 1H, 1H, 2H, 2H-Perfluorohexane 3.7 0 7.8 3.7 1.7
sulfonic acid (4:2 FTS)
27619-97-2 1H, 1H, 2H, 2H~-Perfluorooctane 7.4 |0 7.8 7.4 2.4
sulfonic acid (6:2 FTS)
375-73-5 Perfluorobutanesulfonic 0.98 | U 2.0 0.98 0.29
acid (PFBS)
375-22-4 Perfluorobutanoic acid 3.9 |0 7.8 3.9 2.0
(PFBA)
335-76-2 Perfluorodecanoic acid 0.98 | U 2.0 0.98 0.49
(PFDA)
151772-58-6 Nonafluoro-3, 6~dioxaheptano 2.0 U 3.9 2.0 0.98
ic acid (NFDHA)
307-55-1 Perfluorododecanoic acid 0.98 | U 2.0 0.98 0.49
(PFDOA)
113507-82-7 Perfluoro (2-ethoxyethane) 1.8 | U 3.9 1.8 0.49
sulfonic acid (PFEESA)
375-92-8 Perfluoroheptanesulfonic 0.98 | U 2.0 0.98 0.39
acid (PFHpS)
375-85-9 Perfluoroheptanoic acid 0.98 | U 2.0 0.98 0.51
(PFHpA)
355-46-4 Perfluorohexanesulfonic 1.1 |0 2.0 1.1 0.56
acid (PFHxS)
307-24-4 Perfluorohexanoic acid 0.98 | U 2.0 0.98 0.49
(PFHxA)
863090-89-5 Perfluoro-4-methoxybutanoic 2.0]|U0 3.9 2.0 0.98
acid (PFMBA)
377-73-1 Perfluoro-3-methoxypropanoi 2.0 |0 3.9 2.0 0.49
c acid (PFMPA)
375-95-1 Perfluorononanoic acid 0.98 | U 2.0 0.98 0.49
(PFNA)

FORM I 1633
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Lab Name: Eurofins Lancaster Laboratories

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Environment Testing, LLC

SDG No.:

Job No.:

410-117772-1

Client Sample ID: CBD-A01-EB01-030623-SO

Matrix: Water

Lab File ID:

Lab Sample ID:

410-117772-4

23MAR13-39.d

Analysis Method: 1633 Date Collected: 03/06/2023 14:55
Extraction Method: 1633 Date Extracted: 03/09/2023 07:31
Sample wt/vol: 510.6 (mL) Date Analyzed: 03/14/2023 01:20
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: $ Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 353030 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
1763-23-1 Perfluorooctanesulfonic 0.98 | U 2. 0.98 0.49
acid (PFOS)
335-67-1 Perfluorooctanoic acid 1.3 |0 2. 1.3 0.63
(PFOA)
2706-91-4 Perfluoropentanesulfonic 0.98 | U 2. 0.98 0.49
acid (PFPeS)
2706-90-3 Perfluoropentanoic acid 2.0]U0 3. 2.0 0.98
(PFPeld)
13252-13-6 Hexafluoropropylene Oxide 3.9|U0 7. 3.9 2.0
Dimer Acid (HFPO-DA)
376-06-7 Perfluorotetradecanoic acid 0.98 | U 2. 0.98 0.49
(PFTeDA)
72629-94-8 Perfluorotridecanoic acid 0.98 [ U 2. 0.98 0.49
(PFTrDA)
2058-94-8 Perfluoroundecanoic acid 0.98 | U 2. 0.98 0.49
(PFUnA)
2991-50-6 N-Ethyl 1.4 | U 2. 1.4 0.69
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)
2355-31-9 N-Methyl 2.4 | U 3. 2.4 1.2
perfluorooctanesulfonamidoa
cetic acid (NMeFOSAA)

FORM I 1633
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ENVIRONMENTAL
Data Services, Inc.

DATA VALIDATION SUMMARY REPORT
NAVAL RESEARCH LABORATORY, MARYLAND

Client: CH2M HILL, Inc., Virginia Beach, Virginia

SDG: 410-118025-1

Laboratory: ~ Eurofins Lancaster Laboratoties, Lancaster, Pennsylvania

Site: Naval Research Laboratory - Chesapeake Bay Detachment, CT'O-5078, Maryland

Date: Aprl 7, 2023

PFAS
EDS ID Client Sample ID Laboratory Sample 1D Matrix

1 CBD-A01-S501-000H 410-118025-1 Soil
2 CBD-A01-S501P-000H 410-118025-2 Soil
3 CBD-A01-SB01-0HO02 410-118025-3 Soil
4 CBD-A01-SB01-1415 410-118025-4 Soil
5 CBD-A01-FB01-030723 410-118025-5 Water
6 CBD-A01-EB01-030723 410-118025-6 Water
7 CBD-A01-8504-000H 410-118025-7 Soil
8 CBD-A01-SB04-0H02 410-118025-8 Soil
9 CBD-A01-SB04P-0H02 410-118025-9 Soil
10 CBD-A01-SB04-1415 410-118025-10 Soil

A Stage 2B/4 data validation was performed on the analytical data for eight soil samples, one
aqueous equipment blank sample, and one aqueous field blank sample collected on March 7, 2023
by CH2M HILL at the Naval Research Laboratory - Chesapeake Bay Detachment (NRL-CBD) site
in Maryland. The samples were analyzed under the USEPA Method for the Analysis of Per- and
Polyfluoroalkyl Substances (PFAS) in Aqueous, Solid, Biosolids, and Tissue Samples by LC-MS/MS.

Specific method references are as follows:

Analysis Method References
PEAS USEPA Method 1633

The data have been validated according to the protocols and quality control (QC) requirements of
the analytical method, the Final Sampling and Analysis Plan Basewide Site Inspection Per- and
Polyfluoroalkyl Substances, Naval Research Laboratory - Chesapeake Bay Detachment, Chesapeake
Beach, Maryland, March 2023, DoD Final General Data Validation Guidelines, November 2019,
including the following Module:

+ The Department of Defense (DoD) Data Validation Guidelines Module 6, Data
Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis by QSM
Table B-24, November 2022;

+  The Department of Delense (DoD) Data Validation Guidelines Module 1, 2, and
4 Revised Blank Qualification Table, May 2021;

5080 PGA Boulevard / Suite 213 « Palm Beach Gardens, Florida 33418 « Telephone: 561-475-2000 - www.env-data.com



+ and the reviewer's professional judgment.

The following data quality indicators wete reviewed for this repott:

PFAS

» Date Completeness, Case Narrative & Custody Documentation
« Holding times

+ Liquid Chromatography/Mass Spectrometry (LC/MS) Tuning
+ Initial and continuing calibration summaties

+ Method blank and field QC blank contamination

+ Surrogate Spike recoveties

+ Laboratory Control Sample (LCS)

«  Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries
 Internal standard area and retention time summary forms

+ Target Compound Identification

« Compound Quantitation

Field Duplicate sample precision

A Stage 2B/4 data validation was performed with this review including a recalculation of 10% of the
detected results in the samples.

Data Usability Assessment

There were no serious deficiencies of data.

The data are acceptable for the intended putposes as qualified for the deficiencies detailed in this
report.

Please note that any results qualified (U) due to blank contamination may be then qualified (J) due to
another action. Therefore, the results may be qualified (U]) due to the culmination of the blank
contaminations and actions from othet exceedances of QC ctitetia.

Polyfluoroalkyl Substances (PFAS)

Data Completeness, Case Natrrative & Custody Documentation

» The case narrative and chain-of-custody documentation wete included in the data package as
required. All criteria were met.

Holding Times

« All holding time criteria were tet.

Environmental Data Services, Inc. 20f6 NRL-CBD
April 7, 2023 SDG #:410-118025-1



LC/MS Tuning

e All criteria were met.

Initial Calibration

+ Allrelative standard deviation (Y%eRSD) and/ot cortelation coefficients criteria were met.

Continuing Calibration

+  All percent difference (%D) and RRF critetia wete met except for the following.

CCAL Date Compound %D/RRF Qualifier Affected Samples
03/17/23 PFHxA 38.8% U] 5,6
03/28/23 ADONA 34.4% U] 4,7,8,9,10

6:2 FTIS 55.8% U]
Method Blank
» The method blanks were free of contamination.
Field QC Blank
+ Field QC results are summarized below.
Conc. .

Blank ID Compound ng/L Qualifier Affected Samples
CBD-A01-FB01-030723 None - ND - - =
CBD-A01-EB01-030723 PFOS 0.98 None All Associated >5X

Surrogate Spike Recoveties
+ All samples exhibited acceptable sutrogate percent tecoveties (%oR).
Laboratory Control Sample (LCS)
« The LCS samples exhibited acceptable petcent recoveties (%R).
Matrix Spike /Matrix Spike Duplicate (MS/MSD) Recoveries
« MS/MSD samples wete not analyzed.
Environmental Data Services, Inc. 30f6 NRL-CBD

April 7, 2023

SDG #:410-118025-1




Internal Standard (IS) Area Petformance

+ Allinternal standards met response and retention time (RT) ctitetia.

Target Compound Identification

« All mass spectra and quantitation critetia wete met.

Compound Quantitation

+ Several samples were analyzed at a dilution due to high concentrations of PFOS. The
reporting limits were adjusted accordingly. No action was required.

+ Several compounds were flagged (I) indicating estimated maximum possible concentrations
(EMPC). These compounds were qualified as estimated (J).

Field Duplicate Sample Precision

+ Field duplicate results are summarized below. The precision was unacceptable for several
compounds in one field duplicate pait. These results were qualified as estimated (J).

Compound CBD-A01-SS01-000H CBD-A01-SS01P-000H RPD Qualifier
ng/g ng/g
PFBA 0.41 0.35 16% None
PFPeA 2.3 1.9 19%
PFHxA 4.2 3.6 15%
PFHpA 3.5 2.7 26%
PFOA 14 12 15%
PFNA 9.4 71 28%
PFDA 28 21 29%
PFUnA 7.6 4.2 58% ]
PFDoA 2.7 1.1 84%
PFTiDA 1.8 0.73 85% None - <5X LOQ
PFETeDA 1.2 0.38 104%
PFBS 0.30 0.12 86%
PFPeS 0.71 0.44 47% None
PFHxS 27 14 63% ]
PFHpS 1.8 0.82 75% None - <5X LOQ
6:2 FTS 7.4 3.1 82% 1
8:2 FTS 23 15 42% None
NEtFOSAA 1.4 0.42 108% None - <5X LOQ
NMeFOSAA 0.15 0.099U NC None
PFOS 440 280 44%
Environmental Data Services, Inc. 40f 6 NRL-CBD

April 7, 2023 SDG #: 410-118025-1



Compound CBD-A01-SB04-0H02 CBD-A01-SB04P-0HO02 RPD Qualifier
ng/g ng/g
PFBA 0.15 0.16 6% None
PFPeA 0.38 0.37 3%
PFHxA 0.33 0.23 36%
PFHpA 0.20 0.18 11%
PFOA 0.33 0.31 6%
PFNA 043 0.42 2%
PFDA 0.19 0.25 27%
PFHxS 0.26 0.23 12%
PFOS 11 13 17%

Please contact the undersigned at (561) 475-2000 if you have any questions or need futrther

W awy (Weaven

information.

Signed:

Nancy Weaver
Senior Chemist

Dated: L(I b ‘ 2>

Environmental Data Services, Inc.
April 7, 2023

50f6

NRL-CBD
SDG #:410-118025-1




Qualifier | Definition

U The analyte was not detected and was reported as less than the LOD or as defined
by the customer. The LOD has been adjusted for any dilution or concentration of
the sample.

J The reported result was an estimated value with an unknown bias.

Jt The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

N The analysis indicates the presence of an analyte for which there was

presumptive evidence to make a "tentative identification."

NJ The analyte has been “tentatively identified” or “presumptively” as present and the
associated numerical value was the estimated concentration in the sample.

UJ The analyte was not detected and was reported as less than the LOD or as defined
by the customer. However, the associated numerical value is approximate.

X 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 critetia. The presence or absence of the analyte cannot be
substantiated by the data provided.

Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but exclusion of the data is
recommended.

Environmental Data Services, Inc. G6of 6 NRIL-CBD
April 7, 2023 SDG #:410-118025-1



Lab Name: Eurofins Lancaster Laboratories

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Environment Testing, LLC

Job No.: 410-118025-1

SDG No.:

Client Sample ID: CBD-A01-SS01-000H

Matrix: Solid

Lab Sample ID: 410-118025-1

Lab File ID: 23APR01-57.d

Analysis Method: 1633

Date Collected: 03/07/2023

Extraction Method: 1633 Shake

Sample wt/vol:

09:05

Date Extracted:

5.80(qg)

03/23/2023

10:44

Date Analyzed: 04/03/2023

Con. Extract Vol.: 5(mL)

05:18

Dilution Factor: 1

Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 13.4 % Solids: 86.6 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
375-22-4 Perfluorcbutanoic acid 0.41 | g 0.80 0.40 0.099
{PFBA)
2706-90-3 Perfluoropentanoic acid 2.3 /ﬂ 0.40 0.20 0.099
(PFPel)
307-24-4 Perfluorohexanoic acid 4.2 ? 0.20 0.12 0.059
{PFHXA)
375-85-9 Perfluoroheptanoic acid 3.5 y 0.20 0.099 0.050
(PFHpA)
335-67-1 Perfluorooctanoic acid 14 0.20 0.099 0.051
(PFOA)
375-95-1 Perfluorononanoic acid 9.4 0.20 0.099 0.050
(PFNA)
335-76-2 Perfluorodecanoic acid 28 0.20 0.099 0.050
(PFDA)
2058-94-8 Perfluoroundecanoic acid 7.6 :I 0.20 0.09% 0.050
(PFUnA)
307-55-1 Perfluorododecanoic acid 2.7 7 0.20 0.099 0.050
(PFDoA}
72629-94-8 Perfluorotridecanoic acid 1.8 g’ 0.20 0.099 0.050
(PFTrDA)
376-06-7 Perfluorotetradecanoic acid 1.2 0.20 0.099 0.050
(PFTeDA)
375-73-5 Perfluorobutanesulfonic 0.30 0.20 0.099 0.050
acid (PFBS)
2706-91-4 Perfluoropentanesulfonic 0.71 0.20 0.099 0.050
acid (PFPeS)
355-46-4 Perfluorohexanesulfonic 27 :I 0.20 0.099 0.050
acid (PFHxS)
375-92-8 Perfluoroheptanesulfonic 1.8 0.20 0.099 0.050
acid (PFHpS)
757124-72-14 1H,1H, 2H, 2H-Perfluorohexane 0.40 | U 0.80 0.40 0.20
sulfonic acid (4:2 FTS)
27619-97-2 1H,1H, 2H, 2H-Perfluorooctane 7.4 :j 0.99 0.80 0.35
sulfonic acid (6:2 FTS)
39108-34-4 1H,1H, 2H, 2H-Perfluorodecane 23 0.99 0.80 0.35
sulfonic acid (8:2 FTS)
13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.80 0.40 0.099
Dimer Acid (HFPO-DA)
919005-14-4 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.80 0.40 0.20
oic acid (ADONA)

FORM I 1633
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Lab Name:

SDG No.:

PFAS ORGANICS ANALYSIS DATA SHEET

Eurofins Lancaster Laboratories

Environment Testing, LLC

FORM I

Job No.:

410-118025-1

Client Sample ID: CBD-A01-SS01-000H

Lab Sample ID:

410-118025-1

Matrix: Solid Lab File ID: 23APR0O1-57.d
Analysis Method: 1633 Date Collected: 03/07/2023 09:05
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.80(qg) Date Analyzed: 04/03/2023 05:18
Con. Extract Vol.: 5{(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 {mm)
% Moisture: 13.4 % Solids: 86.6 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
863090-89-5 Perfluoro-4-methoxybutancic 0.20 | U 0.40 0.20 0.099
acid (PFMBA)
151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U 0.40 0.20 0.10
ic acid (NFDHA)
756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 | U 0.80 0.40 0.20
anonane-1l-sulfonic acid
(SC1-PF30
763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 | © 0.80 0.40 0.20
undecane-1l-sulfonic acid
(11C1-PF
113507-82-7 Perfluoro (2-ethoxyethane) 0.20 | U 0.40 0.20 0.09%9
sulfonic acid (PFEESA)
377-73-1 Perfluoro-3-methoxypropanoi 0.20 | U 0.40 0.20 0.099
c acid (PFMPA)
2991-50-6 N-Ethyl 1.4 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)
2355-31-9 N-Methyl 0.15 | ¢&=—FT1" 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSAA)
FORM I 1633 M‘/L{('HZ}
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Lab Name:

SDG No.:

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Eurofins Lancaster Laboratories Job No.:

Environment Testing, LLC

410-118025-1

Client Sample ID: CBD-A01-SS01-000H DL

Matrix: Solid

Lab Sample ID:

Lab File ID:

410-118025-1 DL

23MAR27-55.d

Analysis Method: 1633 Date Collected: 03/07/2023 09:05
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.80(g) Date Analyzed: 03/28/2023 03:25
Con. Extract Vol.: 5(mL) Dilution Factor: 10
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 13.4 % Solids: 86.6 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
1763-23-1 Pe;fluorooctanesulfonic 440 }f 2.0 0.99 0.51
acid (PFOS)
CAS NO. ISOTOPE DILUTION SREC Q LIMITS
STLO1054 13CB PFOS 80.0 | | 20-150

FORM I 1633
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FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories

Environment Testing, LLC

Job No.: 410-118025-1

SDG No.:

Client Sample ID: CBD-A01-SS01P-000H

Lab Sample ID: 410-118025-2

Matrix: Solid

Lab File ID: 23APR0O1-58.d

Analysis Method: 1633

Date Collected: 03/07/2023

Extraction Method: 1633 Shake

09:07

Date Extracted:

Sample wt/vol: 5.64(q)

03/23/2023

10:44

Date Analyzed: 04/03/2023

Con. Extract Vol.: 5{(mL)

05:31

Dilution Factor: 1

Injection Volume: 2 (ul)

GC Column: Gemini C18 50mm ID: 3 (mm)

Q

% Moisture: 10.8 % Solids: 89.2

Cleanup Factor:

GPC Cleanup: (Y/N) N

Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

375-22-4 Perfluorobutanoic acid 0.35 | g 0.79 0.40 0.099
(PFBA) 5

2706-90-3 Perfluoropentanoic acid 1.9 % 0.40 0.20 0.099
(PFPeA)

307-24-4 Perfluorohexanoic acid 3.6 0.20 0.12 0.059
(PFHxA)

375-85-9 Perfluoroheptanoic acid 2.7 0.20 0.099 0.050
(PFHpA)

335-67-1 Perfluorooctanoic acid 12 0.20 0.099 0.051
(PFOA)

375-95-1 Perfluorononanoic acid 7.1 0.20 0.099 0.050
(PFNA)

335-76-2 Perfluorodecanoic acid 21 0.20 0.099%9 0.050
(PFDA)

2058-94-8 Perfluoroundecanoic acid 4.2 :r 0.20 0.099° 0.050
(PFUnA)

307-55-1 Perfluorododecanoic acid 1.1 o] 0.20 0.099 0.050
(PFDOA)

72629-94-8 Perfluorotridecanoic acid 0.73 yﬂg 0.20 0.099 0.050
(PFTrDA)

376-06-7 Perfluorotetradecanoic acid 0.38 0.20 0.099 0.050
(PFTeDA)

375-73-5 Perfluorobutanesulfonic 0.12 | T 0.20 0.099 0.050
acid (PFBS)

2706-91-4 Perfluoropentanesulfonic 0.44 0.20 0.099 0.050
acid (PFPeS)

355-46-4 Perfluorohexanesulfonic 14 :r 0.20 0.099 0.050
acid (PFHxS)

375-92-8 Perfluoroheptanesulfonic 0.82 0.20 0.099 0.050
acid (PFHpS)

757124-72-14 1H, 1H, 2H, 2H~-Perfluorohexane 0.40 | U 0.79 0.40 0.20
sulfonic acid (4:2 FTS)

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 3.1 vl 0.99 0.79 0.35
sulfonic acid (6:2 FTS)

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 15 0.99 0.79 0.35
sulfonic acid (8:2 FTS)

13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.79 0.40 0.09°
Dimer Acid (HFPO-DA)

919005-14-4 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.79 0.40 0.20
oic acid (ADONA)

FORM I 1633 Ny ‘(I?/ L}
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FORM I

PFAS ORGANICS ANALYSIS DATA SHEET r?_

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118025-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-SS01P-000H Lab Sample ID: 410-118025-2
Matrix: Solid Lab File ID: 23APR01-58.d
Analysis Method: 1633 Date Collected: 03/07/2023 09:07
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.64(qg) Date Analyzed: 04/03/2023 05:31
Con. Extract Vol.: 5{(mL) Dilution Factor: 1
Injection Volume: 2 (ulL) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 10.8 % Solids: 89.2 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

863090-89-5 Perfluoro-4-methoxybutanoic 0.20 | U 0.40 0.20 0.099
acid (PFMBA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U0 0.40 0.20 0.10
ic acid (NFDHA)

756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 | U 0.79 0.40 0.20
anonane-l-sulfonic acid
(9C1-PF30

763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 | U 0.79 0.40 0.20
undecane-1l-sulfonic acid
(11C1-PF

113507-82-7 Perfluoro (2-ethoxyethane) 0.20 |0 0.40 0.20 0.099
sulfonic acid (PFEESA)

377-73-1 Perfluoro-3-methoxypropanoi 0.20 | U 0.40 0.20 0.099
c acid (PFMPA)

2991-50-6 N-Ethyl 0.42 i 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)

?355-31-9 N-Methyl 0.0099 | U 0.20 0.099 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSAA)

FORM I 1633
me ¥ 23
Page 489 of 2228



Lab Name:

PFAS ORGANICS ANALYSIS DATA SHEET

LLC

Eurofins Lancaster Laboratories
Environment Testing,

FORM I

Job No.:

410-118025-1

SDG No.:

Client Sample ID: CBD-A01-SS01P-000H DL

Matrix:

Solid

Lab File ID:

Lab Sample ID:

410-118025-2 DL

23MAR27-57.d

Analysis Method: 1633 Date Collected: 03/07/2023 09:07
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.64(g) Date Analyzed: 03/28/2023 03:52
Con. Extract Vol.: 5(mL) Dilution Factor: 10
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 10.8 % Solids: 89.2 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/g
CAS NO. COMPOUND NAME RESULT 0 LOQ LOD DL
1763-23-1 Perfluorooctanesulfonic 280 }f 2.0 0.99 0.51
acid (PFOS) y
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL01054 13C8 PFOS 77.1 | | 20-150

FORM I 1633

M Yl Fie g
Page 506 of 2228




Lab Name:

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Eurofins Lancaster Laboratories
Environment Testing,

LLC

Job No.:

SDG No.:

410-118025-1

Client Sample ID: CBD-A01-SB01-0HO02

Lab Sample ID:

410-118025-3

Matrix: Solid Lab File ID: 23APR01-59.d
Analysis Method: 1633 Date Collected: 03/07/2023 09:10
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.37(qg) Date Analyzed: 04/03/2023 05:44
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: 6.8 % Solids: 93.2 GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
375-22-14 Perfluorobutanoic acid 0.40 | J 0.80 0.40 0.10
(PFBA) :
2706-90-3 Perfluoropentanoic acid 4.4 )ﬂ 0.40 0.20 0.10
(PFPeA)
307-24-4 Perfluorohexanoic acid 13 0.20 0.12 0.059
(PFHxA)
335-67-1 Perfluorooctanoic acid 51 0.20 0.10 0.051
(PFOA)
375-95-1 Perfluorononanoic acid 6.6 0.20 0.10 0.050
(PFNA)
335-76-2 Perfluorodecanoic acid 3.9 0.20 0.10 0.050
(PFDA)
2058-94-8 Perfluoroundecanoic acid 0.45 0.20 0.10 0.050
(PFUnA)
307-55-1 Perfluorododecanoic acid 0.10 | U 0.20 0.10 0.050
(PFDOA)
72629-94-8 Perfluorotridecanoic acid 0.10 U/Q ’ 0.20 0.10 0.050
(PFTrDA)
376-006-7 Perfluorotetradecanoic acid 0.10 | U 0.20 0.10 0.050
(PFTeDA)
375-73-5 Perfluorobutanesulfonic 0.41 0.20 0.10 0.050
acid (PFBS)
2706-91-4 Perfluoropentanesulfonic 1.9 0.20 0.10 0.050
acid (PFPeS)
355-46-4 Perfluorohexanesulfonic 54 0.20 0.10 0.050
acid (PFHxS)
375-92-8 Perfluoroheptanesulfonic 3.1 0.20 0.10 0.050
acid (PFHpS)
757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 0.40 | U 0.80 0.40 0.20
sulfonic acid (4:2 FTS)
13252-13-6 Hexafluoropropylene Oxide 0.40 | U 0.80 0.40 0.10
Dimer Acid (HFPO-DA)
919005-14-14 4,8-Dioxa-3H-perfluorononan 0.40 | U 0.80 0.40 0.20
oic acid (ADONA)
863090-89-5 Perfluoro-4-methoxybutanoic 0.20 | U 0.40 0.20 0.10
acid (PFMBA)
151772-58-6 Nonafluoro-3, 6-dioxaheptano 0.20 | U 0.40 0.20 0.10
ic acid (NFDHA)

FORM I 1633
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FORM I

PFAS ORGANICS ANALYSIS DATA SHEET 5

Lab Name: Burofins Lancaster Laboratories Job No.: 410-118025-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-SB01-0HO2 Lab Sample ID: 410-118025-3
Matrix: Solid Lab File ID: 23APR01-59.d
Analysis Method: 1633 Date Collected: 03/07/2023 09:10
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.37(qg) Date Analyzed: 04/03/2023 05:44
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 {mm)
% Moisture: 6.8 % Solids: 93.2 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 359925 Units: ng/g
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

756426-58-1 9-Chlorohexadecafluoro-3-ox 0.40 (U 0.80 0.40 0.20
anonane-1l-sulfonic acid
(9C1-PF30

763051-92-9 11-Chloroeicosafluoro-3-oxa 0.40 | U 0.80 0.40 0.20
undecane-l-sulfonic acid
(11C1-PF

113507-82-7 Perfluoro (2-ethoxyethane) 0.20 | U 0.40 0.20 0.10
sulfonic acid (PFEESA)

377-73-1 Perfluoro-3-methoxypropanoi 0.20 |0 0.40 0.20 0.10
c acid (PFMPA)

2991-50-6 N-Ethyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NEtFOSAA)

2355-31-9 N-Methyl 0.10 | U 0.20 0.10 0.050
perfluorooctanesulfonamidoa
cetic acid (NMeFOSAA)

FORM I 1633 A "4(?’/&}
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET ?;

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118025-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-AQ1-SB01-0H02 DL Lab Sample ID: 410-118025-3 DL

Matrix: Solid Lab File ID: 23APR03-89.d

Analysis Method: 1633 Date Collected: 03/07/2023 09:10
Extraction Method: 1633 Shake Date Extracted: 03/23/2023 10:44
Sample wt/vol: 5.37(qg) Date Analyzed: 04/04/2023 13:54

Con. Extract Vol.: 5(mlL) Dilution Factor: 10

Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)

$ Moisture: 6.8 % Solids: 93.2 GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 360352 Units:

CAS NO. COMPOUND NAME RESULT LOQ LOD DL

375-85-9 Perfluoroheptanoic acid 12 2.0 1. 0.50
(PFHpA)

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 49 10 3.5
sulfonic acid (6:2 FTS)

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 230 10 3.5
sulfonic acid (8:2 FTS)

CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL01892 13C4 PFHpA 77.9 20-150
STL02279 M2-6:2 FTS 111 20-150
STL02280 M2-8:2 FTS 116 ] 20-150
FORM I 1633
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Matrix Spike /Matrix Spike Duplicate (MS/MSD) Recoveries

« The MS/MSD samples exhibited acceptable petcent recoveries (%R) and RPD values except

for the following.
Sample ID Compound MS %R/MSD %R/RPD Qualifier

3 ADONA 152%/0OK/0OK None - Sample ND
6:2 FTS 219%/15%/0OK None for 4X Rule
PEFBS OK/168%/0OK ]
PFHpS 36%/0OK/0K None for 4X Rule
PFHxS 374%/1093% /0K
PENA 187%/0OK/0OK
PFOS -1272%/-1334%/0OK
PFOA 156%/-333%/0OK
PFPeS OK/168%/0OK ]

Internal Standard (IS) Area Performance

o Allinternal standards met tesponse and retention time (RT) ctitetia.

Target Compound Identification

»  All mass spectra and quantitation ctitetia wete met.

Compound Quantitation

 Several samples were analyzed at a 10X dilution due to high concentrations of target
compounds. The reporting limits were adjusted accordingly. No action was requited.

+ Several compounds were flagged (I) indicating estimated maximum possible concentrations
(EMPC). These compounds wete qualified as estimated (]).

Field Duplicate Sample Precision

+ Field duplicate results are summatrized below. The precision was acceptable.

Compound CBD-A01-GW03-0323 CBD-A01-GWO03P-0323 RPD Qualifier
ng/L ng/L

8:2 FTS 6.2 34 58% None - <5X LOQ

6:2 FTS 60 75 22% None
PFBS 37 33 11%

PFBA 21 21 0%

PFHpS 11 13 17%

PFHpA 15 16 6%

PFHxS 290 280 4%

PFHxA 80 73 9%

PFNA 19 19 0%

Environmental Data Services, Inc. 40f6 NRI.-CBD

April 8, 2023

SDG #:410-118920-1




CBD-A01-GW03-0323

CBD-A01-GW03P-0323

Compound ng/L. ng/L RPD Qualifier
PFOA 49 52 6% None
PFPeS 25 26 4%

PFPeA 33 38 14%
PFOS 940 970 3%

Please contact the undersigned at (561) 475-2000 if you have any questions or need further

information.

Signed:

N oy (AMNLaeq

Dated: L{’I’(c {7’3

Nancy Weaber
Senior Chemist

Environmental Data Services, Inc.

April 8, 2023

50f6

NRL-CBD
SDG #: 410-118920-1




Quualifier Definition

U The analyte was not detected and was reported as less than the LOD or as defined
by the customer. The LOD has been adjusted for any dilution ot concentration of
the sample.

] The reported result was an estimated value with an unknown bias.

J+ The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

N The analysis indicates the presence of an analyte for which there was

presumptive evidence to make a "tentative identification."

N]J The analyte has been “tentatively identified” or “presumptively” as present and the
associated numerical value was the estimated concentration in the sample.

UJ The analyte was not detected and was reported as less than the LOD or as defined
by the customer. However, the associated numerical value is approximate.

X The sample results (including non-detects) were affected by setious 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.

Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but exclusion of the data is
recommended.

Environmental Data Services, Inc. 6of6 NRIL-CBD
April 8, 2023 SDG #:410-118920-1



Lab Name: Eurofins Lancaster Laboratories

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Environment Testing, LLC

SDG No.:

Job No.:

410-118920-1

Client Sample ID: CBD-A01-GW03-0323

Matrix: Water

Lab File ID:

Analysis Method: 1633

Extraction Method: 1633
Sample wt/vol:
Con. Extract Vol.: 5(mL)

Injection Volume: 2 (ulL)

% Moisture:

490.1 (mL)

% Solids:

Cleanup Factor:

Analysis Batch No.: 360352

Lab Sample ID:

410-118920-1

23APR03-45.d

Date Extracted:

Date Analyzed:

GC Column:

Date Collected: 03/14/2023

09:45

03/17/2023

16:17

04/04/2023

03:42

Dilution Factor: 1

Gemini C18 50mm ID:

Units: ng/L

GPC Cleanup: (Y/N) N

CAS NO. COMPOUND NAME RESULT LOQ LOD DL

763051-92-9 l1-Chloroeicosafluoro-3-oxa 7.8 8. 7. .0
undecane-1-sulfonic acid
(11C1-PF

756426-58-1 9-Chlorohexadecafluoro-3-ox 3.9 8. 3. .0
anonane-1l-sulfonic acid
(9C1-PF30

919005-14-4 4,8-Dioxa-3H-perfluorononan 3.9 8. 3. .5
oic acid (ADONA)

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 6.2 8. 7. .7
sulfonic acid (8:2 FTS)

757124-72-14 1H, 1H, 2H, 2H-Perfluorohexane 3.9 w7 8. F, .7
sulfonic acid (4:2 FTS)

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 60 8. 7. .6
sulfonic acid (6:2 FTS)

375-73-5 Perfluorobutanesulfonic 37 2. 1. 0.31
acid (PFBS)

375-22-4 Perfluorobutanoic acid 21 8. 4. .0
(PFBA)

335-76-2 Perfluorodecanoic acid 1.0 2. 1. 0.51
(PFDA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 2.0 4, 2. .0
ic acid (NFDHA)

307-55-1 Perfluorododecanoic acid 1.0 2. 1. 0.51
(PFDOA)

2355-31-9 N-methylperfluorooctanesulf 2.4 [ 2. .2
onamidoacetic acid

113507-82-7 Perfluoro (2-ethoxyethane) 1.8 4, 1. 0.51
sulfonic acid (PFEESA)

375-92-8 Perfluoroheptanesulfonic 11 2. 1. 0.41
acid (PFHpS)

375-85-9 Perfluoroheptanoic acid 15 2. 1. 0.53
(PFHpPA)

355-46-14 Perfluorohexanesulfonic 290 2. 1. 0.58
acid (PFHxS)

2991-50-6 N-ethylperfluorooctanesulfo 1.4 2. 1. 0.71
namidoacetic acid

307-24-4 Perfluorohexanoic acid 80 2. 1. 0.51
(PFHxA)

863090-89-5 Perfluoro-4-methoxybutanoic 2.0 4. 2. .0
acid (PFMBA)

FORM I 1633
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FORM I

PFAS ORGANICS ANALYSIS DATA SHEET l

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118920-1

Environment Testing, LLC
SDG No.:
Client Sample ID: CBD-A01-GW03-0323 Lab Sample ID: 410-118920-1
Matrix: Water Lab File ID: 23APR03-45.d
Analysis Method: 1633 Date Collected: 03/14/2023 09:45
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 490.1 (mL) Date Analyzed: 04/04/2023 03:42
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: % Solids: GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 360352 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

377-73-1 Perfluoro-3-methoxypropanoi 2.0(0 4.1 2.0 0.51
c acid (PFMPA)

375-95-1 Perfluorononanoic acid 19 2.0 1.0 0.51
(PFNA)

335-67-1 Perfluorooctanoic acid 49 2.0 1.3 0.65
(PFOA)

2706-91-4 Perfluoropentanesulfonic 25 2.0 1.0 0.51
acid (PFPeS)

2706-90-3 Perfluoropentanoic acid 33 4.1 2.0 1.0
(PFPed)

13252-13-6 Hexafluoropropylene Oxide 4.1 | U0 8.2 4.1 2.0
Dimer Acid (HFPO-DA)

376-06-7 Perfluorotetradecanoic acid 1.0 |0 2.0 1.0 0.51
(PFTeDA)

72629-94-8 Perfluorotridecanoic acid 1.0 0 2.0 1.0 0.51
(PFTrDA)

2058-94-8 Perfluoroundecanoic acid 1.0| 0 2.0 1.0 0.51
(PFUnA)

FORM I 1633
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FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118920-1
Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-GW03-0323 DL

Matrix: Water

Lab Sample ID: 410-118920-1 DL

Lab File ID: 23APR01-40.d

Analysis Method: 1633 Date Collected: 03/14/2023 09:45
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 490.1 (mL) Date Analyzed: 04/03/2023 01:35
Con. Extract Vol.: 5(mL) Dilution Factor: 10
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: $ Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 359925 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
1763-23-1 Perfluorooctanesulfonic 940 )f 20 10 5.
acid (PFOS)
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STLO1054 13C8 PFOS | 76.2 | 20-150

FORM I 1633

Page 366 of 1487
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118920-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-AQ1-GWO3P-0323 Lab Sample ID: 410-118920-2

Matrix: Water Lab File ID: 23APR03-46.d
Analysis Method: 1633 Date Collected: 03/14/2023 09:47
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 499.6 (mL) Date Analyzed: 04/04/2023 03:55
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: % Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 360352 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
763051-92-9 l1-Chleroeicosafluoro-3-oxa 7.6 | U B.0 7.6 2.0
undecane-1l-sulfonic acid
(11C1-PF
756426-58-1 9-Chlorohexadecafluoro-3-ox 3.8 | U 8.0 3.8 1.0
anonane-l-sulfonic acid
(9C1-PF30
919005-14-4 4,8-Dioxa-3H-perfluorononan 3.8 | U 8.0 3.8 1.5
oic acid (ADONA)
39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 3.4 | J 8.0 7.7 2.6
sulfonic acid (8:2 FTS) 2
757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 3.8 V’y’ w3y 8.0 3.8 1.7
sulfonic acid (4:2 FTS)
27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 75 8.0 7.6 2.5
sulfonic acid (6:2 FTS)
375-73-5 Perfluorobutanesulfonic 33 2.0 1.0 0.30
acid (PFBS)
375-22-4 Perfluorobutanoic acid 21 8.0 4.0 2.0
(PFBA)
335-76-2 Perfluorodecanoic acid 1.0 | U 2.0 1.0 0.50
(PFDA)
151772-58-6 Nonafluoro-3, 6-dioxaheptano 2.0|U 4.0 2.0 1.0
ic acid (NFDHA)
307-55-1 Perfluorododecanoic acid 1.0 | U 2.0 1.0 0.50
(PFDoOA)
2355-31-9 N-melhylper fluvrvoclanesull 2.4 |0 4.0 2.4 1.2
onamidoacetic acid
113507-82-7 Perfluoro (2-ethoxyethane) 1.8 | U 4.0 1.8 0.50
sulfonic acid (PFEESA)
375-92-8 Perfluoroheptanesulfonic 13 2.0 1.0 0.40
acid (PFHpS)
375-85-9 Perfluoroheptanoic acid 16 2.0 1.0 0.52
(PFHPA)
355-46-4 Perfluorohexanesulfonic 280 2.0 1.1 0.57
acid (PFHxS)
2991-50-6 N-ethylperfluorooctanesulfo 1.4 (U 2.0 1.4 0.70
namidoacetic acid
307-24-4 Perfluorohexanoic acid 73 2.0 1.0 0.50
(PFHXA)
863090-89-5 Perfluoro-4-methoxybutanoic 2.0 (U 4.0 2.0 1.0
acid (PFMBA)
FORM I 1633
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET 9,

Lab Name: Eurofins Lancaster Laboratories Job No.: 410-118920-1

Environment Testing, LLC

SDG No.:

Client Sample ID: CBD-A01-GWO3P-0323 Lab Sample ID: 410-118920-2

Matrix: Water Lab File ID: 23APR03-46.d

Analysis Method: 1633 Date Collected: 03/14/2023 09:47
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 499.6 (mL) Date Analyzed: 04/04/2023 03:55

Con. Extract Vol.: 5(mlL) Dilution Factor: 1

Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)

Q

% Moisture: $ Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 360352 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
377-73-1 Perfluoro-3-methoxypropanoi 2.01U 4. 2. 0.50
c acid (PFMPA)
375-95-1 Perfluorononanoic acid 19 2. 1. 0.50
(PFNA)
335-67-1 Perfluorooctanoic acid 52 2. 1. 0.64
(PFOA)
2706-91-4 Perfluoropentanesulfonic 26 2 1. 0.50
acid (PFPeS)
2706-90-3 Perfluoropentanoic acid 38 v/ 4, 2. 1.0
(PFPed)
13252-13-6 Hexafluoropropylene Oxide 4.0 | U 8. 4. 2.0
Dimer Acid (HFPO-DA)
376-06-7 Perfluorotetradecanoic acid 1.0 U 2. 1. 0.50
(PFTeDA)
72629-94-8 Perfluorotridecanoic acid 1.0]U 2. 1. 0.50
(PFTrDA)
2058-94-8 Perfluoroundecanoic acid 1.0 | U 2. 1. 0.50
(PFUNA)
FORM I 1633
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Lab Name: Eurofins Lancaster Laboratories

PFAS ORGANICS ANALYSIS DATA SHEET

Environment Testing, LLC

FORM I

SDG No.:

Job No.:

410-118920-1

Client Sample ID: CBD-A01-GW03P-0323 DL

Matrix: Water

Lab File ID: 23APR01-44.d

Analysis Method: 1633

Date Collected:

Extraction Method: 1633

Sample wt/vol:

Date Extracted:

499.6 (mL)

Date Analyzed:

Con. Extract Vol.: 5(mL)

Dilution Factor:

Injection Volume: 2 (ul)

[}

% Moisture:

Lab Sample ID:

GC Column:

% Solids:

S

Cleanup Factor:

410-118920-2 DL

03/14/2023 09:47
03/17/2023 16:17

04/03/2023 02:28
10

Gemini C18 50mm ID: 3 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 359925 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
1763-23-1 Perfluorooctanesulfonic 970 y’ 20 10 5.
acid (PFOS)
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL01054 13C8 PFOS | 76.6 1 | 20-150
FORM I 1633
Page 396 of 1487
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Lab Name:

Eurofins Lancaster Laboratories

FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Job No.: 410-118920-1

Environment Testing,

LLC

SDG No.:

Client Sample

ID: CBD-A01-GW01-0323

Lab Sample ID:

410-118920-3

Matrix: Water Lab File ID: 23APR01-45.d
Analysis Method: 1633 Date Collected: 03/14/2023 10:40
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 519.3(mL) Date Analyzed: 04/03/2023 02:41
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: % Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 359925 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
763051-92-9 11-Chloroeicosafluoro-3-oxa 7.3 10U 7. 7.3 .9
undecane-1-sulfonic acid
(11C1-PF
756426-58-1 9-Chlorohexadecafluoro-3-ox 3.710 7. 3.7 0.96
anonane-1l-sulfonic acid
(9C1-PF30
919005-14-4 4,8-Dioxa-3H-perfluorononan 3.71u0 44 7 3.7 .4
oic acid (ADONA)
39108-34-4 1H,1H, 2H, 2H-Perfluorodecane 110 7. 7.4 .5
sulfonic acid (8:2 FTS)
757124-72-4 1H, 1H, 2H, 2H-Perfluorohexane 3.7 | U 7. 3.7 .6
sulfonic acid (4:2 FTS)
375-73-5 Perfluorobutanesulfonic (A T 1 0.96 0.29
acid (PFBS)
375-22-14 Perfluorobutanoic acid 40 7. 3.9 .9
{PFBA)
335-76-2 Perfluorodecanoic acid 2.8 1. 0.96 0.48
(PFDA)
151772-58-6 Nonafluoro-3, 6-dioxaheptano 1.9 |0 3. 1.9 0.96
ic acid (NFDHA)
307-55-1 Perfluorododecanoic acid 0.96 | U 1. 0.96 0.48
(PFDOA)
2355-31-9 N-methylperfluorooctanesulf 2.3 | U0 3. 2.3 .2
onamidoacetic acid
113507-82-7 Perfluoro (2-ethoxyethane) 1.7 |0 3. 1.7 0.48
sulfonic acid (PFEESA)
375-92-8 Perfluoroheptanesulfonic 160 9( 1. 0.96 0.39
acid (PFHpS)
375-85-9 Perfluoroheptanoic acid 78 1. 0.96 0.50
(PFHpPA)
2991-50-6 N-ethylperfluorooctanesulfo 1.3 |0 1. 1.3 0.67
namidoacetic acid
307-24-4 Perfluorohexanoic acid 190 1. 0.96 0.48
({PFHxA)
863090-89-5 Perfluoro-4-methoxybutanoic 1.9|0 3. 1.9 0.96
acid (PFMBA)
377-73-1 Perfluoro-3-methoxypropanoi 1.9|U 3. 1.9 0.48
c acid (PFMPA) ,
375-95-1 Perfluorononanoic acid 290 | /1 1. 0.96 0.48
(PFNA) ‘
FORM I 1633
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Lab Name:

SDG No.:

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Eurofins Lancaster Laboratories
Environment Testing, LLC

Job No.: 410-118920-1

Client Sample ID: CBD-A01-GW01-0323

Matrix: Water

Analysis Method: 1633

Extraction Method: 1633

Sample wt/vol:

519.3 (mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 2 (ul)

Q

% Moisture:

% Solids:

Cleanup Factor:

Lab Sample ID: 410-118920-3

Lab File ID: 23APR0O1-45.d

Date Collected: 03/14/2023 10:40
Date Extracted: 03/17/2023 16:17
Date Analyzed: 04/03/2023 02:41

Dilution Factor: 1

GC Column: Gemini C18 50mm ID: 3 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 359925 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
335-67-1 Perfluorooctanoic acid 460 )H’ 1.9 1.3 0.62
(PFOA)
2706-91-4 Perfluoropentanesulfonic 84 91 I 1.9 0.96 0.48
acid (PFPeS)
2706-90-3 Perfluoropentanoic acid 140 | 7 3.9 1.9 0.96
(PFPeR)
13252-13-6 Hexafluoropropylene Oxide 3.9 | U 7.7 3.9 .9
Dimer Acid (HFPO-DA)
376-06-7 Perfluorotetradecanoic acid 0.96 (U 1.9 0.96 0.48
(PFTeDA) ?
72629-94-8 Perfluorotridecanoic acid 0.96 | U 2 Kj 1.9 0.96 0.48
(PFTrDA)
2058-94-8 Perfluoroundecanoic acid 3.6 1.9 0.96 0.48
(PFUnA)
FORM I 1633
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Lab Name:

Eurofins Lancaster Laboratories
Environment Testing,

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

LLC

SDG No.:

Job No.

: 410-118920-1

Client Sample ID: CBD-A01-GW01-0323 DL

Lab Sample ID:

410-118920-3 DL

Matrix: Water Lab File ID: 23APR0O1-46.d

Analysis Method: 1633 Date Collected: 03/14/2023 10:40
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 519.3 (mL) Date Analyzed: 04/03/2023 02:54
Con. Extract Vol.: 5(mL) Dilution Factor: 10

Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
$ Moisture: $ Solids: GPC Cleanup: (Y/N) N

Cleanup Factor:

Analysis Batch No.: 359925 Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 490 | § 77 73 24
sulfonic acid (6:2 FTS)

355-46-4 Perfluorohexanesulfonic 770 19 11 5.5
acid (PFHxS)

1763-23-1 Perfluorooctanesulfonic 3600 19 9.6 4.8
acid (PFOS)

CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STLOZ2581 13C3 PFHXS 123 20-150
STL01054 13C8 PFOS 109 20-150
STL02279 M2-6:2 FTS 94.4 } 20-150
FORM I 1633
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Lab Name: Eurofins Lancaster Laboratories

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Environment Testing, LLC

SDG No.:

Job No.: 410-118920-1

Client Sample ID: CBD-AOA-GW19-0323

Matrix: Water

Analysis Method: 1633

Extraction Method: 1633

Sample wt/vol:

504.4 (mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 2 (ul)

% Moisture:

% Solids:

Cleanup Factor:

Analysis Batch No.: 357909

Lab Sample ID: 410-118920-4

Lab File ID: 23MAR28-109.d

Date Collected: 03/14/2023 11:27

Date Extracted: 03/17/2023 16:17

Date Analyzed: 03/28/2023 16:31

Dilution Factor: 1

GC Column: Gemini C18 50mm ID: 3 (mm)

GPC Cleanup: (Y/N) N

Units: ng/L

CAS NO. COMPOUND NAME RESULT Q L.OQ LOD DL

763051-92-9 11-Chloroeicosafluoro-3-oxa 7.5 1| U 7.9 7.5 2.0
undecane-1l-sulfonic acid
(11C1-PF

756426-58-1 9-Chlorohexadecafluoro-3-ox 3.8 | U0 7.9 3.8 0.99
anonane-l-sulfonic acid
(9C1-PF30

919005-14-4 4,8-Dioxa-3H-perfluorononan 3.8 |- w 7.9 3.8 1.5
oic acid (ADONA) CJ%1

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 7.6 10 7.9 7.6 2.6
sulfonic acid (8:2 FTS)

757124-172-4 1H, 1H, 2H, 2H-Perfluorohexane 3.8 | U 7.9 3.8 1.7
sulfonic acid (4:2 FTS)

27619-97-2 1H,1H, 2H, 2H-Perfluorooctane 7.5 | Q= u7 7.9 7.5 2.5 CCH
sulfonic acid (6:2 FTS)

375-73-5 Perfluorobutanesulfonic 2.5 2.0 0.99 0.30
acid (PFBS)

375-22-4 Perfluorobutanoic acid 3.9 | J 7.9 4.0 2.0
(PFBA)

335-76-2 Perfluorodecanoic acid 0.99 | U 2.0 0.99 0.50
(PFDA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 2.010 4.0 2.0 0.99
ic acid (NFDHA)

307-55-1 Perfluorododecanoic acid 0.99 | U 2.0 0.99 0.50
(PFDOA)

235%55-31-9 N-methylperfluorooctanesulf Z.4 | U 4.0 2.4 1.2
onamidoacetic acid

113507-82-7 Perfluoro (2-ethoxyethane) 1.8 |0 4.0 1.8 0.50
sulfonic acid (PFEESA)

375-92-8 Perfluoroheptanesulfonic 0.97 | J 2.0 0.99 0.40
acid (PFHpS)

375-85-9 Perfluoroheptanoic acid 5.9 2.0 0.99 0.52
(PFHpA)

355-46-4 Perfluorohexanesulfonic 71 2.0 1.1 0.57
acid (PFHxXS)

2991-50-6 N-ethylperfluorooctanesulfo 1.4 |0 2.0 1.4 0.69
namidoacetic acid

307-24-4 Perfluorohexanoic acid 11 2.0 0.99 0.50
(PFHXA)

863090-89-5 Perfluoro-4-methoxybutanoic 2.0 U0 4.0 2.0 0.99
acid (PFMBA)

FORM I 1633
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FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories Job No.:

Environment Testing,

LLC

410-118920-1

SDG No.:

Client Sample ID: CBD-AOA-GW19-0323

Lab Sample ID: 410-118920-4

Matrix: Water Lab File ID: 23MAR28-109.d
Analysis Method: 1633 Date Collected: 03/14/2023 11:27
Extraction Method: 1633 Date Extracted: 03/17/2023 16:17
Sample wt/vol: 504.4 (mL) Date Analyzed: 03/28/2023 16:31
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 50mm ID: 3 (mm)
% Moisture: $ Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
377-73-1 Perfluoro-3-methoxypropanoi 2.0 0 4.0 2.0 0.50
c acid (PFMPA}
375-95-1 Perfluorononanoic acid 2.3 2.0 0.99 0.50
(PFNA)
1763-23-1 Perfluorooctanesulfonic 18 y 2.0 0.99 0.50
acid (PFOS)
335-67-1 Perfluorooctanoic acid 20 2.0 1.3 0.63
(PFOA)
2706-91-4 Perflucropentanesulfonic 1.6 | J 2.0 0.99 0.50
acid (PFPeS)
2706-90-3 Perfluoropentanoic acid 5.5 | ¥p T 4.0 2.0 0.99
(PFPeA)
13252-13-6 Hexafluoropropylene Oxide 4.0 | U 7.9 4.0 2.0
Dimer Acid (HFPO-DA)
376-06-7 Perfluorotetradecanoic acid 0.99 | U 2.0 0.99 0.50
(PFTeDA)
72629-94-8 Perfluorotridecanoic acid 0.99 | U 2.0 0.99 0.50
(PFTrDA)
2058-94-8 Perfluoroundecanoic acid 0.99 | U 2.0 0.99 0.50
(PFUnA)
FORM I 1633
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ENVIRONMENTAL
Data Services, Inc.

DATA VALIDATION SUMMARY REPORT
NAVAL RESEARCH LABORATORY, MARYLAND

Client; CH2M HILL, Inc., Virginia Beach, Virginia
SDG: 410-119212-1
Laboratory: Eurofins Lancaster Laboratories, Lancaster, Pennsylvania
Site: Naval Research Laboratory - Chesapeake Bay Detachment, CTO-5078, Maryland
Date: Apnl 7, 2023
PFAS
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 CBD-AOA-GW09-0323 410-119212-1 Water

A Stage 2B/4 data validation was petformed on the analytical data for one watetr sample collected on
March 16, 2023 by CH2M HILL at the Naval Research Laboratory - Chesapeake Bay Detachment
(NRL-CBD) site in Maryland. The samples were analyzed under the USEPA Method for the
Analysis of Per- and Polyfluoroalkyl Substances (PFAS) in Aqueous, Solid, Biosolids, and Tissue
Samples by LC-MS/MS.

Specific method references ate as follows:

Analysis Method References
PFAS USEPA Method 1633

The data have been validated according to the protocols and quality control (QC) requirements of
the analytical method, the Final Sampling and Analysis Plan Basewide Site Inspection Per- and
Polyfluoroalkyl Substances, Naval Research Laboratoty - Chesapeake Bay Detachment, Chesapeake
Beach, Maryland, March 2023, DoD Final General Data Validation Guidelines, November 2019,
including the following Module:

+ The Department of Defense (DoD) Data Validation Guidelines Module 6, Data
Validation Procedure for Pet- and Polyfluoroalkyl Substances Analysis by QSM
Table B-24, November 2022;

« The Department of Defense (DoD) Data Validation Guidelines Module 1, 2, and
4 Revised Blank Qualification Table, May 2021;

+ and the reviewet's professional judgment.

The following data quality indicators wete reviewed for this report:

5080 PGA Boulevard / Suite 213 + Palm Beach Gardens, Florida 33418 - Telephone: 561-475-2000 - www.env-data.com




PFAS

» Date Completeness, Case Narrative & Custody Documentation
« Holding times

+ Liquid Chromatography/Mass Spectrometry (LC/MS) Tuning
« Initial and continuing calibration summaries

»  Method blank and field QC blank contamination

+ Surrogate Spike recoveries

» Laboratory Control Sample (L.CS)

»  Matrix Spike/Mattix Spike Duplicate (MS/MSD) recoveties

» Internal standard area and retention time summary forms

» Target Compound Identification

» Compound Quantitation

«  Field Duplicate sample precision

A Stage 2B/4 data validation was performed with this review including a recalculation of 10% of the

detected results in the samples.

Data Usability Assessment

There were no serious deficiencies of data.

The data are acceptable for the intended putposes as qualified for the deficiencies detailed in this
report.

Please note that any results qualified (U) due to blank contamination may be then qualified (J) due to
another action. Therefore, the results may be qualified (UJ) due to the culmination of the blank
contaminations and actions from other exceedances of QC critetia.

Polyfluoroalkyl Substances (PFAS)

Data Completeness, Case Narrative & Custody Documentation

« The case narrative and chain-of-custody documentation were included in the data package as
required. All criteria were met.

Holding Times

« All holding time critetia were met.

Environmental Data Services, Inc. 20of5 NRL-CBD
April 7, 2023 SDG #:410-119212-1



LC/MS Tuning

o  All criteria were met.

Initial Calibration

+ All relative standard deviation (YoRSD) and/or correlation coefficients critetia were met.

Continuing Calibration

+ All percent difference (%D) and RRF criteria were met except for the following.

CCAL Date Compound %D/RRE Qualifier Affected Samples
03/28/23 (1447) 6:2 FTS 67.4% U] 1
Method Blank

¢ The method blanks were free of contamination.

Field QC Blank

o Field QC results are summarized below.

Blank ID Compound ggl/li Qualifier Affected Samples
CBD-A01-EB01-031323 None - ND -
CBD-A01-FB01-030723 None - ND

Surrogate Spike Recoveries

» All samples exhibited acceptable surrogate percent recoveries (%oR).

Laboratory Control Sample (LCS)

+ The LCS samples exhibited acceptable percent recoveries (YoR).

Matrix Spike /Matrix Spike Duplicate (MS/MSD) Recoveries

o MS/MSD samples wete not analyzed.

Environmental Data Services, Inc. 30f5 NRL-CBD
April 7, 2023 SDG #:410-119212-1




Internal Standard (IS) Area Performance

+ Allinternal standards met response and retention time (RT) critetia.

Target Compound Identification
+ All mass spectra and quantitation critetia wete met.
Compound Quantitation
+  One compound was flagged (I) indicating estimated maximum possible concentrations

(EMPC). This compound was qualified as estimated (J).

Field Duplicate Sample Precision

+ Field duplicate samples were not collected.

Please contact the undersigned at (561) 475-2000 if you have any questions or need further
information.

Signed: Vl MW Cm Dated: 4 l (G (22

Nancy Weav T
Senior Chemist

Environmental Data Services, Inc. 40of 5 NRL-CBD
April 7, 2023 SDG #:410-119212-1



Qualifier | Definition

8) The analyte was not detected and was reported as less than the LOD ot as defined
by the customer. The LOD has been adjusted for any dilution or concentration of
the sample.

J The reported result was an estimated value with an unknown bias.

Jt The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

N The analysis indicates the presence of an analyte for which there was

presumptive evidence to make a "tentative identification."

NJ The analyte has been “tentatively identified” or “presumptively” as present and the
associated numerical value was the estimated concentration in the sample.

U] The analyte was not detected and was reported as less than the LOD or as defined
by the customer. However, the associated numerical value is approximate.

X 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.

Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but exclusion of the data is
recommended.

Environmental Data Services, Inc. 50f5 NRI.-CBD
April 7, 2023 SDG #:410-119212-1



FORM I
PFAS ORGANICS ANALYSIS DATA SHEET

Lab Name: Eurofins Lancaster Laboratories
Environment Testing, LLC

Job No.: 410-119212-1

SDG No.:

Client Sample ID: CBD-AOA-GW09-0323

Matrix: Water

Analysis Method: 1633

Extraction Method: 1633

Sample wt/vol:

491.1 (mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 2 (ul)

Q

% Moisture:

% Solids:

Cleanup Factor:

Analysis Batch No.: 357909

Lab Sample ID: 410-11%9212-1

Lab File ID: 23MAR28-94.d

Date Collected: 03/16/2023 09:20

Date Extracted: 03/20/2023 16:52

Date Analyzed: 03/28/2023 13:15

Dilution Factor: 1

GC Column: Gemini C18 50mm ID: 3 (mm)

GPC Cleanup: (Y/N) N

Units: ng/L

CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL

763051-92-9 11-Chloroeicosafluoro-3-oxa 7.710 8.1 7.7 2.0
undecane-1l-sulfonic acid
(11C1-PF

756426-58-1 9-Chlorohexadecafluoro-3-ox 3.9 | U0 8.1 3.9 1.0
anonane-1l-sulfonic acid
(9C1-PF30

919005-14-4 4,8-Dioxa-3H-perfluorononan 3.910 8.1 3.9 1.5
oic acid (ADONA)

39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane 7.8 | U 8.1 7.8 2.6
sulfonic acid (8:2 FTS)

757124-72-4 1H,1H, 2H, 2H-Perfluorohexane 3.9|U0 8.1 3.9 1.7
sulfonic acid (4:2 FTS)

27619-97-2 1H, 1H, 2H, 2H-Perfluorooctane 7.7 | ™0 e lﬂj 8.1 7.7 2.5 CCH
sulfonic acid (6:2 FTS)

375-73-5 Perfluorobutanesulfonic 2.1 2.0 1.0 0.31
acid (PFBS)

375-22-4 Perfluorobutanocic acid 2.8 |3 8.1 4.1 2.0
(PFBA)

335-76-2 Perfluorodecanoic acid 1.0|U 2.0 1.0 0.51
(PFDA)

151772-58-6 Nonafluoro-3, 6-dioxaheptano 2.0(0U 4.1 2.0 1.0
ic acid (NFDHAR)

307-55-1 Perfluorododecanoic acid 1.0 | U 2.0 1.0 0.51
(PFDOA) B -

2355-31-9 N-methylperfluorooctanesulf 2.4 |0 4.1 2.4 1.2
onamidoacetic acid

113507-82-7 Perfluoro (2-ethoxyethane) 1.8 ] U 4,1 1.8 0.51
sulfonic acid (PFEESA)

375-92-8 Perfluoroheptanesulfonic 1.5]J 2.0 1.0 0.41
acid (PFHpS) -

375-85-9 Perfluoroheptanoic acid 5.2 )( 2.0 1.0 0.53
(PFHpPA)

355-46-4 Perfluorohexanesulfonic 100 2.0 1.1 0.58
acid (PFH=xS)

2991-50-6 N-ethylperfluorooctanesulfo 1.4 |0 2.0 1.4 0.71
namidoacetic acid

307-24-4 Perfluorohexanoic acid 17 2.0 1.0 0.51
(PFHxA)

863090-89-5 Perfluoro-4-methoxybutanoic 2.0 | U 4.1 2.0 1.0
acid (PFMBA)

FORM I 1633 ’q-(L;}
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Lab Name:

FORM I

PFAS ORGANICS ANALYSIS DATA SHEET

Eurofins Lancaster Laboratories
Environment Testing,

LLC

Job No.: 410-119212-1

SDG No.:

Client Sample ID: CBD-AOA-GW09-0323

Lab Sample ID: 410-119212-1

Matrix: Water Lab File ID: 23MAR28-94.d
Analysis Method: 1633 Date Collected: 03/16/2023 09:20
Extraction Method: 1633 Date Extracted: 03/20/2023 16:52
Sample wt/vol: 491.1 (mL) Date Analyzed: 03/28/2023 13:15
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 2 (ul) GC Column: Gemini C18 SOmm ID: 3 (mm)
% Moisture: % Solids: GPC Cleanup: (Y/N) N
Cleanup Factor:
Analysis Batch No.: 357909 Units: ng/L
CAS NO. COMPOUND NAME RESULT Q LOQ LOD DL
3TH-13~1 Perfluoro-3-methoxypropanoi 2.0|0U 4.1 2.0 0.51
c acid (PFMPA)
375-95-1 Perfluorononanoic acid 5.1 2.0 1.0 0.51
(PFNA)
1763-23-1 Perfluorooctanesulfonic 15 | LA ] 2.0 1.0 0.51
acid (PFOS)
335-67-1 Perfluorooctanoic acid 21 2.0 1.3 0.65
(PFOA)
2706-91-4 Perfluoropentanesulfonic 2.2 2.0 1.0 0.51
acid (PFPeS)
2706-90-3 Perfluoropentanoic acid 4.0 d 4.1 2.0 1.0
(PFPeA)
13252-13-6 Hexafluoropropylene Oxide 4.1 |0 8.1 4.1 2.0
Dimer Acid (HFPO-DA)
376~-06-7 Perfluorotetradecanoic acid 1.0 | U 2.0 1.0 0.51
(PFTeDA)
72629-94-8 Perfluorotridecanoic acid 1.0 | U 2.0 1.0 0.51
(PFTrDA)
2058-94-8 Perfluoroundecanoic acid 1.0 U 2.0 1.0 0.51
(PFURA)
FORM I 1633 )
M 1323
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TECHNICAL MEMORANDUM

Data Quality Assessment

Per- and Polyfluoroalkyl Substances

Naval Research Laboratory — Chesapeake Bay Detachment
Chesapeake Beach, Maryland

DATE: May 2023

Introduction

The purpose of this technical memorandum is to present the results of the data validation process for the soil and
water samples collected in March 2023.

Soil and water samples were submitted to Eurofins Lancaster Laboratories for per- and polyfluoroalkyl substances
(PFAS) analysis by United States Environmental Protection Agency Method 1633, Liquid Chromatography Tandem
Mass Spectrometry (LC-MS/MS) compliant with Department of Defense (DoD) Quality Systems Manual (QSM)
Version 5.4 Table B-24 (DoD, 2019).

The sample results were validated by Environmental Data Services, Inc. (EDS) for compliance with the following:
e General Data Validation Guidelines (DoD, 2019)

e Data Validation Guidelines Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances
Analysis by QSM Table B-24 (DaD, 2022)

e Department of Defense Data Validation Guidelines Module 1, 2 and 4 Revised Blank Qualification Table (DoD,
2021)

e Sampling and Analysis Plan Site Inspection for Per- and Polyfluoroalkyl Substances, Naval Research Laboratory
— Chesapeake Bay Detachment, Chesapeake Beach, Maryland (CH2M, 2023)

e Professional judgment

The data validation findings for the following sample delivery groups were reviewed by CH2M HILL for this data
quality assessment:

Sample Delivery Groups

410-117772-1 410-119212-1

410-118202-1 410-118025-1

410-118760-1 410-118920-1

During data validation, EDS assigned qualifying flags to sample results for associated quality assurance/quality
control (QA/QC) results outside of acceptance criteria, as specified in the guidance documents. This qualification
also included the use of secondary qualifier flags. The secondary qualifiers provide the reasoning behind the
assignment of a qualifier to these data. The data quality assessment evaluated the data validation findings against
PARCCS criteria (precision, accuracy, representativeness, comparability, completeness, and sensitivity) as
qualitative and quantitative indicators of data quality. The findings are documented within the criteria sections
below.



DATA QUALITY ASSESSMENT, PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT, CHESAPEAKE BEACH, MARYLAND

Validation Flag Definitions

The following primary qualifiers were used to qualify the data:

[NULL]: Detection. Further qualification was not warranted.

[J]:

[U]:

Estimated.

Nondetect or not detected at significantly greater than that in an associated blank.

[UJ]:  Nondetect; estimated reporting limit.

The secondary qualifiers are listed in Attachment 1.

Quality Control Measures

The following QA/QC measures were reviewed during the data quality evaluation procedure:

Holding Times: The holding times are evaluated to verify that samples were extracted and analyzed within
holding times.

Blank Samples: Method blank, equipment blank, and trip blank samples were provided for this project. Blank
samples enable the reviewer to determine whether an analyte may be attributed to sampling or laboratory
procedures, rather than environmental contamination from site activities.

Lab Control Sample (LCS)/Lab Control Sample Duplicate (LCSD): These samples are a "controlled matrix,"
laboratory reagent water in which target compounds have been added prior to extraction and analysis. The
recoveries serve as a monitor of the overall performance of each step during the analysis, including sample
preparation.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples: Spike recovery is used to evaluate potential matrix
interferences, as well as accuracy. Precision information is also determined by calculating the reproducibility
between the recoveries of each spiked parameter.

Field Duplicate/Triplicate Samples: These samples are collected to determine the precision between a native
sample and its duplicates. This information can only be determined when target compounds are detected.

lon Ratio: lon ratios can be used to help determine whether the matrix of the sample has resulted in a bias in
the data. To determine whether a bias has potentially occurred, the ion ratio is evaluated against the ion ratio
of standards, which do not contain matrix interferences. lon ratio failures could be caused by matrix
interference or be the result of the presence of isomers in the sample at different ratios than the ratio of
isomers present in the calibration standards.

Extracted Internal Standard (EIS) Recovery: These recoveries are used to correct for bias associated with
matrix interferences and sample preparation efficiencies, injection volume variances, chromatographic
behavior, and mass spectrometry ionization efficiency.

Internal Standards: These are compounds added to the sample extracts prior to analysis. Their retention
times and response are evaluated for method compliance. The internal standards are used in the
guantification of the target parameters and to monitor the instrument sensitivity and response for stability
during analysis.

Initial Calibration: The initial calibration ensures the instrument is capable of producing acceptable qualitative
and quantitative data for the compounds of interest. Multiple standard solutions are analyzed to determine
the response and linearity of the instrument over a varying concentration range.

Continuing Calibration: The continuing calibration checks the satisfactory performance of the instrument and
its predicted response to the target compounds by analysis of a standard solution at known concentrations.



DATA QUALITY ASSESSMENT, PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT, CHESAPEAKE BEACH, MARYLAND

PARCCS Review

Evaluation of the PARCCS criteria for all samples is discussed below.

Precision

Precision is defined as the agreement between duplicate results and is calculated as relative percent difference
(RPD) by comparing duplicate MS/MSD and LCS/LCSD recoveries and field duplicate sample results.

MS/MSD and LCS/LCSD
MS/MSD and LCS/LCSD RPDs met acceptance criteria with no results qualified for high RPD.

Field Duplicates

6:2 FTS in the field duplicate pair CBD-A01-SS01-000H (7.4 nanograms per gram [ng/g]) and CBD-A01-SS01P-000H
(3.1 ng/g) was qualified for RPD outside of Sampling and Analysis Plan (SAP)-specified criteria. The more
conservative value of 7.4 ng/g should be used for evaluating project data quality objectives (DQOs).

Perfluorododecanoic acid (PFDoA) in the field duplicate pair CBD-A01-5S01-000H (2.7 ng/g) and CBD-A01-SSO1P-
000H (1.1 ng/g) was qualified for RPD outside of SAP-specified criteria. The more conservative value of 2.7 ng/g
should be used for evaluating project DQOs.

Perfluorohexanesulfonic acid (PFHxS) in the field duplicate pair CBD-A01-SS01-000H (27 ng/g) and CBD-A01-
SS01P-000H (14 ng/g) was qualified for RPD outside of SAP-specified criteria. The more conservative value of 27
ng/g should be used for evaluating project DQOs.

Perfluoroundecanoic acid (PFUnA) in the field duplicate pair CBD-A01-SS01-000H (7.6 ng/g) and CBD-A01-SSO1P-
000H (4.2 ng/g) was qualified for RPD outside of SAP-specified criteria. The more conservative value of 7.6 ng/g
should be used for evaluating project DQOs.

The remaining field duplicate pairs met acceptance criteria with none of the remaining results qualified for
exceedance of RPD.

Associated results were J-qualified as “estimated” with secondary qualifier “FD” and are summarized in
Attachment 2.

Accuracy

Accuracy is a measure of the agreement between an experimental determination and the true value of the
parameter being measured. For organic analyses, each sample was spiked with EIS compounds. Additionally, an
MS/MSD and LCS were spiked with a known parameter concentration before preparation. Internal standards also
provide a measure of accuracy. EIS, MS/MSD, and internal standards provide a measure of the matrix effects on
analytical accuracy. The LCS demonstrates the accuracy of the method and the laboratory’s ability to meet the
method criteria. Accuracy is also assessed by calibration responses. Potential biases and trends were evaluated by
first determining whether a QA/QC exceedance may indicate a potential bias or trend. If so, then the exceedance
was examined to determine whether the bias or trend was significant enough to warrant the rejection of data.

MS/MSD and LCS/LCSD

Perfluorobutanesulfonic acid (PFBS) and perfluoropentanesulfonic acid (PFPeS) in sample CBD-A01-GW01-0323
were qualified for high recovery in the MSD. This does not affect the usability of the record because the result for
PFBS is significantly lower than the screening level, and PFPeS does not have a screening level. The MS/MSD and
LCS/LCSD recoveries for the remaining records met acceptance criteria with no results qualified for percent
recoveries outside of SAP-specified criteria.

Associated results were J-qualified as “estimated” with secondary qualifier “MSH” and are summarized in
Attachment 2.



DATA QUALITY ASSESSMENT, PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT, CHESAPEAKE BEACH, MARYLAND

EIS

EIS recoveries met acceptance criteria.

Internal Standards
Internal standard recoveries met acceptance criteria.

lon Ratios

lon ratios met acceptance criteria with the following exceptions:

Samples CBD-A01-GW01-0323, CBD-A01-SS01-000H, CBD-A01-SS02-000H, CBD-A01-SB03-0H02, CBD-A01-SS03-
000H, CBD-A01-SB04-0H02, CBD-A01-SB04P-0H02, CBD-A01-SB05-0H02, CBD-AOA-GW09-0323, and CBD-AOA-

GW19-0323 did not meet the ion ratio criteria for various PFAS compounds. The potential bias is not interpreted
to affect data usability.

Associated results were J-qualified as “estimated” with secondary qualifier “OT” and are summarized in
Attachment 2.

Analytical and Laboratory Blanks
No target analytes were detected in the analytical and laboratory blanks.

Calibration

4:2 FTS exceeded continuing calibration criteria for samples CBD-A01-GW02-0323, CBD-A01-GW03-0323, CBD-
A01-GWO03P-0323, and CBD-A01-SB05-0H02. The exceedance is hot interpreted to affect data usability.

6:2 FTS exceeded continuing calibration criteria for samples CBD-A01-SB01-1415, CBD-A01-SB04-0H02, CBD-A01-
SB04P-0H02, CBD-A01-SB04-1415, CBD-A01-SS04-000H, CBD-AOA-GW19-0323, and CBD-AOA-GW09-0323. The
exceedance is not interpreted to affect data usability.

4,8-dioxa-3H-perfluorononanoic acid (ADONA) exceeded continuing calibration criteria for samples CBD-A01-
SB01-1415, CBD-A01-SB04-0H02, CBD-A01-SB04P-0H02, CBD-A01-SB04-1415, CBD-A01-SS04-000H, and CBD-AQA-
GW19-0323. The exceedance is not interpreted to affect data usability.

Perfluorotridecanoic acid (PFTrDA) exceeded continuing calibration criteria for sample CBD-A01-GW01-0323. The
exceedance is not interpreted to affect data usability.

Associated results were UJ-qualified as “nondetect, estimated reporting limit” with secondary qualifier “CCH” and
are summarized in Attachment 2.

Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent a characteristic environmental condition (e.g., nature and extent of contamination). Representativeness
is a subjective parameter and is used to evaluate the efficacy of the sample planning design. In terms of data
quality, representativeness was assured because the sampling team followed approved standard operating
procedures (SOPs) for sample collection and handling, and the laboratory followed approved SOPs for sample
handling, preparation, and analysis.

Holding Times
All holding time requirements were met.

Completeness

Completeness is defined as the percentage of measurements that are judged to be valid, with validity being
defined by the DQOs. Therefore, completeness is calculated as the number of analytically sound results that are
available for use compared to the total number of measurements made. The data validation guidance designates
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all results, except those R-qualified as “rejected,” to be available for use as analytically sound results. The R-
qualifier is the only qualifier that negatively affects a data point’s availability. The data set is 100 percent complete
and the completeness goal of 95 percent was achieved.

Comparability

Comparability is another qualitative measure designed to express the confidence with which one data set may be
compared to another. Factors that affect comparability are sample collection and handling technigues, sample
matrix, and analytical methods. In this case, because approved SOPs were used for sample collection and
handling, common sample matrices were evaluated, and adherence to the DoD QSM Version 5.4 was followed,
the data user may be confident that this data set is comparable to others of acceptable data quality.
Comparability is controlled by the other PARCCS parameters because data sets can be compared with confidence
only when precision and accuracy are known. Precision and accuracy were demonstrated to be acceptable, and
the data user may be confident that this data set is comparable to others of high data quality.

The recalculation of the laboratory quantitation was performed at a 10 percent frequency in accordance with the
statement of work with no anomalies found. The assumptions made about the PARCCS were proper and correct.
No error in judgment was found during this review of the data validation reports, which are included in Appendix
G of the Basewide Site Inspection report.

Sensitivity

Sensitivity is the ability of an analytical method or instrument to discriminate between measurement responses
representing different concentrations. This capability is established during the planning phase to meet project-
specific objectives. It is important to be able to detect the target analytes at the levels of interest. Sensitivity
requirements include the establishment of various limits, such as calibration requirements and instrument limits
of detection (LODs) and limits of quantitation (LOQs). No limits were raised above the screening levels.

Conclusion

A review of the analytical data submitted regarding the Naval Research Laboratory — Chesapeake Bay Detachment
sampling event from March 2023 has been completed. The validation review demonstrated that the analytical
systems were generally in control, and that all the data results can be used in the project decision-making process.
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Attachment 1. Secondary Data Qualifier, or Validation Reason, Codes

Secondary Data

Qualifier Description

CCH Continuing Calibration Verification — High Recovery

FD Field Duplicate

MSH Matrix Spike and/or Matrix Spike Duplicate — High Recovery

oT Other
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Sample ID %a;gneple Analyte Final Result g\ljgi;:g:ary Units Secondary Qualifier

CBD-A01-SS03-000H N Perfluoropentanoic acid (PFPeA) 0.91 J NG G oT

CBD-A01-SS03-000H N Perfluorononanoic acid (PFNA) 0.13 J NG_G oT

CBD-A01-SS03-000H N Perfluorododecanoic acid (PFDoA) 0.24 J NG_G oT

CBD-A01-SB03-0H02 N Perfluorooctanoic acid (PFOA) 0.19 J NG_G oT

CBD-A01-SS01-000H N Perfluoroundecanoic acid (PFUnA) 7.6 J NG_G FD

CBD-A01-SS01-000H N Perfluorododecanoic acid (PFDoA) 2.7 J NG G FD

CBD-A01-SS01-000H N Perfluorohexanesulfonic acid (PFHxS) 27 J NG_G FD

CBD-A01-SS01-000H N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 7.4 J NG_G FD
(6:2FTS)

CBD-A01-SS01-000H N N-Methyl Perfluorooctanesulfonamidoacetic 0.15 J NG_G oT
acid (MeFOSAA)

CBD-A01-SB04-1415 N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 0.80 Ul NG_G CCH
(6:2FTS)

CBD-A01-SB04-1415 N 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 0.40 Ul NG_G CCH

CBD-A01-SS01P-000H FD Perfluoroundecanoic acid (PFUNnA) 4.2 J NG_G FD

CBD-A01-SS01P-000H FD Perfluorododecanoic acid (PFDoA) 11 J NG_G FD

CBD-A01-SS01P-000H FD Perfluorohexanesulfonic acid (PFHxS) 14 J NG_G FD

CBD-A01-SS01P-000H FD 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 3.1 J NG_G FD
(6:2 FTS)

CBD-A01-SB01-1415 N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 0.79 Ul NG_G CCH
(6:2 FTS)

CBD-A01-SB01-1415 N 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 0.40 Ul NG_G CCH

CBD-A01-5504-000H N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 0.80 Ul NG_G CCH

(6:2 FTS)




Attachment 2. Assigned Qualifiers

Sample ID %a;gneple Analyte Final Result g\ljgi;:g:ary Units Secondary Qualifier
CBD-A01-5504-000H N 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 0.40 Ul NG G CCH
CBD-A01-SB04-0H02 N Perfluorohexanoic acid (PFHXA) 0.33 J NG G oT
CBD-A01-SB04-0H02 N Perfluorononanoic acid (PFNA) 0.43 J NG_G oT
CBD-A01-SB04-0H02 N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 0.80 Ul NG_G CCH
(6:2 FTS)
CBD-A01-SB04-0H02 N 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 0.40 Ul NG G CCH
CBD-A01-SB04P-0H02 FD Perfluorononanoic acid (PFNA) 0.42 J NG_G oT
CBD-A01-SB04P-0H02 FD Perfluorodecanoic acid (PFDA) 0.25 J NG_G oT
CBD-A01-SB04P-0HO02 FD 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 0.80 Ul NG_G CCH
(6:2 FTS)

CBD-A01-SB04P-0HO02 FD 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 0.40 Ul NG_G CCH
CBD-A01-5502-000H N Perfluorononanoic acid (PFNA) 0.069 J NG_G oT
CBD-A01-SB05-0H02 N Perfluorohexanoic acid (PFHxA) 0.077 J NG_G oT
CBD-A01-SB05-0H02 N 4:2 Fluorotelomersulfonic acid (4:2 FTS) 0.40 Ul NG_G CCH
CBD-A01-GW02-0323 N 4:2 Fluorotelomersulfonic acid (4:2 FTS) 3.7 Ul NG L CCH
CBD-A01-GW03-0323 N 4:2 Fluorotelomersulfonic acid (4:2 FTS) 3.9 Ul NG L CCH
CBD-A01-GWO03P-0323 FD 4:2 Fluorotelomersulfonic acid (4:2 FTS) 3.8 Ul NG_L CCH
CBD-A01-GWO01-0323 N Perfluorobutanesulfonic acid (PFBS) 38 J NG_L MSH
CBD-A01-GWO01-0323 N Perfluoropentanesulfonic acid (PFPeS) 84 J NG L MSH
CBD-A01-GWO01-0323 N Perfluoropentanoic acid (PFPeA) 140 J NG_L oT
CBD-A01-GWO01-0323 N Perfluorotridecanoic Acid (PFTrDA) 0.96 Ul NG_L CCH
CBD-AOA-GW19-0323 N 4,8-dioxa-3H-perfluorononanoic acid (ADONA) 3.8 Ul NG L CCH
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Attachment 2. Assigned Qualifiers

Sample : DV/Primary . -
Sample ID Type Analyte Final Result Qualifier Units Secondary Qualifier
CBD-AOA-GW19-0323 N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 7.5 Ul NG_L CCH
(6:2 FTS)
CBD-AOA-GW19-0323 N Perfluoropentanoic acid (PFPeA) 55 J NG_L oT
CBD-AOA-GW09-0323 N 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 7.7 Ul NG L CCH
(6:2 FTS)
CBD-AOA-GW09-0323 N Perfluorooctane sulfonate (PFOS) 15 J NG L oT

CCH = continuing calibration verification — high recovery
DV = data validation

FD =field duplicate

ID = identification

J = estimated

MSH = matrix spike and/or matrix spike duplicate — high recovery
N =normal

NG_G = nanogram(s) per gram

NG_L = nanogram(s) per liter

OT = other

UJ = nondetect; estimated reporting limit
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