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Executive Summary

This Site Inspection (SI) Report was prepared by CH2M HILL, Inc., a wholly owned subsidiary of Jacobs, for the
Department of the Navy (Navy), Naval Facilities Engineering Systems Command (NAVFAC) Atlantic, under the
Comprehensive Long-term Environmental Action—Navy Contract N62470-16-D-9000, Contract Task Order
N4425518F4117 for submittal to NAVFAC Northwest. This Sl Report presents the data and findings obtained from
a per- and polyfluoroalkyl substances (PFAS) investigation conducted at Naval Base Kitsap (NBK) Keyport in
Keyport, Washington.

A Preliminary Assessment (PA) for PFAS was conducted at NBK-Keyport to identify potential PFAS release areas?!
(CH2M, 2020). Of the 21 areas identified for evaluation, 9 were identified as potential PFAS release areas and 12
were recommended for no further action. Additionally, four special areas associated with NBK-Keyport, but not
part of the installation, were recommended for no further action in a technical memo published prior to the PA
(CH2M, 2018). Of the nine potential PFAS release areas, two areas, the Former Metal Plating Shop/Waste Qil Spill
Area (Operable Unit [OU] 2/Area 8) and the Keyport Landfill (OU 1) were recommended for Remedial
Investigation (RI) and were not investigated in the Sl, since PFAS were known to be present at these areas from
previous sampling results. PFAS were present at concentrations greater than the May 2023 screening levels (SLs)
(USEPA, 2023). Seven areas were recommended for further investigation as part of an SI.

The seven sites recommended for Sl are as follows:

e Building 76
e 2008 Car Fire site
e Keyport Sludge Disposal Area (Operable Unit [OU] 2/Area 5)

e Building 1006

e Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2)
e Keyport Peninsula Fill (Site 7)

e Landfill Extension (Northeast Portion of Area 22)

The objectives of the Sl were identified in the Sampling and Analysis Plan, Site Inspection for Per- and
Polyfluoroalkyl Substances for Naval Base Kitsap-Keyport, Keyport, Washington (CH2M, 2022a):

e Determine whether PFAS are present in groundwater and soil at concentrations warranting further
investigation.

e Refine the understanding of the hydrogeologic characteristics at potential PFAS release areas and evaluate
the potential for on- and off-Base migration of PFAS, if present.

PFAS are water-soluble and relatively mobile through soils to groundwater. Therefore, if a historical release
occurred at a potential PFAS release area, it is likely to be detected within groundwater at the release area and/or
downgradient. Based on this rationale, the Sl activities included collection of groundwater and soil samples at or
near the seven potential PFAS release areas identified in the PA. Groundwater and soil samples were analyzed for
the 18 PFAS compounds listed in Method 537.1 via liquid chromatography tandem mass spectrometry compliant
with the Department of Defense (DoD) and Department of Energy Consolidated Quality Systems Manual for
Environmental Laboratories, Version 5.3, in accordance with the laboratory’s Environmental Laboratory
Accreditation Program accreditation letters.

Soil and sediment data were initially screened against residential scenario soil screening levels (SLs) for
perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), perfluorobutanesulfonic acid (PFBS),
perfluorononanoic acid (PFNA), perfluorohexanesulfonic acid (PFHxS), and hexafluoropropylene oxide dimer acid
(HFPO-DA) presented in the November 2022 Regional Screening Level (RSL) Table (USEPA, 2022). Groundwater

1 Potential PFAS release areas were referred to as potential PFAS source areas in the PA (CH2M, 2020).
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analytical results were initially screened against residential scenario tap water SLs for PFOA, PFOS, PFBS, PFNA,
PFHxS, and HFPO-DA presented in the November 2022 RSL Table (USEPA, 2022). These SLs are as follows:

e PFOA - Soil SL: 19 micrograms per kilogram (ug/kg), groundwater SL: 6.0 nanograms per liter (ng/L)
e PFOS - Soil SL: 13 pg/kg, groundwater SL: 4.0 ng/L

e PFBS —Soil SL: 1,900 pg/kg, groundwater SL: 600 ng/L

PFNA — Soil SL: 19 pg/kg, groundwater SL: 5.9 ng/L

PFHxS — Soil SL: 130 pg/kg, groundwater SL: 39 ng/L

e HFPO-DA —Soil SL: 23 pg/kg, groundwater SL: 6.0 ng/L

Following completion of the initial data screening and human health risk screening (HHRS), the USEPA published
RSLs for two additional PFAS: perfluorobutanoic acid (PFBA) and perfluorohexanoic acid (PFHxA) (USEPA, 2023).
Consistent with DoD Instruction 4715.18, and in consideration of the timing of this report, the PFHxA SL was used
for screening soil and groundwater data at potential PFAS release areas only where inclusion of these values had
the potential to impact site management decisions (that is, the potential PFAS release areas not already
recommended for Rls). PFBA was not included in the analyte list for the Sl but will be included during further
investigations. The SL for PFHxA is as follows:

e  PFHxA —Soil SL: 3,200 pg/kg, groundwater SL: 990 ng/L

PFHxA did not exceed SLs; therefore, it does not impact site management decisions. Because an Rl is
recommended for some of the Sl areas, an evaluation of PFBA and PFHxA would not change the recommendation.
PFBA and PFHxA will be considered in the Rl planning.

Subsurface soil samples were collected from two depth intervals during installation of new groundwater
monitoring wells at the potential PFAS release areas during the Sl. Standalone surface soil samples were also
collected at Building 76, the 2008 Car Fire site, and Building 1006. Soil borings were advanced (with no monitoring
wells installed) at Building 76 and the Keyport Sludge Disposal Area (OU 2/Area 5). PFAS were detected in soil at
each of the potential PFAS release areas; however, detections only exceeded the SLs at Building 76, Building 1006,
and the Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2).

Groundwater samples were collected from the newly installed monitoring wells following well development at
the potential PFAS release areas, and from one existing well at the Van Meter Road Spill/ Former Drum Storage
Area (OU 2/Area 2). PFAS were detected in groundwater samples at the potential PFAS release areas except the
Landfill Extension (Northwest Portion of Area 22), and concentrations exceeded the SLs at five potential PFAS
release areas.

Sediment samples were collected at one Sl area, the Van Meter Road Spill/Former Drum Storage Area
(OU 2/Area 2). Two PFAS (PFOS and PFOA) were detected in sediment, but at concentrations below the SLs.

At this time, no further investigation is recommended for the following two areas:

e Keyport Peninsula Fill (Site 7)
e Landfill Extension (Northeast Portion of Area 22)

Rls are recommended for the following five areas:

e Building 76

e Keyport Sludge Disposal Area (OU 2/Area 5)

e 2008 Car Fire (adjacent to Building 198)

e Building 1006

e Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2)
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SECTION 1

Introduction

This Site Inspection (SI) Report was prepared by CH2M HILL, Inc., a wholly owned subsidiary of Jacobs, for the
Department of the Navy (Navy), Naval Facilities Engineering Systems Command (NAVFAC) Atlantic, under the
Comprehensive Long-term Environmental Action—Navy (CLEAN) 9000, Contract N62470-16-D-9000, Contract
Task Order N4425518F4117 for submittal to NAVFAC Northwest. This S| Report presents the data and findings
obtained from a per- and polyfluoroalkyl substances (PFAS) investigation conducted at Naval Base Kitsap (NBK)
Keyport in Keyport, Washington (Figure 1-1).

The objectives of the Sl were defined in the Sampling and Analysis Plan, Site Inspection for Per- and
Polyfluoroalkyl Substances for Naval Base Kitsap-Keyport, Keyport, Washington (SAP) (CH2M, 2022a). The
objectives were as follows:

e Determine whether PFAS are present in groundwater and soil at concentrations warranting further
investigation.

e Refine the understanding of the hydrogeologic characteristics at potential PFAS source areas and evaluate the
potential for on- and off-Base migration of PFAS, if present.

This SI Report outlines the approach taken to achieve the listed objectives, results, conclusions regarding data
collected, and recommendations. The conclusions and recommendations provided reflect the status of evolving
PFAS regulatory guidelines at the time of reporting.
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SECTION 2

Site Background and Physical Setting

This section presents background information on NBK-Keyport, including site history, potential sources of PFAS,
and relevant information on the physical and hydrogeologic setting at the site.

2.1 Facility Background
2.1.1  Description and History

NBK-Keyport occupies 340 acres (including tidelands) adjacent to the town of Keyport in Kitsap County,
Washington, on a small peninsula in the central portion of Puget Sound (Figure 2-1). The peninsula is bordered by
Dogfish Bay and Liberty Bay to the west and northwest and Port Orchard Bay to the north, northeast, and
southeast. NBK-Keyport, formerly known as Naval Undersea Warfare Center (NUWC) Keyport Division and Naval
Sea Systems Command Keyport, is one of two active NUWCs for the Navy’s Pacific Fleet.

NBK-Keyport was established in 1914 as the primary torpedo manufacturing station for the Navy’s Pacific Fleet,
and NBK-Keyport continues to provide technical support to the Pacific Fleet. The installation is comprised of both
residential and industrial areas. The northwestern portion of the installation, closest to the town of Keyport, is
primarily residential. The industrial area, located in the eastern portion of the installation, is bordered by Port
Orchard Bay to the east and the Shallow Lagoon to the south. The southern portion of the installation is primarily
housing and forested land, although several storage buildings, including Building 1006, exist southwest of the
Shallow Lagoon (Figure 2-1).

2.1.2 Previous Environmental Investigations

An Initial Assessment Study (IAS) was performed at NBK-Keyport in 1983 and identified several areas that were
potentially impacted by chemicals other than PFAS (VOCs, pesticides, metals, paint residues, strippers, lacquers,
thinners, deflocculant and enamels, detergents, cleaners, and waste sludge containing metals (NEESA, 1984). As a
result of the IAS and subsequent studies, four areas that are part of this Sl were the subject of additional
investigation: Area 2 (now referred to as OU2/ Area 2), Area 5 (now referred to as OU 2/ Area 5), Area 7 (now
referred to as Site 7), and Area 22, shown on Figure 2-1. This subsection provides brief background for each area.
PFAS were not chemicals of concern at the time of the IAS or subsequent investigations and were thus not
investigated.

In 1989, NBK-Keyport was officially listed on the National Priorities List and became a Superfund site. Two of the
PFAS Sl sites were recommended for further investigation in the Remedial Investigation (RI) and Feasibility Study
(FS) process at that time: Area 2 and Area 5, with the RI/FS process starting in 1988 and the final RI/FS report
completed in 1993 (Navy, 1993a).

e Van Meter Road Spill/Drum Storage Area (Operable Unit [OU] 2/Area 2): This area was referred to as Area 2 in
the IAS and is composed of three distinct sites — the Van Meter Road plating shop wastes spill area, where a
spill of plating shop wastes occurred in 1976, and two unpaved drum storage areas, which were operational
from the 1940s to the 1960s. The Van Meter Road Spill is a site on which a spill of plating shop wastes from
the former metal plating shop occurred in 1976 from a tank truck parked on Van Meter Road. The drum
storage areas currently operate as a construction material laydown yard with four existing structures
(Buildings 957, 1017, 1018, and 1077). In this area, unused product (any chemicals, solvents, fuels, and/or oils
used at NKB Keyport that came in 55-gallon drums) was reportedly released directly onto the ground surface
from partially filled drums. Chemicals, solvents, fuels, and oils used at NBK-Keyport that came in 55-gallon
drums could have contributed to PFAS impacts in this area. In total, an estimated 4,000 to 8,000 gallons of
waste was discharged to the environment between 1940 and the 1960s (NEESA, 1984). Following the RI/FS
process, the Record of Decision (ROD) for OU2, including OU 2/Area 2, was signed in 1994 (Navy, 19933,
2005). Currently, OU 2/Area 2 is one of three active Superfund sites at NBK-Keyport, with ongoing post-ROD
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activities being conducted, including long-term monitoring of several media and site operations and
maintenance to determine if remedial action objectives have been met.

e Keyport Sludge Disposal Area (OU 2/Area 5): This area is referred to as Area 5 in the IAS. Up to 5,000 gallons
of sludge from the former sewage treatment plant (STP), located near the current location of Building 180,
was disposed of from the 1940s through the mid-1970s at Area 5 (NEESA, 1984). Based on health risk
assessments conducted during the RI/FS process and before signing of the OU 2 ROD, Area 5 was documented
as requiring no further action in the ROD (Navy, 1993a, 2005).

Site 7 (referred to as Area 7 in the IAS) and Area 22 were not recommended for further investigation in the IAS;
however, subsequent geotechnical studies and excavations indicated the presence of contamination in the
subsurface fill and soil (URS, 1993). An S| was conducted for these areas in 1991 and 1992 to evaluate the
presence of contamination related to the fill and debris placed in these areas.

e Keyport Peninsula Fill (Site 7): This area was referred to as Area 7 in the IAS and borders Port Orchard Bay in
the northeast portion of NBK-Keyport. The area was originally shallow tidal flats until it was filled in stages
from the 1930s until 1972 with dredged spoils, excavation material, and gravels. Area 7 was recommended for
no further action because it was capped by pavement and buildings and was not considered to pose a threat
to human health or the environment (URS, 1993). During the SI, several metals and volatile or semivolatile
organic compounds were detected at concentrations above potential regulatory criteria; however, due to the
limited exceedances and the paved surface cover across the majority of the site, no further removal actions or
investigations were recommended in the SI.

e Area 22: Area 22 was the primary industrial and domestic waste disposal facility for NBK-Keyport from the
1930s until the landfill closed in 1973. Area 22 is predominantly paved and comprised of parking lots and light
industrial buildings. During the 1993 SI, several metals were detected at concentrations above potential
regulatory criteria; however, due to the limited exceedances and the paved surface cover in the majority of
the site, no further removal actions or investigations were recommended in the 1993 SI.

Two additional areas described in the IAS, OU 1 (Site 1) and OU 2/Area 8, were sampled for the presence of PFAS.
The sampling was not conducted as part of an ongoing investigation of PFAS sources or intended to define nature
and extent of PFAS impacts in these areas. OU 1, known as the Keyport Landfill, was operational from the 1930s
to 1973 and was the primary industrial waste disposal site at NBK Keyport during that time span (NEESA, 1984). At
OU 1/Site 1, new and existing monitoring wells were sampled for PFAS between 2019 and 2022. OU2/ Area 8 is
the former metal plating shop and waste oil spill area. At OU 2/ Area 8, existing monitoring wells were sampled
for PFAS in 2018 and 2019 as part of long-term monitoring efforts and in support of a future ecological risk
assessment under the existing ROD.

In 2020, a Preliminary Assessment (PA) for PFAS was conducted at NBK-Keyport to identify potential PFAS release
areas (CH2M, 2020). Of the 21 areas identified for evaluation, 9 were identified as potential PFAS release areas
and 12 were recommended for no further action (in addition to the special areas located outside the NBK-Keyport
footprint that were recommended for no further action in a technical memo published prior to the PA [CH2M,
2018]). Of the 9 potential PFAS release areas, seven were recommended for further investigation as part of an Sl:
Building 76, 2008 Car Fire, Keyport Sludge Disposal Area (OU 2/Area 5), Building 1006, Van Meter Road
Spill/Former Drum Storage Area (OU 2/Area 2), Keyport Peninsula Fill (Site 7), and Landfill Extension (Northeast
Portion of Area 22). The PA recommended additional investigation at these seven areas based on the potential for
a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)-type release of PFAS-
containing materials during historical Navy operations. The PA also recommended two sites, OU 1 and OU 2/Area
8, move directly from PA to Rl, since PFAS were known to be present in previous sampling results. PFAS were
present at concentrations greater than the May 2023 SLs (USEPA, 2023).

2-2 231127103209_C247FA2B



SECTION 2—SITE BACKGROUND AND PHYSICAL SETTING

2.2 Environmental Setting

This section provides the environmental setting of NBK-Keyport.

221 Climate

The climate on the Keyport peninsula is characterized by cool, dry summers and wet, cool winters (NEESA, 1984).
Average high temperatures during the summer months range from 65 to 80 degrees Fahrenheit, while winter
highs are typically in the 40 degrees Fahrenheit range (Weatherbase, 2023). Average annual precipitation is
approximately 36 inches, approximately three-fourths of which falls between October and April (NEESA, 1984).
The Keyport area receives approximately 6 inches of snowfall annually (Weatherbase, 2023).

2.2.2  Topography and Hydrologic Setting

NBK-Keyport and the town of Keyport are situated on a low-lying peninsula. Elevations within the vicinity of the
installation range from approximately 10 to 60 feet above mean sea level (NEESA, 1984). The developed area of
the peninsula lies on a broad flat knoll that slopes gently to the north and east into Port Orchard Bay, to the south
toward the Shallow Lagoon, and to the west to the tidal flat adjoining Dogfish Bay (Figure 2-1). A ridge is present
at the southeast corner of the installation, and topography at the south edge and southwest of the installation
also rises steeply. Portions of NBK-Keyport have been historically cut and filled to accommodate infrastructure
and housing on the installation, which has altered the topography slightly on a localized scale.

Marine or brackish water bodies on and near the installation consist of Liberty Bay, Port Orchard Bay, Dogfish Bay,
the Tide Flats, Marsh Pond, and the Shallow Lagoon. Freshwater bodies include two creeks draining into the
Marsh Pond and two streams that discharge into the Shallow Lagoon (Figure 2-1). The Shallow Lagoon also
receives overland flow from the highlands south of the installation and from the southwestern portion of the
industrial area. Liberty Bay receives runoff and overland flow from the northwestern portions of the installation
and Port Orchard Bay receives runoff and overland flow from the northern, eastern, and southeastern portions of
the installation. Overland flow drains in a radial pattern from the small knoll northeast of the main gate. Areas
southwest of the knoll and west of a groundwater divide across the center of the installation drain toward Dogfish
Bay via the Tide Flats and Marsh Pond to the east (URS, 1992).

Much of NBK-Keyport is covered in low-permeability surfaces (extensive paved areas and low-permeability soil)
with stormwater infrastructure to capture and control surface water. Stormwater catchments collect and divert
water to several outfalls within the surrounding surface water bodies.

2.2.3  Geologic Setting

The Keyport peninsula area lies within the Puget Sound Lowland, consisting of glacial and nonglacial deposits
overlying volcanic bedrock. The nine stratigraphic units in the area, which may or may not be beneath the
installation, are (from youngest to oldest): Holocene Alluvium, Vashon Recessional Outwash, Vashon Till, Vashon
Advance Outwash, Colvos Sand, Clover Park Formation, Glacial Drift Unit, Early Pleistocene deposits, and Tertiary
volcanic bedrock. Surface conditions above these nine stratigraphic units generally consist of fill material, riprap,
and dredged material from the surrounding coastal areas.

Details about each stratigraphic unit are listed from the youngest to oldest units below (URS, 1992):
e Holocene Alluvium: localized, thin layers of sand, gravel, silt, and peat

e Vashon Recessional Outwash: discontinuous, unconsolidated units of sand, gravel, and silt; up to 100 feet
thick

e Vashon Till: a dense unit of gravel and cobble in silt, fine sand, and clay forming an aquiclude up to 80 feet
thick

e Vashon Advance Outwash: coarse sand and gravel with some silt lenses up to 50 feet thick
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e Colvos Sand: well-stratified sand with some lenses of fine gravel and clay; typically less than 150 feet thick

e Clover Park Formation: laminated silt and clay with lenses of sand, gravel, and peat forming a laterally
extensive aquiclude between 70 and 150 feet thick

e Glacial Drift Unit: gravel and coarse sand with localized till and clay; between 100 and 200 feet thick

e Early Pleistocene deposits: clay and silt with lenses of sand, gravel, and some till; over 400 feet thick

2.24  Hydrogeologic Setting

Two primary groundwater aquifers (generally referred to as “upper” and “lower”) occur at NBK-Keyport. Most of
NBK-Keyport is underlain by the Clover Park Formation, an aquitard separating the variably unconfined,
semiconfined, and confined upper aquifer above and the confined lower aquifer beneath it (Navy, 2005).

Groundwater within the upper aquifer at the site occurs within three poorly defined water-bearing zones that are
assumed to be hydraulically connected. The zones consist of locally perched groundwater in permeable sands
overlying Vashon Till deposits, groundwater in continuous water-bearing zones that exist within recent alluvial or
Vashon Recessional Outwash deposits, and groundwater that is confined or semiconfined below or within the
Vashon Till. A combination of these water-bearing zones may occur in any one area. Static water levels within the
upper aquifer are typically between 3 and 20 feet below ground surface (bgs) and show tidally influenced water
level fluctuations of between 0 and 6 feet, depending on well location and screened interval.

Groundwater flow within the upper aquifer at the site typically follows topography and parallels surface water
drainage patterns (Figure 2-1). Shallow groundwater flows in a radial pattern from a small knoll in the residential
area northeast of the main gate, toward marine and brackish surface water bodies surrounding the Keyport
peninsula. Near the southern end of NBK-Keyport, groundwater flows north and east, toward the Shallow Lagoon,
the marsh, and Port Orchard Bay. A groundwater divide trends north-south through the central portion of NBK-
Keyport. Groundwater flows west of the divide toward the Marsh Pond and Tide Flats, and east of the divide
toward the Shallow Lagoon and Port Orchard Bay (Figure 2-1) (URS, 1992).

The lower aquifer is generally present below depths of 120 feet bgs, extending to depths greater than 1,000 feet,
with flowing artesian conditions common between the depths of 674 and 805 feet (URS, 1992), the (general)
depth at which the local supply wells are screened. Due to a limited number of wells screened within the lower
aquifer, and the relatively large distance between them, groundwater flow direction in the lower aquifer is not
known. Hydraulic communication between the upper and lower aquifers is not likely because of the thickness of
the silt and clay aquitard (Clover Park Formation). Furthermore, while on-Base monitoring wells within the upper
aquifer sampled during previous investigations have shown PFAS impacts, PFAS (specifically perfluorooctanoic
acid [PFOA] and perfluorooctane sulfonate [PFOS]) have not been detected in samples collected from lower
aquifer wells, including on-Base supply Well 5 (Navy, 2016).

2.3 On-Base and Off-Base Drinking Water Source Evaluation

This section discusses the sources of drinking water at the Base and in the adjacent off-Base areas and whether
on-Base or off-Base drinking water could have been impacted by the potential PFAS source areas investigated as
part of the SI.

On-Base drinking water at NBK-Keyport is obtained from Well 5 in Building 64, in the central portion of NBK-
Keyport on the northern shore of the Shallow Lagoon (Figure 2-1), with a backup supply provided by the Kitsap
Public Utilities District (KPUD). Well 5 and the two KPUD wells adjacent to NBK-Keyport are screened within the
lower confined aquifer at depths ranging from 745 to 1,030 feet bgs (Navy, 2018); PFOA and PFOS were not
detected during previous sampling of Well 5 (Navy, 2016). Off-Base drinking water for the town of Keyport is
provided by two drinking water supply wells (one primary and one emergency), approximately 0.5 mile
upgradient of NBK-Keyport and approximately 80 feet cross-gradient of the base boundary, respectively, that are
screened within the lower aquifer. The primary drinking water supply well was sampled for PFAS in 2017 and
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PFOA and PFOS were not detected (Keyport Public Utility District Water Resources Director, pers. comm. 2022).
Hydraulic communication between the upper and lower aquifers is not likely because of the thickness of the silt
and clay aquitard (the Clover Park Formation) separating these two aquifer units; thus, no known exposure
pathway exists from potentially impacted upper aquifer groundwater to residents that rely on the municipal
water supply from KPUD primary and emergency supply wells or the on-Base drinking water well.

Based on data obtained from Washington State Department of Ecology (Ecology) and Washington State
Department of Health (DOH), private drinking water wells may serve some of the parcels within 1 mile to the
northwest of NBK-Keyport, including suspected private wells on developed and undeveloped parcels in the town
of Keyport. The wells may be downgradient or cross-gradient of shallow groundwater flow from the northeastern
portion of NBK-Keyport. However, the exact number of private wells and their locations, current operational
status (active or abandoned), depth, and usage are not well documented. Based upon limited records available,
some of these wells are suspected to be monitoring wells because of depth, location, and Navy contractor
affiliation or abandoned, as one public well record confirmed.

Private drinking water wells may exist in the town of Keyport, which is within 1-mile in a cross-gradient direction
of the Building 76. PFOA and PFOS either individually or combined were not detected in groundwater above 70
ng/L2. There were no detected concentrations of PFOS and/or PFOA above 70 ng/L in the monitoring wells and,
the groundwater flow direction at Building 76 is to the north/northwest and not toward potential off-base
drinking water wells. Based on the current data, a complete exposure pathway from Building 76 to off-Base
drinking water wells has not been identified. However, there is uncertainty regarding the direction of
groundwater flow along the Base boundary adjacent to the town of Keyport.

2 EPA issued lifetime drinking water health advisories for PFOA and PFOS in May 2016 of 70 ng/L, individually or combined. On March 14, 2023, EPA
proposed a draft regulatory drinking water standard for certain PFAS, including PFOA and PFOS. In response, DoD has issued the following statement:
"DoD respects and values the public comment process on this proposed nationwide drinking water rule and looks forward to the clarity that a final
regulatory drinking water standard for PFAS will provide. In anticipation of the final standard that EPA expects to publish by the end of 2023, the DoD is
assessing what actions DoD can take to be prepared to incorporate EPA’s final regulatory standard into our current cleanup process, such as reviewing
our existing data and conducting additional sampling where necessary. In addition, DoD will incorporate nationwide PFAS cleanup guidance, issued by
EPA and applicable to all owners and operators under the federal cleanup law, as to when to provide alternate water when PFAS are present.”
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SECTION 3

Field Investigation Methodology

This section describes the field activities, which were performed in accordance with the SAP (CH2M, 2022a)
except where noted. Field activities were conducted from August 2022 through August 2023; field notes are
provided in Appendix A.

3.1 Site Preparation and Utility Clearance

Prior to intrusive investigation activities, a site walk was conducted on August 12, 2022, with the drilling
subcontractor, the CH2M field team lead, and the NBK-Keyport Remedial Project Manager (RPM) to assess the
proposed drilling locations for drill rig accessibility, vegetation reduction needs (if any), presence of utility
infrastructure (aboveground powerlines, indications of subsurface utilities, etc.), and other potential hazards. Two
utility locate tickets were submitted to Washington 811 to notify private and public entities of the intended
ground-disturbing work. Responses from public utilities indicated that no public utilities are present on NBK-
Keyport. Subsequent 811 tickets were submitted as work progressed to renew the permit.

Prior to intrusive investigation activities, a third-party utility clearance subcontractor marked subsurface utilities
within the white line areas of proposed boring locations. Utility locates were remarked periodically over the
course of the field event as drilling progressed to ensure compliance with the permit time requirements.
Subsurface utilities were marked within 5 feet of the proposed boring locations. Ground-penetrating radar,
conductive, and nonconductive utility locate techniques were applied to mark all utilities present within drilling
areas. Excavation and outage requests were submitted to and approved by NBK-Keyport for each investigation
area prior to ground disturbance.

Subsurface utilities forced the relocation of several proposed monitoring wells or soil borings. Additional details
are provided in Section 3.17.

3.2 Archaeological Monitoring

Consultation with the NBK-Keyport cultural resources manager prior to mobilization required that archaeological
monitoring be conducted during intrusive environmental sampling activities to identify and protect cultural
resources in areas identified as having high potential based on either their location in relation to known
archaeological sites or their high probability for archaeological resources. Upon review of the Section 106
Consultation provided for review by the Navy, the Suquamish Tribal Historic Preservation Officer concurred with
the Navy determination of No Historic Properties Affected, with the requirement for monitoring of boring
activities by a professional archaeologist.

Archaeological monitoring was performed by a CH2M professional archaeologist who was onsite during intrusive
activities at these areas. The archaeological monitor examined excavated soils for archaeological artifacts and/or
evidence of past human use. No artifacts or other cultural resources were observed during the Sl activities.

3.3 Radiological Monitoring

A Radiation Protection Plan was prepared to identify potential general radioactive materials (G-RAM) that could
be encountered and to provide monitoring protocols during field investigation activities. Radiation monitoring
was performed during intrusive work at Keyport Peninsula Fill (Site 7) and Landfill Extension (Northeast Portion of
Area 22) sites. Monitoring was conducted in accordance with the Radiation Protection Plan. No G-RAM was
identified during monitoring.
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3.4  Monitoring Well Installation

Soil borings and monitoring well installations were conducted from August 29, 2022, to January 29, 2023, and
August 7 to 18, 2023. A total of 29 monitoring wells were planned for construction at NBK-Keyport; however, due
to the presence of equipment and ongoing pipeline projects at Site 7 that prevented access, one well was not
installed there, and only 28 monitoring wells were constructed during the initial drilling mobilization. This
deviation from the SAP (CH2M, 2022a) is further detailed in Section 3.17 and was recorded in Field Change
Request (FCR) #1, included herein as Appendix B. Soil boring logs are provided in Appendix C. Further, based on
initial evaluation of data from Building 76 and continued uncertainty as to the direction of groundwater flow, four
additional monitoring wells were installed at Building 76, for a total of 32 monitoring wells. The rationale and
description of this scope is provided in FCR #2, included in Appendix B.

New monitoring wells were installed in accordance with the State of Washington well construction standards by a
Washington-licensed driller. Well construction reports were submitted to Washington State Department of
Ecology following construction. Borehole advancement was conducted using a rotosonic drill rig. During drilling,
continuous soil cores were extruded and collected in plastic sleeves and logged for lithology. Borehole
advancement and soil logging were conducted in accordance with the SAP (CH2M, 2022a). The locations of the
monitoring wells installed are shown on Figures 3-1 through 3-6.

The new monitoring wells were constructed with 2-inch-inside-diameter Schedule 40 polyvinyl chloride (PVC)
risers connected to 2-inch inside diameter factory slotted 0.020-inch Schedule 40 PVC screen with a bottom cap.
The depth of the screened intervals varied at each well to screen across the groundwater table, as described in
the SAP (CH2M, 2022a). Twenty-two of the monitoring wells were installed with 10-foot screens; however, six
wells were constructed with a 20-foot screen to either obtain water production from multiple potentially
productive zones interspersed with less productive zones or due to potential fluctuations in groundwater
elevations due to tidal fluctuations. These installations were constructed in accordance with the SAP, which
allowed for use of screens shorter or longer than 10-feet to meet Sl objectives. The annular space between the
borehole wall and well screen was backfilled with a 12/20 sand filter pack, placed around the annular space of the
well screen from the bottom of the boring and extending to a minimum height of 2 feet above the top of the well
screen. A bentonite seal of at least 5 feet thick was placed above the top of 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-mount manholes, except for two wells at the Van Meter Road Spill/Former Drum
Storage Area (OU 2/Area 2) in a wooded area, which required stickup casing and protective bollards. Monitoring
well construction details are provided in Appendix C.

To avoid introducing PFAS during the well installation process, drill tooling and well development equipment used
PFAS-free components (such as parts or O-rings without Teflon, Viton, polytetrafluoroethylene, and all other
fluorinated compounds). Additionally, 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.
Coated bentonite pellets were not used to avoid possible introduction of PFAS.

3.5 Monitoring Well Development

After completing each well installation, monitoring wells were developed following a minimum of 24 hours to
allow for grout curing. Monitoring wells were developed by the drilling subcontractor and/or CH2M field staff
using a combination of surging, bailing, and pumping. During monitoring well development, the CH2M field crew
measured water quality parameters (WQPs), including potential of hydrogen (pH), temperature, specific
conductivity, oxidation-reduction potential (ORP), dissolved oxygen (DO) and turbidity with a water quality meter.
Development continued until turbidity was below 10 nephelometric turbidity units (NTUs) or at least three well
volumes of groundwater were removed.
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Development information, including turbidity, pH, specific conductivity, temperature, and gallons of water
removed, were recorded as field notes. In addition, the water quality meter was calibrated daily (at a minimum).
Well development logs are provided in Appendix D. Surge blocks, bailers, and pumps used during development
did not contain PFAS.

During well development of monitoring well NBKK-OU2A2-MW01, the well was found to have pulled in significant
amounts of filter pack sand during development, indicative of broken PVC or a compromised screen. Upon
inspection by the drilling subcontractor, it was determined that the likely break in the well screen was near the
bottom of the screen interval. On March 29, 2023, the well was repaired by inserting a small PVC plug at the
bottom of the screen interval, resulting in minimal loss to screen length. On the same date, the well was
developed as described above; the well development log is included in Appendix D.

3.6 Groundwater Sampling

Groundwater samples were collected from 28 newly installed monitoring wells and one existing monitoring well.
Two existing wells located at the Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2), 2MW-1 and
MW?2-2, could not be located and were not sampled. These SAP deviations are further detailed in Section 3.17.
Monitoring well NBKK-OU2A2-MWO01, which required repair prior to development, as described in Section 3.5,
was sampled on June 1, 2023. Additional samples were collected from the four newly installed monitoring wells at
Building 76 on August 14 and 15, 2023.

Samples were collected under low flow/low stress conditions with a PFAS-free bladder pump or a peristaltic
pump. The pump intake was placed at the middle of the saturated well screen interval. Prior to collecting the
sample, depth-to-water readings and WQPs were measured and recorded (approximately every 5 minutes) using
a depth-to-water meter and water quality meter, which were calibrated daily (at a minimum). Sampling began
when three well volumes had been purged or when minimal water level drawdown requirements were met and
WQPs had stabilized for three consecutive readings, as follows:

e Temperature within 3%

e pH within 0.1 pH units

e Conductivity within 3 percent

e Dissolved oxygen within 10 percent

e  ORP within 10 millivolts

e Turbidity measurements less than 10 NTUs or within 10 percent

Once drawdown requirements were met, depth-to-water, WQPs, and total well depth measurements were
recorded. Groundwater sampling data sheets and WQP measured during sampling are provided in Appendix E.

Groundwater was collected in laboratory-supplied high-density polyethylene (HDPE) bottles and placed into
coolers containing enough ice to keep the samples 0 to 10 degrees Celsius (but not frozen) until they were
received by the laboratory. Field quality assurance (QA) and quality control (QC) samples and frequencies are
discussed in Section 3.10.

To avoid introducing PFAS during groundwater sampling, PFAS-containing equipment and components were not
used. The use of PFAS-containing clothing and sunscreen, insect repellant, and other personal hygiene products
that may contain PFAS were avoided. Sample tubing was HDPE.

3.7 Groundwater Level Measurements

A synoptic groundwater elevation survey was conducted at accessible newly installed monitoring wells using a
water level indicator. Three wells within the Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) — two
new and one existing — were inaccessible inside a fenced area during the survey and several subsequent attempts.
The survey was conducted on January 27, 2023, more than 24 hours after well installation and development had
been completed. Depth-to-water was measured from the top of the PVC riser and recorded to the nearest 0.01
foot. Potentiometric surface maps for each of the Sl sites are presented on Figures 3-1 through 3-6, with
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potentiometric surfaces of Building 1006 and the Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2)
presented on one figure. An additional synoptic groundwater elevation survey was conducted at Building 76 on
August 16, 2023, to include the existing and newly installed wells. Synoptic groundwater elevations are provided
in Appendix F.

3.8 Soil Sampling

At each of the seven Sl sites, surface soil samples were collected from unpaved areas at each monitoring well
location. In addition, a total of ten standalone surface soil samples were collected from unpaved areas: five at
Building 76 (NBKK-B76-5505, NBKK-B76-SS10, NBKK-B76-5511, NBKK-B76-SS12, and NBKK-B76-SS13), two at the
2008 Car Fire site (NBKK-CF1-5504 and NBKK-CF1-5SS05), and three at Building 1006 (NBKK-B1006-5SS05, NBKK-
B1006-5S06, and NBKK-B1006-5SS07). Surface soil samples were collected from a depth interval of 0to 1 or0.5to 1
foot bgs using a stainless-steel hand trowel. Surface soil samples were biased towards topographically low areas
where surface water pooling or accumulation would be most likely to occur.

Subsurface soil samples were collected from each soil boring at which a monitoring well was installed, at either
one or two depth intervals determined by the geologists in the field according to the following guidelines as
prescribed by the SAP (CH2M, 2022a):

e Onesample from 1 to 2 or 2 to 3 feet bgs below asphalt, concrete, or obvious fill material where unpaved
surfaces were not present.

e During additional field activities at Building 76, one additional shallow subsurface soil sample was collected at
standalone soil borings to verify whether potential PFAS impacts extended below the surface, per
investigation activities scoped in FCR #2 (Appendix B). Samples were collected from 1 to 3 feet bgs at these
locations (NBKK-B76-SB10 through NBKK-B76-SB13).

e One sample at the capillary fringe in the unsaturated soil (where lithologic conditions allowed). During
additional well installation in August 2023 at Building 76, two subsurface soil samples were collected during
each well installation (at wells NBKK-B76-MWO06, NBKK-B76-MWO07, NBKK-B76-MWO08, and NBKK-B76-MWQ09).
These soil samples represent potential PFAS accumulation and migration zones at the air-water interface of
water-bearing material encountered and were collected directly above the selected well screen interval,
taking semi-confining lenses in the heterogeneous lithology into consideration, also between the capillary
fringe and the surface soil sample depths. This SAP deviation is described in Section 3.17.

Additionally, subsurface samples were collected from three standalone soil borings at which a monitoring well
was not installed: one location at Building 76 (NBKK-B76-SB05) and two boring locations at Keyport Sludge
Disposal Area (OU 2/Area 5) (NBKK-OU2A5-SB04 and NBKK-OU2A5-SB05).

Soil sample locations are presented on Figures 3-1 through 3-6. Subsurface soil samples were collected during
sonic drilling from the extruded soil core recovered from the sonic tooling in PFAS-free 4-inch core bags. Soil was
homogenized and collected into laboratory-supplied HDPE jars using reusable and decontaminated single-use
dedicated equipment. Soil samples were placed into coolers on ice for overnight shipment to the laboratory. Field
QA/QC samples and frequencies are discussed in Section 3.10.

To avoid introducing PFAS during soil sampling, PFAS-containing equipment and components were not used. The
use of PFAS-containing clothing and sunscreen, insect repellant, and other personal hygiene products that may
contain PFAS were avoided.

3.9 Sediment Sampling

Three sediment samples were collected from three locations at the Van Meter Road Spill/Former Drum Storage
Area (OU 2/Area 2), two adjacent to A Street at the location of the 1976 spill site, and one downgradient location
to the southwest of the Shallow Lagoon. No surface water samples were collected. Sediment samples were
collected from 0 to 5 inches below sediment surface at each sediment sampling location using a stainless-steel
hand trowel.

3-4 231127103209_C247FA2B



SECTION 3—FIELD INVESTIGATION METHODOLOGY

Sediment samples were homogenized before filling laboratory-provided sample jars for analysis of PFAS. The
sediment samples were placed into coolers on ice for overnight shipment to the laboratory. Field QA/QC samples
and frequencies are discussed in Section 3.10. Sediment sampling locations are presented on Figure 3-4.

To avoid introducing PFAS during sediment sampling, PFAS-containing equipment and components were not used.
The use of PFAS-containing clothing and sunscreen, insect repellant, and other personal hygiene products that
may contain PFAS were avoided.

3.10 Quality Assurance and Quality Control

Field QA/QC samples were collected during sampling, in accordance with the SAP (CH2M, 2022a). These samples
were obtained to:

Confirm that disposable and reusable sampling equipment were free of PFAS
Evaluate field methodology

Establish ambient field background conditions

Evaluate whether cross contamination occurred during sampling and/or shipping

Field QA/QC samples were collected as follows:

e Equipment rinsate blank samples were collected from decontaminated sampling equipment once per day
during soil (only when reusable sampling equipment [stainless-steel trowel, hand auger] was used) and
groundwater sampling. A total of seventeen equipment blanks were collected during sampling.

e Field blank samples were collected at each potential PFAS source area. A total of eleven field blanks were
collected during sampling.

e Field duplicate samples were collected at the frequency of one per 10 normal field samples of similar matrix.
Five soil field duplicate samples and five groundwater field duplicate samples were collected during sampling.
Sediment field duplicate samples were inadvertently not collected; this SAP deviation is described in Section
3.17.

e Matrix spike (MS) and matrix spike duplicate (MSD) samples were collected for every 20 environmental
samples collected (or greater than or equal to 5 percent of the samples collected) per medium, including field
duplicates. Seven MS/MSD samples were collected during sampling.

3.11 Sample Packaging and Shipping

After collection, soil, groundwater, and sediment samples were placed in coolers on ice with a corresponding
chain-of-custody. Samples were stored with sufficient ice to maintain temperatures of 0 to 10 degrees Celsius (but
not frozen). Coolers were then managed, secured, and shipped on ice via FedEx to Battelle Norwell Operations,
Norwell, Massachusetts for analysis. During shipment, precautions were taken to monitor and track the
shipments and coordinate arrival with the lab.

3.12 Tidal Influence Study

Following well development, pressure transducers were deployed within the 10 new monitoring wells at the 2008
Car Fire, Keyport Sludge Disposal Area (OU 2/Area 5), and the Keyport Peninsula Fill (Site 7) site to monitor
groundwater level fluctuations with respect to tidal cycles. The pressure transducers were submerged
approximately 1 to 3 feet below the top of the water column within the well casing. Groundwater elevation data
were collected in 1-minute increments for 1 week (January 1 through January 7, 2023). Pressure transducer data
are provided on Figures 3-7 through 3-9 for the 2008 Car Fire, the Keyport Sludge Disposal Area (OU 2/Area 5),
and the Keyport Peninsula Fill (Site 7), respectively and in Appendix F. Results of the tidal influence study are
presented in Sections 4.1.2, 4.1.3, and 4.1.6.
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3.13 Decontamination Procedures

Decontamination activities including decontaminating nondisposable equipment were conducted in accordance
with the standard operating procedures (SOPs) provided in the SAP (CH2M, 2022a). Decontamination water was
sourced from on-Base water supply (Well 5), which was previously tested for PFAS, as described in Section 2.3.

Water generated while decontaminating sampling equipment was collected and disposed as investigation-derived
waste (IDW) as described in Section 3.15. Disposable sampling equipment and personal protective equipment,
such as HDPE tubing and nitrile gloves, were also disposed of as IDW.

Reusable heavy equipment, such as drilling rods and augers, were decontaminated before and after the collection
of each sample. The fluid generated was disposed as IDW. Heavy equipment decontamination procedures were
conducted in accordance with the Decontamination of Drilling Rigs and Equipment SOP provided in the SAP
(CH2M, 2022a).

3.14 Surveying

Newly installed permanent monitoring wells were horizontally and vertically located by a Washington-licensed
surveyor from January 23 through 24, 2023 and on August 24, 2023. The surveyor provided coordinates of all
horizontal points X, Y, to the nearest 0.5 foot and vertical point Z to the nearest 0.01 foot (0.1 foot for unpaved
ground surface elevations). The survey report is provided as Appendix G.

3.15 Investigation-derived Waste Management

IDW generated during the Sl included drill cuttings generated during monitoring well installations, purge water
from well development and groundwater sampling, decontamination fluids, disposable sampling equipment, and
personal protective equipment. Solid IDW was contained in 76 55-gallon stainless-steel drums, and aqueous IDW
was containerized into 20 55-gallon stainless-steel drums and 10 new 275-gallon United States Department of
Transportation-approved intermediate bulk container totes. Containers were properly sealed, labeled, and staged
within a Navy-approved covered staging area.

Upon completion of sampling activities and prior to disposal, CH2M field staff members collected waste
characterization samples from the IDW containers. Solid and aqueous IDW samples were analyzed for volatile
organic compounds, semivolatile organic compounds, pH, Resource Conservation and Recovery Act (RCRA)
metals, total petroleum hydrocarbons, and ignitability as well as the 18 PFAS compounds listed in United States
Environmental Protection Agency (USEPA) Method 537.1 in accordance with the Environmental Protection Plan
(EPP)/Waste Management Plan (WMP) (CH2M, 2022b). IDW was characterized as nonhazardous. On March 27,
2023, analytical data was provided to the NAVFAC Northwest RPM and waste coordinator for waste profiling and
transport and disposal coordination for field work conducted through January 2023. Weekly inspections to
monitor the staging area and container integrities were conducted from date of generation until receipt and
evaluation of IDW sample analytical data and confirmation that waste was nonhazardous, upon which waste
inspection frequency was updated to monthly inspections, which were continued by CH2M personnel until August
2023, when the waste was removed from site as coordinated by the NBK-Keyport Transport, Storage, and Disposal
Facility (TSDF) and Waste Coordination staff. Additional solid and aqueous waste generated during August 2023
field activities was sampled and inspected as described above; analytical data was provided to the NAVFAC
Northwest RPM and waste coordinator for waste profiling and transport and disposal coordination on October 18,
2023.

IDW management activities were conducted in accordance with the EPP/WMP (CH2M, 2022b). IDW analytical
data are provided in Appendix H.
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SECTION 3—FIELD INVESTIGATION METHODOLOGY

3.16 Laboratory Analysis and Data Usability Assessment

Groundwater and soil samples were submitted to Battelle Norwell Operations, Norwell, Massachusetts, a DoD
Environmental Laboratory Accreditation Program accredited laboratory, in accordance with chain-of-custody
procedures. Raw analytical data are provided in Appendix I. Samples were analyzed for the 18 PFAS compounds
listed in Method 537.1 via liquid chromatography tandem mass spectrometry compliant with Quality Systems
Manual 5.1 Table B-15, in accordance with the SAP (CH2M, 2022a):

e PFBS

e PFOS

e PFOA

e Perfluorodecanoic acid (PFDA)

e Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

e PFHxS
e PFHxA
e PFNA

e Perfluorotetradecanoic acid (PFTA)

e Perfluorotridecanoic acid (PFTrDA)

e Perfluoroundecanoic acid (PFUNnA)

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

e 9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS)

e 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS)
e N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA)

e N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA)

e HFPO-DA

After laboratory analysis of samples was complete, data usability was assessed. Data validation was conducted by
an independent third-party data validator. Complete validation findings are presented in the data validation
reports included in Appendix J. Data were then verified and prepared for upload to the Naval Installation
Restoration Information Solution database and a Data Quality Assessment was completed (Appendix K). The data
validation review demonstrated that the analytical systems were generally in control and data results can be used
in the project decision making process.

3.17 Deviations from the Sampling and Analysis Plan

Table 3-1 summarizes deviations from the SAP (CH2M, 2022a) that were necessary due to unexpected field
conditions, information gathered during the pre-drilling site walk and utility clearance activities, and inadvertent
deviations in field data collection determined after demobilization. These deviations do not impact the Sl data
quality or usability.
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

Table 3-1. Summary of SAP Deviations

Investigation

Sampling Station(s)

SAP Deviation

Rationale

NBKK-B76-MWO07

feet during utility location activities to account for
surface features (trees and landscaping limiting rig
access and clearance).

Area
NBKK-B76-MW03 Monitoring well location was “?9"“' appromm'at'e'ly 15 Well moved due to utilities present.
feet to the northeast during utility location activities.
The location of well NBKK-B76-MWO04 was moved 19 A specific reason for this deviation was not noted in field
NBKK-B76-MW04 feet northeast from the scoped location as presented nlotes grlom set upfor}: this \I,IV?j” on Septembgr %’ .2023' Thﬁ
in the SAP altered location of the well does not negatively impact the
: data or objective for this location.
NBKK-B76-MWO06 Monitoring well |oc§t|on was movgd app'ro'x'lmately 15 Well moved due to utilities present.
feet to the east during utility location activities.
Melted ice compromised the samples and they were
discarded. An additional step-out soil boring advanced 5
feet to the east for re-sample, and two subsurface soil
. samples were collected: one from the first observed
NBKK-B76-SB06 :crr\]";?] sgjnbesggi;:c?esg! ssg?rélss were collected rather wetted soil in the soil boring likely representative of
P ped. localized perched water, and one from the capillary zone
based on observed water level measured in the casing
during drilling. Both soil samples contribute to
understanding potential PFAS accumulation and migration.
- Monitoring well location was moved approximately 16
Building 76

Well moved due to surface features preventing adequate
drill rig access.

NBKK-B76-SB07

Two subsurface soil samples were collected rather
than one sample as scoped.

Two subsurface soil samples were collected: one from the
first observed wetted soil in the soil boring likely
representative of localized perched water, and one from
the capillary zone based on observed water level measured
in the casing during drilling. Both soil samples contribute to
understanding potential PFAS accumulation and migration.

NBKK-B76-MW08

Monitoring well location was moved approximately 25
feet during utility location activities to account for
surface topography and a tree limiting rig access and
clearance.

Well moved due to surface features preventing adequate
drill rig access.

NBKK-B76-SB08

Two subsurface soil samples were collected rather
than one sample as scoped.

Two subsurface soil samples were collected: one from the
first observed wetted soil in the soil boring, likely
representative of localized perched water, and one from
the capillary zone based on observed water level measured
in the casing during drilling. Both soil samples contribute to
understanding potential PFAS accumulation and migration.

3-8
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Table 3-1. Summary of SAP Deviations

SECTION 3—FIELD INVESTIGATION METHODOLOGY

Investigation

(continued)

NBKK-B76-SB09

than one sample as scoped.

Area Sampling Station(s) SAP Deviation Rationale
Two subsurface soil samples were collected: one from the
o first observed wetted soil in the soil boring likely
Building 76 Two subsurface soil samples were collected rather representative of localized perched water, and one from

the capillary zone based on observed water level measured
in the casing during drilling. Both soil samples contribute to
understanding potential PFAS accumulation and migration.

2008 Car Fire
site

NBKK-CF1-MWO01

The location of well NBKK-CF1-MWO1 is located
approximately 16 feet northwest of the scoped
location as presented in the SAP.

A specific reason for this deviation was not noted in field
notes from set up on this well on October 13, 2022. The
altered location of the well does not negatively impact the
data or objective for this location.

NBKK-CF1-MWO02

Monitoring well location was moved approximately 25
feet to the north-northeast during drill rig setup and
reconnaissance.

Well moved due to utilities present.

NBKK-CF1-MWO03

Monitoring well location was moved approximately 25
feet to the north-northeast during drill rig setup and
reconnaissance.

Well moved to avoid blocking access to the Building 198
entrance.

Keyport Sludge
Disposal Area
(OU 2/ Area 5)

NBKK-OU2A5-MWO01

Monitoring well location was moved approximately 30
feet to the north-northwest during utility location
activities.

Well moved due to utilities present and to avoid parking
disruption.

Building 1006

NBKK-B1006-MWO03

Monitoring well location was moved approximately 20
feet to the northeast during utility location activities.

Well moved due to utilities present.

NBKK-B1006-MWO04

Monitoring well location was deemed unsafe for
drilling during site reconnaissance by drilling crew;
monitoring well location was moved approximately 15
feet to the north.

Well moved due to the overhead utility lines present.

NBKK-B1006-SB01 (planned
as NBKK-B1006-SS01) and
NBKK-B1006-SB02 (planned
as NBKK-B1006-5502)

Soil samples were collected from 1 to 2 feet bgs and
were redefined as subsurface soil samples (NBKK-
B1006-SB01 and NBKK-B1006-SB02).

Fill material and roots prevented collecting soil samples
above 1 foot bgs.

NBKK-B1006-SBO1 through
NBKK-B1006-SB04

Capillary fringe soil samples were not collected as
scoped at each of the four monitoring well locations.

Groundwater was encountered during air knifing and/or
hand augering at shallow depths.

231127103209_C247FA2B
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

Table 3-1. Summary of SAP Deviations

Investigation
Area

Sampling Station(s)

SAP Deviation

Rationale

Van Meter Road
Spill/Former
Drum Storage
Area (OU 2/ Area
2)

NBKK-OU2A2-MWO03

Monitoring well location was moved approximately 15

feet to the northwest during utility location activities.

Well moved due to utilities and vegetation present.

NBKK-OU2A2-MWO04

Monitoring well location was moved approximately 10

feet to the south inside the gated area during utility
location activities.

Well moved due to utilities present and to facilitate drilling
rig access.

NBKK-OU2A2-5B01, NBKK-
OU2A2-SB02, NBKK-OU2A2-
SB03, and NBKK-OU2A2-
SB04

Capillary fringe soil samples were not collected as
scoped at each of the four monitoring well locations.

Groundwater was encountered during air knifing and/or
hand augering at shallow depths.

2MW-1 and MW2-2

Existing wells 2MW-1 and MW2-2 were not sampled
as proposed in the SAP.

Wells were not found during site reconnaissance or prior
to groundwater sampling or gauging.

NBKK-OU2A2-MW04 and
NBKK-OU2-MWO05

Wells NBKK-OU2A2-MWO04 and NBKK-OU2-MWO05
were not included in the data set for potentiometric

mapping.

Monitoring wells were inaccessible (in a locked gated area)
during the synoptic groundwater level survey and several
subsequent attempts to gain access.

NBKK-S7-MWO01

Monitoring well location was moved approximately
20 feet to the west during utility location activities.

Well moved due to utilities present.

Portion of Area
22)

15 feet to the west during drilling activities.

Keyport e Monitoring well location was moved approximately .
Peninsula Fill NBKK-57-MW02 20 feet to the west during utility location activities. Well moved due to utilities present.
(Site 7) - - -
o . Access issues and other construction work was occurring
NBKK-S7-MWO03 (I;Au??Atotr;]régSYvell NBKK-57-MWO03 was not installed for the duration of the SI. Removal of this well from the SI
g : scope is described in Field Change Request 1 (Appendix A).
NBKK-LEEX-MWO01 Monitoring well location was moved approximately Well location moved due to the presence of utilities and to
Landfill 15 feet to the north during utility location activities. avoid disruption to parking areas.
Extension N . . . - . .
(Northeast NBKK-LFEX-MW03 Monitoring well location was moved approximately Well location moved to avoid disruption to parking and

high areas within the Landfill Extension parking log.

NBKK-LFEX-MWO04

Monitoring well location was moved approximately
15 feet to the north during drilling activities.

Well location moved to provide for better rig placement
away from Torpedo Road.
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Table 3-1. Summary of SAP Deviations

SECTION 3—FIELD INVESTIGATION METHODOLOGY

Investigation
Area

Sampling Station(s)

SAP Deviation

Rationale

All

Field Duplicate (FD) counts

Eighty-one soil samples were collected, requiring a
total of nine FD samples at required frequency of 1 per
10 (10%). Five FD samples were collected.

Thirty-three groundwater samples were collected,
requiring a total of four FD samples at a required
frequency of 1 per 10 (10%). Five FD samples were
collected.

Three sediment samples were collected, requiring a
total of one FD sample at a required frequency of 1
per 10 (10%). No FD samples were collected.

An incorrect number of FD samples was collected during
the Sl for soil, groundwater, and sediment.

All

MS/MSD counts

Eighty-one soil samples were collected, requiring a
total of five MS/MSD samples at required frequency of
1 per 20 (5%). Four MS/MSDs were collected.

Thirty-three groundwater samples were collected,
requiring a total of two MS/MSD samples at a required
frequency of 1 per 20 (5%). Three MS/MSD samples
were collected.

Three sediment samples were collected, requiring a
total of one MS/MSD sample at a required frequency
of 1 per 20 (5%). No MS/MSD samples were collected.

An incorrect number of MS/MSD samples was collected
during the Sl for soil and sediment.

All

HHRS

The SAP indicated that an HHRS would only be
prepared if warranted based on PFAS data; however,
an HHRS was conducted for all Sl investigation areas.

Due to the quick turnaround time required for the reports,

it was determined to be most straightforward with this

CTO’s Sl Reports to proceed with completing the HHRS for

each of the SI sites to quickly determine sites that may
require further discussion on the path forward.

231127103209_C247FA2B
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SECTION 4

Field Investigation Results

The details of the data evaluation, human Health Risk Screening (HHRS) process, basis for recommendations, and
Base boundary proximity and drinking water exposure assessment presented in the conceptual site models
(CSMs) are described in this section. The CSMs for each of the seven investigation areas are presented in Tables
4-1 through 4-7. The CSMs were updated with information obtained during this Sl and include description and
operational history, the Sl approach, site-specific lithology, upper aquifer groundwater flow directions, data
evaluation, off-Base drinking water exposure assessment, the HHRS findings, conclusions, and recommendations.

4.1 Data Evaluation and Human Health Risk Screening

Soil and sediment analytical results were initially screened against residential scenario soil SLs for PFOA, PFOS,
PFBS, PFNA, PFHxS, and HFPO-DA presented in the November 2022 Regional Screening Level (RSL) Table (USEPA,
2022). Groundwater analytical results were screened against residential scenario tap water SLs for PFOA, PFOS,
PFBS, PFNA, PFHxS, and HFPO-DA presented in the November 2022 RSL Table (USEPA, 2022). The SLs are as
follows:

e PFOA - Soil SL: 19 micrograms per kilogram (ug/kg), groundwater SL: 6.0 nanograms per liter (ng/L)
e PFOS - Soil SL: 13 pg/kg, groundwater SL: 4.0 ng/L

e PFBS—Soil SL: 1,900 pg/kg, groundwater SL: 600 ng/L

e PFNA - Soil SL: 19 pg/kg, groundwater SL: 5.9 ng/L

e PFHXxS — Soil SL: 130 pg/kg, groundwater SL: 39 ng/L

e HFPO-DA —Soil SL: 23 pg/kg, groundwater SL: 6.0 ng/L

Following completion of the initial data screening and human health risk screening (HHRS), the USEPA published
RSLs for two additional PFAS: perfluorobutanoic acid (PFBA) and perfluorohexanoic acid (PFHxA) (USEPA, 2023).
Department of Defense (DoD) Instruction 4715.18 provides a framework to recognize new or changing toxicity
values to ensure DoD uses the best available toxicity data to support CERCLA HHRAs (DoD, 2019). Using this
framework, the preferred, or Tier |, source for toxicity values is the EPA’s Integrated Risk Information System (IRIS)
program. As reflected in the USEPA RSLs, IRIS released a new toxicity profile for PFBA in December 2022 and one
for PFHxA and related salts in April 2023. DoD technical guidance on investigating PFAS was updated in August
2023 to reflect these values (DoD, 2023). Consistent with DoD Instruction 4715.18, and in consideration of the
timing of this report, the PFHxA SL was used for screening soil and groundwater data (Appendix I) at potential
release PFAS areas only where inclusion of these values had the potential to impact site management decisions
(that is, the potential PFAS release areas not already recommended for remedial investigations [RIs]). PFBA was
not included in the analyte list for the Sl but will be included during further investigations. The SL for PFHxA is as
follows:

e  PFHxA —Soil SL: 3,200 pg/kg, groundwater SL: 990 ng/L

A comparison of analytical results for PFOA, PFOS, PFBS, PFHxS, PFNA, HFPO-DA, and PFHxA to SLs is summarized
in Tables 4-8 through 4-10. Data for PFAS other than PFOA, PFOS, PFBS, PFHxS, PFNA, HFPO-DA, and PFHxA are
provided in Appendix I. The data may be evaluated in the future if criteria are established.

Consistent with Navy and EPA Sl guidance (Pioneer Technologies Corporation, 2008), the HHRS evaluation is a

preliminary risk screening tool used as a line of evidence to support site management decisions, path forward,
and prioritization of future phases. The HHRS was conducted based on future residential exposure and potable
use of groundwater for each of the investigation areas3 and is presented in detail in Appendix L. The analytical
results used in the HHRS were limited to those PFAS identified in the SAP (PFOA, PFOS, PFBS, PFNA, PFHxS, and

3 Although the SAP indicated an HHRS would only be prepared for an area if warranted, an HHRS was conducted for all investigation areas.
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HFPO-DA). Following completion of the initial data screening and HHRS, the USEPA published RSLs for two
additional PFAS: PFBA and PFHxA (USEPA, 2023). PFBA was not included in the analyte list for the Sl but will be
included during future investigations. There were no soil, groundwater, or sediment exceedances of the PFHxA
RSL; therefore, PFHXA does not impact site management decisions and is not included in the Figures 4-1 through
4-7, the Conceptual Site Model tables (Tables 4-1 through 4-7) or the HHRS (Appendix L). The HHRS is not
intended for eliminating individual chemicals of potential concern (COPCs) from evaluation in the Rl phase. For
sites moving forward to an RI, at a minimum all eight PFAS compounds included in the DoD technical guidance
(DoD, 2023) will be investigated for each Rl site, and a site-specific risk assessment will be conducted.

4-2 231127103209_C247FA2B
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SECTION 4—FIELD INVESTIGATION RESULTS

Building 76

Table 4-1. Building 76 Conceptual Site Model

Description and
Operational
History and
Potential for PFAS
Release

Building 76 is located in the northwestern portion of the installation, southeast of the intersection of
Strom Avenue and A Street and bordered by Strom Avenue to the north, A Street to the west, the fire
truck access ramp and parking area to the south, and a grass-covered area to the east (Figure 3-1).
The western Base perimeter fence lies just west of A Street, with several offsite residential parcels
beyond.

Building 76 was constructed in 1937 and operated as a chapel until 1972 before being converted into
the sole fire station for NBK-Keyport. As such, the NBK-Keyport Fire Department responds to fire or
other on-Base emergency incidents. Transfer and storage of aqueous film-forming foam (AFFF) has
occurred at Building 76 prior to 2010. Transfer of 5-gallon buckets of AFFF into the fire trucks was
conducted on the truck ramp south of Building 76. During transfer of AFFF, minor spills and splashes
have reportedly occurred. Building 76 houses two fire trucks equipped with tanks carrying
approximately 30 gallons of AFFF concentrate each.

No AFFF has been knowingly used or released at Building 76, with the exceptions of the transfers
described above dating back to 2010.

During Sl data review, it was identified that what appears to be a stockpile of unknown material was
previously present east of Building 76. This was identified during review of historical aerial photos
from 2010 through present which indicate potential staging of unknown material from August
through November 2011. Following apparent removal of the stockpile after the August 2011 photo,
the ground surface to the southeast of Building 76 is visibly impacted, as indicated through lack of
grass/vegetation (Figure 3-1). The impact to the ground surface is diminished in 2023, but still
present. It is likely that the stockpiled material was excavated from an area adjacent to the sump
below the truck ramp during a stormwater infrastructure project which occurred from 2010 through
2011, based on anecdotal evidence.

Sl Approach

e Soil and groundwater samples were collected from newly installed monitoring well locations at
Building 76. New monitoring wells were located downgradient of the presumed surface water
flow or groundwater flow from the potential PFAS release areas (based on operational history)
and were biased toward topographically low areas and surface water drainage features, as
described in the PA (CH2M, 2020).

e Nine surface soil samples were collected at nine surface sample locations from 0 to 1 foot bgs
(Table 4-8, Figure 4-1).

e Sixteen subsurface soil samples were collected at the new monitoring well locations and five soil
boring locations. One subsurface soil boring was advanced to collect a subsurface sample adjacent
to the paved sump at the approximate depth of the sump (approximately 6 feet bgs). Four
additional soil borings southeast of Building 76 were advanced to approximately 3 feet bgs.
Samples were collected from the shallow subsurface (1 to 15 feet bgs) and within the capillary
fringe, ranging in depth from 19 to 59 feet bgs (Table 4-9, Figure 4-1).

e Eight groundwater samples were collected from eight newly installed monitoring wells with
screen intervals ranging in depth from 19 to 69 feet bgs (Table 4-8, Figure 4-1).

Sample Stations

Well ID NBKK-B76- NBKK-B76- NBKK-B76- NBKK-B76-
MWO01 MWO02 MWO03 MWO04
Screen
Interval 29to 39 49 to 59 34to 44 59 to 69
Monitori (ft bgs)
ng Wells Well ID NBKK-B76- NBKK-B76- NBKK-B76- NBKK-B76-
MWO06 MWO07 MWO08 MWO09
Screen
Interval 22to 32 23to 33 245t034.5 19 to 29
(ft bgs)

231127103209_C247FA2B
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Table 4-1. Building 76 Conceptual Site Model

Sample Stations
(continued)

Station ID NBKK-B76-SS05 | NBKK-B76-SS06 | NBKK-B76-SS07 | NBKK-B76-SS08
Sample Depth | 0to 1 foot bgs 0 to 1 foot bgs 0 to 1 foot bgs 0 to 1 foot bgs
sus":)?lce Station ID NBKK-B76-SS09 | NBKK-B76-SS10 [ NBKK-B76-SS11 | NBKK-B76-S512
Samples | Sample Depth | Oto1footbgs | Otolfootbgs | Oto1lfootbgs | Oto1footbgs
Station ID NBKK-B76-5513
Sample Depth 0 to 1 foot bgs
Station ID NBKK-B76-SB01 | NBKK-B76-SB02 | NBKK-B76-SB03 | NBKK-B76-SB04
Sample Depth 2to3 2to3 2to3 1to2
25to0 26 48 to 49 33to0 34 58 to 59
Station ID NBKK-B76-SBO5 | NBKK-B76-SB06 | NBKK-B76-SBO7 | NBKK-B76-SB08
sussort [ samprevepen | 30a | S9N | BN | RO
Samples Station ID NBKK-B76-SB09 | NBKK-B76-SB10 | NBKK-B76-SB11 | NBKK-B76-SB12
Sample Depth 13 :Eg %(5) 1to3 1to3 1to3
Station ID NBKK-B76-SB13
Sample Depth 1to3

Lithology

Fill material was observed to depths ranging from 1 to 3 feet bgs in the soil borings at Building 76. In
general, the native soil was observed to be relatively homogeneous across the site and included well-
graded sand with gravel. Intermittent clay and elastic silt zones were observed at various depths
within the soil borings. Some asphalt was observed in boring core samples at NBKK-B76-MWO03, likely
as slough from the surface asphalt layer. Soil boring logs and well completion diagrams are provided
in Appendix C.

Hydrology

Hydrologic features were not observed near Building 76 during monitoring well installation or
sampling. However, a retaining wall was observed running north-south along the Base boundary to
the west of Building 76; its depth belowground and construction details are unknown, but its
presence may affect surface water and/or shallow (perched) groundwater flow in the vicinity of the
Base boundary.

There are also uncertainties regarding stormwater infrastructure adjacent to Building 76. A
stormwater replacement project to reroute stormwater runoff was completed south of Building 76,
adjacent to the current sump, in 2010 - 2011, based on anecdotal and historical photographic
evidence. Drainage from the Building 76 clothes washing machine/ extractor was draining to
stormwater in the basement, and in 2011 it was diverted to the sanitary sewer. The influence of this
project, including placement of fill and reworking of soils, on hydraulic pathways is not well
understood.

Upper Aquifer
Groundwater Flow

The groundwater table was observed during drilling at depths between 13 and 29 feet bgs at Building
76 borings. Groundwater flow in the upper aquifer at Building 76 is primarily to the north. NBKK-B76-
MWO01, NBKK-B76-MWO03, and NBKK-B76-MWO06 through NBKK-B76-MWO09 were screened at similar
depths ranging from 19 to 44 feet bgs, while NBKK-B76-MWO02 and NBKK-B76-MWO04 were screened
at similar depths ranging from 49 to 69 feet bgs (Table C-1). While developing potentiometric
contours, wells NBKK-B76-MWO02 and NBKK-B76-MWO04 were excluded from contouring due to their
representing hydraulic conditions in a deeper portion of the aquifer compared to the remaining site
wells (Figure 3-1). The location of the site in proximity to the coastline to the north and its position
on the north slope of the topographic high located to the south further suggest that the prominent
groundwater flow direction at Building 76 is to the north.

4-4
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SECTION 4—FIELD INVESTIGATION RESULTS

Table 4-1. Building 76 Conceptual Site Model

Sl Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
) © T w S © B S k3 B S
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< $2 | S92 | sS»| 32| 39 = 5w Sg | S | =R5¥
oo ol [y oo T o2 To ol T O —
[l U x S ¢ [l U x S c [Tl U x S c
e o w S e o S b o S
0.558J at
0.369J 11.6 at
PFOA 1/9 0/9 at SS08 3/21 0/21 SB12 at 1-3 3/8 3/8 MWO8
feet bgs
75 at 40.3 at SB04
PFOS 9/9 0/9 y 8/21 2/21 at1lto?2 0/8 0/8 ND
SS08
feet bgs
2.11Jat
PFBS 0/9 0/9 ND 0/21 0/21 ND 5/8 0/8 MWo08
0.809 J at
0.532) 6.3 at
PFHxS 1/9 0/9 at 5512 3/21 0/21 SB04 at 1 to 7/8 0/8 MWO7
2 feet bgs
HFPO-DA 0/9 0/9 ND 0/21 0/21 ND 0/8 0/8 ND
PFNA 0/9 0/9 ND 0/21 0/21 ND 0/8 0/8 ND

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

Building 76 is located in the northwest portion of NBK-Keyport; the Base boundary lies directly to the
west across A Street. Private drinking water wells may exist within 1 mile northwest and
downgradient of Building 76, in the town of Keyport; however, the exact number and their locations,
current operational status, depth, and usage have not been confirmed. Some of these wells are
suspected to be abandoned or used as monitoring wells, given that residents were mandated to
convert to municipal water in 1975.

There were no detections of PFOS and/or PFOA in the groundwater wells above 70 ng/L and
estimated groundwater flow direction is to the north/northwest and not toward potential off-base
drinking water wells. Based on the current data a complete exposure pathway from Building 76 to
off-Base drinking water wells has not been identified. However, there is uncertainty regarding the
direction of groundwater flow along the Base boundary adjacent to the town of Keyport.

Results Summary,
HHRS Findings,
Conclusions, and
Recommendations

PFOA and PFHxS were detected in soil samples below the SL, and PFOS was detected in soil samples
above the applicable SL. PFBS, HFPO-DA, and PFNA were not detected in soil. PFBS and PFHxS were
detected in groundwater below the SLs, and PFOA was detected in groundwater samples above the
SLs. PFOS, PFNA, and HFPO-DA were not detected in groundwater at Building 76.

Based on the HHRS (Appendix L), no COPCs were identified for groundwater. There were no COPCs in
soil® based on available results.

Despite the lack of COPCs identified during the HHRS, an Rl is recommended at this time, based on
the following lines of evidence and the continued uncertainties regarding the CSM at Building 76:

e PFOA was detected in groundwater samples above the SL at three monitoring well locations.

e There are uncertainties regarding groundwater flow hydraulics south of Building 76 due to the
potential influence of a retaining wall at the western Base boundary and the 2010 - 2011
stormwater replacement project.

e The proximity of the site to the Base boundary and off-Base residential properties.

@ Subsurface soil samples at Building 76 were collected at depths of 1, 2, 3, 9, 14, 15, 19, 23, 24, 25, 33, 48, and 58 feet bgs.
Subsurface soil samples collected below 15 feet bgs are deeper than a human receptor is expected to contact and therefore
were not included in the HHRS for Building 76.

J = Estimated. The reported result was an estimated value with an unknown bias.
ND = Not detected
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4.1.2

2008 Car Fire

Table 4-2. 2008 Car Fire Conceptual Site Model

Description and
Operational History
and Potential for
PFAS Release

The 2008 Car Fire occurred in the north-central portion of the installation, northwest of Building 35
and southwest of Building 198 (Figure 3-2). The fire occurred in a parking lot between the two
buildings.

Approximately 0.5 gallon of AFFF concentrate, along with water, was used to extinguish the fire.
During the emergency response, AFFF and water reportedly flowed toward Building 198, to the
north. The AFFF and water were not contained using secondary containment materials or
structures.

Sl Approach

e Soil and groundwater samples were collected from newly installed monitoring well locations at
the 2008 Car Fire. New monitoring well locations were located within or downgradient of
presumed surface water flow or groundwater flow from the potential PFAS release areas (based
on operational history) and were biased toward topographically low areas, as described in the PA
(CH2M, 2020).

e Four surface soil samples were collected from two of the new monitoring well locations and two
surface sample locations from 0 to 1-foot bgs (Table 4-8, Figure 4-2).

e Five subsurface soil samples were collected from the three new monitoring well locations from
the shallow subsurface (1 to 2.5 feet bgs) and within the capillary fringe, ranging in depth from
38 to 53 feet bgs (Table 4-8, Figure 4-2).

e Three groundwater samples were collected from three newly installed monitoring wells with
screen intervals ranging in depth from 53 to 65 feet bgs (Table 4-9; Figure 4-2).

Sample Stations

Well ID NBKK-CF1-MWO01 NBKK-CF1-MWO02 NBKK-CF1-MWO03
Monitoring
Wells Scre&;‘ I;';ts‘)""a' 53t0 63 55 to 65 53.5 t0 63.5
Station ID NBKK-CF1- NBKK-CF1- NBKK-CF1- NBKK-CF1-
surface Soil $501 $502 $504 $505
Samples
sa'(“;gf E;';th Oto1 05t01 Oto1 Oto1
Subsurf Station ID NBKK-CF1-SBO1 NBKK-CF1-SB02 NBKK-CF1-SB03
ubsurface
Soil Samples Sample Depth 51 to 52 1.5t02.5 1to2
(feet bgs) 38 to 39 52to 53

Lithology

Fill material was observed to depths ranging from 1 to 2.5 feet bgs in the soil borings at the 2008
Car Fire site. The native soil observed in soil borings consisted of mostly well-graded silty sand with
gravel. Intermittent discontinuous silt and clay lenses were observed at various depths throughout
the soil borings. Soil boring logs and well completion diagrams are provided in Appendix C.

Hydrology

Hydrologic features were not observed near 2008 Car Fire during monitoring well installation or
sampling. Water was not observed in the drainage ditches along the south and west sides of
Building 198.

Upper Aquifer
Groundwater Flow
and Tidal Influence

Water levels during drilling were generally observed from 22 to 39 feet bgs. Based on the synoptic
groundwater level measurements collected on January 27, 2023, the upper aquifer groundwater
flow at the 2008 Car Fire is to the north towards Liberty Bay and Port Orchard Bay (Figure 3-2).

Figure 3-7 presents plots of groundwater elevation versus time, as recorded from transducers
installed in monitoring wells at the 2008 Car Fire site. In addition to groundwater elevation, the
plots on Figure 3-7 include barometric pressure (converted from millimeters of mercury to feet of
water) and the tidal water level at the National Oceanic and Atmospheric Administration buoy
9445958, approximately 11 miles south of NBK-Keyport?2.

Qualitative assessment of data from wells at the 2008 Car Fire site indicate that groundwater levels
in each of the 2008 Car Fire wells are tidally influenced. As shown on Figure 3-7, groundwater level
trends mimic the tidal water level trends with a time lag of approximately 8 to 10 hours (that is, the
timing of high groundwater levels occurs somewhat after the timing of the high tide). Each of the
three wells show a fairly large magnitude of groundwater level fluctuations, of up to 2 feet (Figure
3-7) driven by a tidal fluctuation of over 12 feet. The timing of the groundwater level fluctuations
coincides with both the tidal data and the barometric pressure data, though there appears to be a
strong positive correlation between the groundwater levels and the tidal data. As such, the
observed fluctuations in wells NBKK-CF1-MWO01 through NBKK-CF1-MWO03 are likely due to
primarily tidal stresses.

231127103209_C247FA2B




SECTION 4—FIELD INVESTIGATION RESULTS

Table 4-2. 2008 Car Fire Conceptual Site Model

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
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0.339J at
0.705) 33 at
PFOA 3/4 0/4 at SS02 2/5 0/5 SBO3 at1to2 2/3 2/3 MWO3
feet bgs
Sl Results
a 8.93 at 897 at
Compared to SLs PFOS 4/4 0/4 <502 1/5 0/5 1.32 3/3 3/3 MWO2
PFBS 0/4 0/4 ND 0/5 0/5 ND 2/3 0/3 32 at
MWO02
543 at
PFHxS 0/4 0/4 ND 0/5 0/5 ND 2/3 2/3 MWO03
0.256 J 0.262J at
PFNA 2/4 0/4 ; 1/5 0/5 SB02 at 1.5 to 0/3 0/3 ND
at SS02
2.5 feet bgs
HFPO-DA 0/4 0/4 ND 0/5 0/5 ND 0/3 0/3 ND

Based on the shallow aquifer groundwater flow direction to the north and the site’s location in the
northern portion of the installation, no private wells or public water supply wells exist within 1 mile
downgradient of the 2008 Car Fire location. Further, the close proximity of the site to Liberty Bay

Proximity to Base
Boundary and

ED;lnok;SfeWater and Port Orchard Bay to the northeast suggests that impacted groundwater from the site likely
Asgessment discharges to nearby surface water rather than traveling vertically downward and moving north,

south, and east under Liberty Bay/Port Orchard Bay toward receptors across the Bay.

PFOA, PFOS, and PFNA were detected in surface and subsurface soil samples below the SLs. PFBS,
PFHxS, and HFPO-DA were not detected in soil. PFOA, PFOS, and PFHXS were detected in
groundwater above the SLs; PFBS was detected in groundwater below the SLs. PFNA and HFPO-DA
| were not detected in groundwater.
Resu ts_Su[nmary, Based on the HHRS (Appendix L), PFOA, PFOS, and PFHxS were identified as COPCs for
HHRS Findings, LN - . . b
Conclusions. and groundwater, indicating potential unacceptable human health risks. There were no COPCs in soil
. based on available results.

Recommendations

The PFOA, PFOS, and PFHxS exceedances of the SLs in groundwater indicates a PFAS release
occurred at 2008 Car Fire. Additionally, PFOA, PFOS, and PFHxS were identified as COPCs for
groundwater; therefore, an Rl is recommended. During Rl investigations, the possible connection
between the 2008 Car Fire and downgradient OU 2/Area 5 should be evaluated.

2 Tides and Currents, 2022.

b Subsurface soil samples at 2008 Car fire were collected at depths of 1, 1.5, 38, 51, and 52 feet bgs. Subsurface soil samples
collected below 15 feet bgs are deeper than a human receptor is expected to contact and therefore were not included in the
HHRS for 2008 Car Fire.
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413  Keyport Sludge Disposal Area (OU 2/Area 5)

Table 4-3. Keyport Sludge Disposal Area (OU 2/Area 5) Conceptual Site Model

Description and
Operational
History and
Potential for PFAS
Release

The Keyport Sludge Disposal Area (OU 2/Area 5) is located in the northeastern portion of the
installation, south and west of Dedrick Drive. Port Orchard Bay is approximately 150 feet to the
northeast beyond Dedrick Drive (Figure 3-3). A parking lot for adjacent Building 91 borders the area
to the southeast.

From the 1940s through the mid-1970s up to 5,000 gallons of sludge from the former STP, near
where Building 180 is currently located, was disposed of at the Keyport Sludge Disposal Area (NEESA,
1984). Both sanitary and industrial wastes were treated at the former STP until Building 825 was
constructed in 1982 (Navy, 1995). Treated solid waste was placed in drying beds northeast of the STP
along the shore of Liberty Bay (Navy, 1995). Once dried, the sludge was spread over OU 2/Area 5
(Navy, 1995).

The former STP, from which OU 2/Area 5 received sludge, treated industrial waste from industrial
operations, including metal plating, from the 1940s to mid-1970s. No mist suppressants known to
contain PFAS were reportedly used in metal plating operations; however, PFAS were detected in
groundwater at the Former Metal Plating Shop/Waste Oil Spill Area (OU 2/Area 8). Therefore, it is
possible that the industrial waste received by the former STP contained PFAS. PFAS would not have
been removed in the treatment process; thus, it would be in the sludge deposited at OU 2/Area 5.

Sl Approach

e Soil and groundwater samples were collected from newly installed monitoring well locations at
the Keyport Sludge Disposal Area (OU 2/Area 5). New monitoring well locations were located
within or downgradient of presumed surface water flow or groundwater flow from the potential
PFAS release areas (based on operational history), as described in the PA (CH2M, 2020).

e One surface soil sample was collected 0.5-to-1-foot bgs from one new monitoring well location
(Table 4-8; Figure 4-3).

e Nine subsurface samples were collected at the new monitoring well locations from the shallow
subsurface (1 to 3 feet bgs) and within the capillary fringe, ranging in depth from 5 to 11 and 29 to
37 feet bgs (Table 4-8; Figure 4-3).

o Three groundwater samples were collected from three newly installed monitoring wells with
screen intervals ranging in depth from 20 to 60 feet bgs (Table 4-9; Figure 4-3).

Sample Stations

Well ID NBKK-OU2A5-MWO01 | NBKK- OU2A5-MWO02 | NBKK- OU2A5-MWO03
Monitoring Screen
Wells Interval 40 to 60 40 to 60 20 to 40
(ft bgs)
. Station ID NBKK-OU2A5-SS01
Surface Soil s I
Samples ampie
p Depth 0.5 to 1 foot bgs
NBKK- NBKK- NBKK- NBKK- NBKK-
Station ID OU2A5- OU2A5- OU2A5- OU2A5- OU2A5-
Subsurface SBO1 SB02 SBO3 SB04 SBO5
Soil Samples
Sample 36 to 37 1to2 1to2 2to3 2to3
Depth 29to 30 33to 34 5to6 10to 11

Lithology

Fill material was not discernable during drilling, although soil borings within the potential PFAS
release area (OU2/Area 5 boundary) were intended to determine the thickness of fill. In general, the
native soil was observed to be relatively heterogenous across the site and consisted of mostly well-
graded silty sands and gravels with few clay beds. Intermittent discontinuous silt and clay cemented
clasts with a hard consistency were observed at various depths within the soil borings. Soil boring
logs and well completion diagrams are provided in Appendix C.

Hydrology

Liberty Bay borders OU 2/Area 5 to the north and northeast (Figure 2-1).

Upper Aquifer
Groundwater Flow
and Tidal Influence

Water levels during drilling were generally observed from 36 to 49 feet bgs. Based on synoptic
groundwater level measurements collected on January 27, 2023, the upper aquifer groundwater flow
at the Keyport Sludge Disposal Area (OU 2/Area 5) is to the northeast toward Liberty Bay and Port
Orchard Bay (Figure 3-3).

Figure 3-8 present plots of groundwater elevation versus time, as recorded from transducers
installed in monitoring wells at the OU2/Area 5. In addition to groundwater elevation, the plots on
Figure 3-8 include barometric pressure (converted from millimeters of mercury to feet of water) and
the tidal water level at the National Oceanic and Atmospheric Administration buoy 9445958,
approximately 11 miles south of NBK-Keyport?.

4-8
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SECTION 4—FIELD INVESTIGATION RESULTS

Table 4-3. Keyport Sludge Disposal Area (OU 2/Area 5) Conceptual Site Model

Upper Aquifer
Groundwater Flow
and Tidal Influence

(continued)

Qualitative assessment of the data from the Keyport Sludge Disposal Area (OU 2/Area 5) indicates
that groundwater levels in these wells are tidally influenced, as would be expected given the site’s
location just south of Port Orchard Bay. As shown on Figure 3-8, groundwater level trends at two of
the three wells (NBKK-OU2A5-MWO01 and NBKK-OU2A5-MWO02) strongly mimic the tidal water level
trends. Well NBKK-OU2A5-MWO03 had groundwater fluctuations of much smaller magnitude but still
appears to have a correlation with observed tidal signals. The timing of the groundwater level
fluctuations does not coincide as strongly with barometric pressure data; that is, the timing of higher
groundwater levels generally correlate to higher tidal levels but not with barometric pressure lows.
As such, the observed fluctuations in wells NBKK-OU2A5-MWO01 and NBKK-OU2A5-MWO02 are likely
predominantly due to tidal stresses. The smaller magnitude of groundwater level fluctuations
observed in well NBKK-OU2A5-MWO03 is likely due to the greater distance of this well from Liberty
Bay but may also be influenced by the difference in the well screen depth at this location, where the
screen was placed from 20 to 40 feet bgs, while the screens in NBKK-OU2A5-MWO01 and NBKK-
OU2A5-MWO02 were placed at 40 to 60 feet bgs.

SI Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
3 ‘s: ‘sg E.g “6: “68 E.E ‘sc “68 E.E
T | E2|E5|2E®| Eg | g5 | zE¥ | Es | Es | zis
< | 32|3%|s5®| 32| 3% | =5m | 38| 3% | 552
oo ] o2 To ol o2 oo ol C O —
()= U x S c (1= U x S c [N = U x S c
b ow S e ow S e o S
27.9 at
PFOA 0/1 0/1 ND 0/9 0/9 ND 2/3 2/3 MWO1
0.236J at
0.341) 47.7 at
PFOS 1/1 0/1 at SS01 1/9 0/9 SBO3 at 1 to 2/3 2/3 MWO1
2 feet bgs
3.13Jat
PFBS 0/1 0/1 ND 0/9 0/9 ND 1/3 0/3 MWO3
8.99 at
PFHxS 0/1 0/1 ND 0/9 0/9 ND 2/3 0/3 MWO1
HFPO-DA 0/1 0/1 ND 0/9 0/9 ND 0/3 0/3 ND
PFNA 0/1 0/1 ND 0/9 0/9 ND 0/3 0/3 ND

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

Based on the shallow groundwater flow direction to the northeast and the site’s location in the
northern portion of the installation, no private wells or public water supply wells exist within 1 mile
downgradient of Keyport Sludge Disposal Area (OU 2/Area 5). Further, the close proximity of OU2/
Area 5 to Liberty Bay and Port Orchard Bay to the northeast strongly suggests that impacted
groundwater from the site likely discharges to nearby surface water rather than traveling vertically
downward and moving north, south, and east under Liberty Bay/Port Orchard Bay toward receptors
across the Bay.

Results Summary,
HHRS Findings,
Conclusions, and
Recommendations

PFOS was detected in soil below the SLs. PFOA, PFBS, PFNA, PFHxS, and HFPO-DA were not detected
in soil. PFOA and PFOS were detected in groundwater above the SLs; PFBS and PFHxS were detected
below the SLs. PFNA and HFPO-DA were not detected in groundwater.

Based on the HHRS (Appendix L), PFOA and PFOS were identified as COPCs for groundwater,
indicating unacceptable human health risks. There were no COPCs in soil® based on available results.

The PFOA and PFOS exceedances of the SLs in groundwater suggests that a PFAS release may have
occurred at Keyport Sludge Disposal Area (OU 2/Area 5). Additionally, PFOA and PFOS were
identified as COPCs for groundwater; therefore, an Rl is recommended. During the RI, the possible
connection between the upgradient 2008 Car Fire site and this site should be evaluated.

aTides and Currents, 2022.

bSubsurface soil samples at Keyport Sludge Disposal Area (OU 2/Area 5) were collected at depths of 1, 2, 5, 10, 29, 33, and 36
feet bgs. Subsurface soil samples collected below 15 feet bgs are deeper than a human receptor is expected to contact and
therefore were not included in the HHRS for OU2/Area 5.
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NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

414  Building 1006

Table 4-4. Building 1006 Conceptual Site Model

Building 1006 operates as the Hazardous Materials Storage Building and is located in the
southwestern portion of the installation, northeast of the intersection of A Street and Westfall Road
(Figure 3-4). Building 1006 was constructed in 1988 to serve as a centralized storage location for
hazardous materials used on Base.

Because of the high flammability of some of the materials stored at Building 1006, it was
constructed with an AFFF fire suppression system, equipped with two 500-gallon steel bladder tanks
that each contain 3 percent AFFF concentrate.

Two AFFF releases have occurred at Building 1006: in 2011 and in 2015. Both releases occurred due
to accidental triggering of the fire suppression system.

The 2011 release activated the entire system, which released AFFF into trench drains within Building
1006. The trench drains are connected to two 4,000-gallon concrete underground secondary
Operational History containment vaults located underground north of the facility. Both vaults were reportedly filled

and Potential for with AFFF and water mixture following the release event. The mixture was pumped into drums and
PFAS Release transported for off-Base disposal.

The 2015 release occurred when 3 percent AFFF concentrate was released through a drainpipe east
of the facility. At the time utility work was being performed on an underground water line east of
the building, and five gallons of AFFF reportedly flowed from the drainpipe directly into the open
utility ditch. Soil contaminated with AFFF as a result of the spill was excavated from in and around
the drainpipe discharge location and the utility ditch, containerized, and stored at Building 1051
before being shipped off-Base for disposal.

The fire suppression system at Building 1006 was removed and replaced in 2020. The new system is
currently connected to a water (sprinkler) system, and AFFF was not put into the system. Existing
AFFF from the former fire suppression system was disposed of off-Base in 2023, and the two 4,000-
gallon underground storage tanks containing AFFF/ water were pumped out in September 2023
(TSDF Manager, per. comm. 2023).

Description and

e Soil and groundwater samples were collected from newly installed monitoring well locations at
Building 1006. New monitoring well locations were within or downgradient of presumed surface
water flow or groundwater flow from the potential PFAS release areas (based on operational
history), as described in the PA (CH2M, 2020).

e Five surface soil samples were collected from two new monitoring well locations and three
surface soil locations from 0 to 1 foot bgs (Table 4-8, Figure 4-4).

e Two subsurface soil samples were collected from two new monitoring well locations in the
shallow subsurface, ranging in depth from 1 to 2 feet bgs (Table 4-8, Figure 4-4).

e Four groundwater samples were collected from four newly installed monitoring wells with
screen intervals ranging in depth from 4 to 16 feet bgs (Table 4-9; Figure 4-4).

Sl Approach

Well Ip Nooc | NBKK-B1006- | NBKK-B1006- | NBKK-B1006-
Monitoring S WOL MW02 MWO03 MWO04
Wells
Screen Interval |, 1, 41014 6t0 16 5t0 15
(feet bgs)
NBK
NBKK- K- NBKK- NBKK-
sample Stations _ Station ID B1006- | B100 | NPKEBIO0® | 1006 | B1006-
Surface Soil SS03 6- SS06 SS07
Samples SS04
Sample Depth 0.5
(feet bgs) Oto1l to1 Oto1l Oto1l Oto1l
Station ID NBKK-B1006-SB01 NBKK-B1006-SB02
Subsurface
Soil Samples | Sample Depth 1t02 1t02
(feet bgs)

Discernable fill material was not observed in borings at Building 1006. In general, the native soil was
observed to be relatively homogeneous across the site and included well-graded silty sands with
trace gravels overlying lean to fat clays. Soil boring logs and well completion diagrams are provided
in Appendix C.

Lithology
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Table 4-4. Building 1006 Conceptual Site Model

Drainage ditches are present running east-west to the south of Building 1006 along Westfall Road.

Hydrology The Shallow Lagoon lies to the northeast of Building 1006.
Groundwater was observed at depths ranging from 2.75 to 6.9 feet bgs in the soil borings at
Upper Aquifer Building 1006. Based on the synoptic groundwater level measurements collected on January 27,

Groundwater Flow

2023, the upper aquifer groundwater flow at Building 1006 is to the northeast toward the Shallow
Lagoon (Figure 3-4).

S| Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples

@ © B w S G B w S S B w 5
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< S| Se|=5w| S8 | 8% < Cw $2| S =59
To T o ©c o3 To T d c o3 T o T o T Q0 —

[Tl ox | Sc [Tl U x S c [Tl U x S c

b oW S b oW S b oW S
16.4 at 0.325J at SB02 75.9 at
PFOA 3/5 0/5 SS05 1/2 0/2 at 1 to 2 feet bgs a/4 1/4 MWQ02
30.9 at 83.1atSB02at 1 224 at
PFOS 5/5 | 5 | Tsq05 | V2 | 12 to2feetbgs | Y4 | 4% | mwo2
4.94 at
PFBS 0/5 0/5 ND 0/2 0/2 ND 3/4 0/4 MWO02
4.83 at 0.4JatSB02 at1 66.3 at
PFHXS 35 | 05 | ges05 | /2 | 02 to2feetbgs | /4 | V4 | mwo2

HFPO-DA 0/5 0/5 ND 0/2 0/2 ND 0/4 0/4 ND
8.12 at 7.61at
PFNA 3/5 0/5 $S05 0/2 0/2 ND 2/4 1/4 MWO2

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

Based on the shallow groundwater flow direction to the northeast and the site’s location in the
southwestern portion of the installation, no private wells or public water supply wells exist
downgradient of Building 1006, between Building 1006 and the Shallow Lagoon. Shallow
groundwater discharges to the Shallow Lagoon rather than traveling vertically downward and
moving north, south, and east under Port Orchard Bay toward receptors across the Bay.

On-Base supply Well 5 is located within 1-mile of Building 1006, cross-gradient and on the other
side of the Shallow Lagoon; however, this well is screened in the lower confined aquifer at depths
ranging from 745 to 1,030 feet bgs and is unlikely to be hydraulically connected to shallow
groundwater in this area. Further, PFOA and PFOS were not detected during previous sampling of
Well 5 (Navy, 2016).

Results Summary,
HHRS Findings,
Conclusions, and
Recommendations

PFOS was detected in soil samples above the SLs, and PFOA, PFNA, and PFHxS were detected in soil

samples below the SLs. PFBS and HFPO-DA were not detected in soil. PFOA, PFOS, PFNA, and PFHxS

were detected in groundwater above the SLs; and PFBS was detected in groundwater below the SLs.
HFPO-DA was not detected in groundwater.

Based on the HHRS (Appendix L), PFOA and PFOS were identified as COPCs for groundwater,
indicating unacceptable human health risks. There were no COPCs in soil based on available results.

The PFOA, PFOS, PFNA, and PFHxS exceedances of the SLs in groundwater indicates a PFAS release
occurred at Building 1006. Additionally, PFOA and PFOS were identified as COPCs for groundwater;
therefore, an Rl is recommended.
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4.1.5  Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2)

Table 4-5. Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) Conceptual Site Model

Description and
Operational
History and
Potential for PFAS

The Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) is in the southwestern portion of
the installation. It encompasses three adjacent areas, the Van Meter Road Spill west of A Street
(formerly Van Meter Road) along the unnamed perennial stream, the Former Drum Storage Area
east of A Street associated with Building 957, and a Former Drum Storage Area associated with
Former Building 734 west of A Street (Figure 3-4).

The Van meter Road Spill portion of OU 2/Area 2 is a site on which a spill of plating shop wastes from
the Former Metal Plating Shop occurred in 1976 from a tank truck parked on Van Meter Road. The
Former Drum Storage Area associated with Building 957 currently operates as a construction
material laydown yard with four existing structures (Buildings 957, 1017, 1018, and 1077). The
Former Building 734 Drum Storage Area is currently wooded. The drum storage areas were
operational from the 1940s to 1960s. While operational, drums not completely empty were allowed
to drain onto the ground and leaking drums were prevalent. In total, an estimated 4,000 to 8,000
gallons of waste was discharged to the environment between 1940 and the 1960s (NEESA, 1984).

No records were available for review that would confirm disposal, storage, or release of AFFF or
other PFAS-containing chemicals at OU 2/Area 2. However, because the Former Drum Storage Areas
were in use when AFFF was known to be used by the Navy and releases of drum contents occurred,
the PA recommended this area for SI.

The Van Meter Road Spill was not identified as a potential PFAS release area in the PA, based on the
review of existing information indicating that neither AFFF nor PFAS-containing materials were used
or released in this portion of OU 2/Area 2. However, based on further review, the spill determined to
likely be a release of plating waste from the Former Metal Plating Shop (OU 2/Area 8), and although
there is no data to imply PFAS was used in plating operations, PFAS have been detected in
groundwater at the Former Metal Plating Shop (OU 2/Area 8). Therefore, the Van Meter Road Spill
portion of OU 2/Area 2 was also included in the scope of this SI.

Release

e Soil and groundwater samples were collected from newly installed monitoring well locations at
Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) and one existing monitoring well,
MW2-8. New monitoring well locations were located within or downgradient of presumed surface
water flow or groundwater flow from the potential PFAS release areas (based on operational
history), as described in the PA (CH2M, 2020).

e Three surface soil samples were collected from the new monitoring well locations from 0 to 1 foot

bgs (Table 4-8, Figure 4-5).

Five subsurface soil samples were collected at the new monitoring well locations from the shallow

subsurface (1 to 3 feet bgs) and within the capillary fringe, ranging in depth from 1 to 7 feet bgs

(Table 4-8, Figure 4-5).

e Six groundwater samples were collected from six newly installed monitoring wells with screen
intervals ranging in depth from 4 to 17 and from 1 existing monitoring well (screened from 7-12
feet) (Table 4-9; Figure 4-5).

e Three sediment samples were collected from locations adjacent to A Street along the unnamed
perennial stream at the site of the Van Meter Road Spill (Table 4-10, Figure 4-5).

Sl Approach .

Well ID NBKK-OU2A2- | NBKK-OU2A2- | NBKK-OU2A2- | NBKK-OU2A2-
MWO01 MWO02 MWO03 MWO04
o Screen Interval 41014 41014 41014 7t0 17
Monitoring (feet bgs)
Wells Well ID NBKK-OU2A2- NBKK-OU2A2- NBKK-OU2A2-
MWO05 MWO06 MW2-8
Screen Interval 7t017 41014 7t0 12
(feet bgs)
. . Station ID NBKK-OU2A2-SS01 NBKK-OU2A2-S502 NBKK-OU2A2-SS06
Sample Stations Surface Soil
Samples | Sample Depth 05t01 05t01 05t01
(feet bgs)
Station ID NBKK-OU2A2- | NBKK-OU2A2- | NBKK-OU2A2- | NBKK-OU2A2-
Subsurface SB0O3 SB04 SB0O5 SB06
Soil Samples | Sample Depth 1to2
(feet bgs) 2to3 2to3 6to 7 3to4
. Station ID NBKK-OU2A2-SD0O1 NBKK-OU2A2-SD02 NBKK-OU2A2-SD03
Sediment
Samples | Sample Depth 0t0 0.4 0t0 0.4 0to 0.4
(feet bgs)
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Table 4-5. Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) Conceptual Site Model

Lithology

Discernable fill material was not observed in borings at OU 2/Area 2. In general, the native soil was
observed to be relatively heterogenous across the site and included well-graded sands and gravels

with silt. Alternating laminations of clayey sand and silty sand and sand layers with few gravel was

observed. A moderate to strong hydrocarbon odor was observed at OU2A2-MWO04. Soil boring logs
and well completion diagrams are provided in Appendix C.

Hydrology

A perennial unnamed stream is present along A Street, running east-west roughly perpendicular to A
Street.

Upper Aquifer
Groundwater Flow

Groundwater was observed at depths ranging from 4.25 to 8.65 feet bgs in the soil borings during
drilling. Based on the synoptic groundwater level measurements collected on January 27, 2023, the
upper aquifer groundwater flow at Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) is
to the northeast toward the Shallow Lagoon (Figure 3-4).

S| Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
S .| Sg E-g S Sg E-g .| g E-g
< $2| 3o | =5®| 32 | 39 =G ® Se| %S9 | 259
go| T oo To T 9 oo T o T 9 8 o—
90| 9 x S < (=) 9 x S < =) o x S c
i o 8 e el 8 i el 8
0.767 J at
0.808 ) 358J at
PFOA 1/3 0/3 at SS06 1/5 0/5 SBO6 at 3 to 6/7 5/7 MW2-8
4 feet bgs
4.03 at SB06
20.3 at 424 at
PFOS 1/3 1/3 SS06 3/5 0/5 at3 ttc))glsl feet 4/7 a4/7 MW2-8
1.11 at
PFBS 0/3 0/3 ND 0/5 0/5 ND 1/7 0/7 MWO1
0.469J at
PFHXS 13 | o3 | 1343\ o5 | o5 | sBoeat3to | 5/7 | a/7 | 136at
SS06 MWO06
4 feet bgs
HFPO-DA 0/3 0/3 ND 0/5 0/5 ND 0/7 0/7 ND
5.69J at
PFNA 0/3 0/3 ND 0/5 0/5 ND 2/7 0/7 MW2-8
Sediment Samples
Analvte Frequency Frequency Maximum Concentration
y of Detection of Exceedance (ng/kg)
PFOA 1/3 0/3 0.286 J at SDO1
PFOS 3/3 0/3 4.07 at SD02
PFBS 0/3 0/3 ND
PFHXS 0/3 0/3 ND
HFPO-DA 0/3 0/3 ND
PFNA 0/3 0/3 ND

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

No private wells or public water supply wells are located downgradient of OU 2/Area 2, between its
location and the Shallow Lagoon. Shallow groundwater likely discharges to the Shallow Lagoon rather
than traveling vertically downward and moving north, south, and east under Port Orchard Bay
toward receptors across the Bay.

On-Base supply Well 5 is within 1 mile of OU 2/Area 2, cross-gradient and on the other side of the
Shallow Lagoon. This well is screened in the lower confined aquifer found at depths ranging from 745
to 1,030 feet bgs and is thus unlikely to be hydraulically connected to shallow groundwater in this
area. Further, PFOA and PFOS were not detected during previous sampling of Well 5 (Navy, 2016).
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

Table 4-5. Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2) Conceptual Site Model
PFOS was detected in one soil sample above the SL. PFOA, and PFHxS were detected in soil samples
below the SLs. PFBS, PFNA, and HFPO-DA were not detected in soil. PFOA, PFOS, and PFHXS were
detected in groundwater above the SLs, and PFNA was detected below the SL. PFBS and HFPO-DA
Results Summary, | were not detected in groundwater.
Ey:j:sl::::;‘g:;‘d Based on the HHRS (Appendix L), PFOA and PFOS were identified as COPCs for groundwater,
R . indicating unacceptable human health risks. There were no COPCs in soil based on available results.
ecommendations

The PFOA, PFQOS, and PFHxS exceedances of the SLs in groundwater indicates a release occurred at
Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2). Additionally, PFOA and PFOS were
identified as COPCs for groundwater; therefore, an Rl is recommended.
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416  Keyport Peninsula Fill (Site 7)

Table 4-6. Keyport Peninsula Fill (Site 7) Conceptual Site Model

Description and
Operational History
and Potential for
PFAS Release

The Keyport Peninsula Fill (Site 7) is in the northeastern portion of the installation in the northern
portion of the industrial area, north of Second Street and east of Dedrick Drive. Keyport Peninsula
Fill (Site 7), which covers approximately 9 acres, is bordered to the north and east by Port Orchard
Bay (Figure 3-5).

Before the placement of fill, Keyport Peninsula Fill (Site 7) was originally shallow tidal flats. Fill was
placed in stages from the 1930s until 1972. Fill material used at Keyport Peninsula Fill (Site 7)
consisted of dredge spoils from around former Pier 1 adjacent to the Former Metal Plating
Shop/Waste Oil Spill Area (OU 2/Area 8), excavation material from the construction of Building 478,
and gravels from an offsite gravel pit (NEESA, 1984).

The dredge spoils used as fill at Keyport Peninsula Fill (Site 7) were excavated from the area near
former Pier 1, adjacent to OU 2/Area 8 and part of Port Orchard Bay (OU 2/Area 9), an area known
to have heavy metal contamination resulting from leakage and spills of plating waste from plating
shop operations at OU 2/Area 8 (Navy, 1996). PFAS have been detected in groundwater samples
collected during annual long-term monitoring at the Former Metal Plating Shop/Waste Oil Spill Area
(OU 2/Area 8), performed under a separate contract. The PFAS PA (CH2M, 2020), identified Site 7 as
a potential PFAS release area based on the potential for fill material used at Site 7 to contain PFAS.

Sl Approach

e Soil and groundwater samples were collected from newly installed monitoring well locations at
Keyport Peninsula Fill (Site 7). New monitoring well locations were across the known lateral
extent of fill placement at Keyport Peninsula Fill (Site 7), as described in the PA (CH2M, 2020).

e One surface soil sample was collected from one new monitoring well location from 0 to 1-foot
bgs (Table 4-8, Figure 4-6).

e Seven subsurface soil samples were collected at new monitoring well locations from the shallow
subsurface (1 to 2 feet bgs) and within the capillary fringe, ranging in depth from 8 to 11 feet bgs
(Table 4-8, Figure 4-6).

e Four groundwater samples were collected from four newly installed monitoring wells with
screen intervals ranging in depth from 9 to 29 feet bgs (Table 4-9; Figure 4-6).

e One scoped well (NBKK-S7-MW03) was not installed during the Sl field effort due to the
presence of Base equipment and ongoing pipeline construction in the area. This SAP deviation is
described above in Section 3.14 and in FCR #1.

Sample Stations

Well ID NBKK-S7- NBKK-S7- NBKK-S7- NBKK-S7-
MWO01 MWO02 MWO04 MWO05
Monitoring
Wells Screen
Interval 9to 29 9to 29 9to 19 9to 29
(feet bgs)
Surface Station ID NBKK-S7-SS02
Soil
Samples Sample Depth 0 to 1 foot bgs
Subsurface Station ID NBKK-S7-SB01 | NBKK-S7-SB02 | NBKK-S7-SB04 NBKK-S7-SB05
Soil
Sample Depth 1to2 1to2 1to2
Samples (feet bgs) 8t09 10to0 11 9t0 10 9t0 10

Discernable fill material was not observed in each of the borings at Keyport Peninsula Fill (Site 7). In
well NBKK-S7-MWO04, fill material was encountered to approximately 10 feet bgs, and included

asphalt, debris, and concrete. Additionally, shell fragments were observed to depths as much as 30
feet bgs in each of the four borings, indicative of fill material (dredge spoils). In general, the soil was

Lithology observed to be relatively heterogenous across the site and comprised of silty gravel, silty and clayey
sand, and sandy lean clays with shell fragments throughout. Intermittent discontinuous organics
were observed at various depths within the soil borings. Soil boring logs and well completion
diagrams are provided in Appendix C.

Hydrology Port Orchard Bay borders Keyport Peninsula Fill (Site 7) to the north and east (Figure 2-1).
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
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Table 4-6. Keyport Peninsula Fill (Site 7) Conceptual Site Model

Upper Aquifer
Groundwater Flow
and Tidal Influence

Groundwater was observed at depths ranging from 10.7 to 11.3 feet bgs in the soil borings at
Keyport Peninsula Fill (Site 7). Based on the synoptic groundwater level measurements collected on
January 27, 2023, the upper aquifer groundwater flow at Keyport Peninsula Fill (Site 7) is directly to
the northeast toward Port Orchard Bay (Figure 3-5).

Figure 3-9 presents plots of groundwater elevation versus time, as recorded from transducers
installed in monitoring wells at Keyport Peninsula Fill (Site 7). In addition to groundwater elevation,
the plots on Figure 3-9 include barometric pressure (converted from millimeters of mercury to feet
of water) and the tidal water level at the National Oceanic and Atmospheric Administration buoy
9445958, approximately 11 miles south of NBK-Keyport?2.

Qualitative assessment of the data from the Keyport Peninsula Fill (Site 7) indicates that
groundwater levels in these wells are tidally influenced, as would be expected given the site’s
location just west of Port Orchard Bay. As shown on Figure 3-9, groundwater level trends at three of
the four wells (NBKK-S7-MWO01, NBKK-S7-MW02, and NBKK-S7-MWO05) strongly mimic the tidal
water level trends with a relatively short lag time. Groundwater levels in Well NBKK-S7-MWO04 had a
very muted response to tidal fluctuation. The timing of the groundwater level fluctuations does not
correlate well with barometric pressure fluctuations in any of the site wells. The lack of significant
correlation between tidal fluctuations and groundwater levels observed in Well NBKK-S7-MWO04 is
likely due to the greater distance between this well and nearby Port Orchard Bay.

Sl Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
o G B w S © B w S G B w S
> 5| z2 | S%w | 25| 28| S%w |z8| ze| S5
© c + c = c c = c + c Es
z 98| $% | SEw | S8 | 38| =E® |S8| S| =5@
T o T o ©c o3 Tu ] c o3 T o T o 0 —
[Tl 0 x Sc [l 0 x S c [Tl 0 x S c
b o S e o S b o S
1.44 ) at
PFOA 0/1 0/1 ND 0/7 0/7 ND 1/4 0/4 MWO04
0.29 ] at 0.223J at
PFOS 1/1 0/1 ’ 1/7 0/7 SBO4 at 1to 0/4 0/4 ND
SS02
2 feet bgs
4.81 at
PFBS 0/1 0/1 ND 0/7 0/7 ND 1/4 0/4 MWO04
PFHxS 0/1 0/1 ND 0/7 0/7 ND 0/4 0/4 ND
HFPO-DA 0/1 0/1 ND 0/7 0/7 ND 0/4 0/4 ND
PFNA 0/1 0/1 ND 0/7 0/7 ND 0/4 0/4 ND

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

Based on the shallow groundwater flow direction to the northeast and the site’s location in the
northeastern portion of the installation, no private wells or public water supply wells exist within 1
mile downgradient of Keyport Peninsula Fill (Site 7), between site and Port Orchard Bay. Shallow
groundwater from the site likely discharges to nearby surface water rather than traveling vertically
downward and moving north, south, and east under Port Orchard Bay.

In addition, per Navy Policy, since the there were no detections of PFOS and/or PFOA in the
groundwater wells above 70 ng/L and estimated groundwater flow direction is away from potential
off-base drinking water wells, there is not a complete exposure pathway from Site 7 to off-Base
drinking water wells.

Results Summary,
HHRS Findings,
Conclusions, and
Recommendations

PFOS was detected in one soil sample below the SL. PFOA, PFBS, PFHxS, PFNA, and HFPO-DA were

not detected in soil. PFOA and PFBS were detected in groundwater samples below the SLs. PFOS,

PFHxS, PFNA, and HFPO-DA were not detected in groundwater.

Based on the HHRS (Appendix L), no COPCs were identified for groundwater or soil.

Based on the following lines of evidence, additional investigation is not recommended at this time:

e Consistency of the CSM presented in the SAP and three groundwater sample locations are
downgradient of the suspected release area and would have identified potential releases to
groundwater at the site.

e Concentrations of PFOA, PFOS, PFBS, PFNA, PFHxS, and HFPO-DA did not exceed SLs in soil or
groundwater, and the HHRS did not identify any COPCs in soil or groundwater.

e There is no documentation of a PFAS release from the PA.

@ Tides and Currents, 2022.
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4.1.7

SECTION 4—FIELD INVESTIGATION RESULTS

Landfill Extension (Northeast Portion of Area 22)

Table 4-7. Landfill Extension (Northeast Portion of Area 22) Conceptual Site Model

Description and
Operational
History and
Potential for PFAS
Release

The Landfill Extension (Northeast Portion of Area 22) is on the west side of the central portion of the
installation, directly east of the main gate and southwest of the intersection of McKittrick Road and A
Street (Figure 3-6).

The Landfill Extension is in the northeastern portion of Area 22. Area 22 operated as a magazine and
ordnance storage area from the 1930s to the 1960s when demolition of preexisting buildings began.
Ordnance and magazines are believed to have been transported to NBK Bangor, while the disposal of
building debris and other materials is unknown (URS, 1992). In 1990, construction along McKittrick
Road revealed landfill material and petroleum products in the northeastern portion of Area 22. In
response to this discovery, an Sl was performed which identified that fill material was present in the
area and this material included variable amounts of metal, concrete, wood, plastic, and trash (Navy,
1993b).

Because of its proximity, the Landfill Extension (Northeast Portion of Area 22) historically has been
linked to the Keyport Landfill (OU 1). No records were available for review that would confirm
disposal of AFFF or other PFAS-containing chemicals at the Keyport Landfill or the Landfill Extension
(Northeast Portion of Area 22). However, the Landfill Extension (Northeast Portion of Area 22) was in
use when AFFF was known to be used by the Navy. The Landfill Extension may also contain waste
that may contain PFAS unrelated to AFFF.

Sl Approach

e Soil and groundwater samples were collected from newly installed monitoring well locations at
Landfill Extension (Northeast Portion of Area 22). New monitoring well locations were within or
downgradient of presumed surface water flow or groundwater flow from the potential PFAS
release areas (based on operational history), as described in the PA (CH2M, 2020).

e Three surface soil sample were collected from three new monitoring well location from 0 to 1-
foot bgs (Table 4-8, Figure 4-7).

e Six subsurface soil sample were collected at new monitoring well location from the shallow
subsurface (1 to 2 feet bgs) and within the capillary fringe, ranging in depth from 7 to 8, 17 to 18,
and 21 to 28 feet (Table 4-8; Figure 4-7).

e Four groundwater samples were collected from four newly installed monitoring wells with screen
intervals ranging in depth from 18 to 39 feet bgs (Table 4-9; Figure 4-7).

Sample Stations

Well ID NBKK-LFEX- NBKK-LFEX- NBKK-LFEX- NBKK-LFEX-
Monitoring MWO1 MW02 MWO3 MWO04
Wells
Screen Interval | 5, 39 1810 28 19.5t029.5 231033
(feet bgs)
Station ID NBKK-LFEX-SSO01 NBKK-LFEX-SS02 NBKK-LFEX-SS04
Surface Soil
Samples Sample Depth Oto1l Oto1l Oto1l
(feet bgs)
Station ID NBKK-LFEX- NBKK-LFEX- NBKK-LFEX- NBKK-LFEX-
SBO1 SB02 SB0O3 SB02
Subsurface Tt02
Soil Samples to
Sample Depth 27028 211022 7t08 26 t0 27
(feet bgs) 17 t0 18

Asphalt fill material was observed from the surface to approximately 7 feet bgs and debris, including
metal and wood, was observed at NBKK-LFEX-MWO03. In general, the native soil was observed to be

Lithology relatively homogeneous across the site and consisted of silty sands with intermittent fat clay layers
throughout the borings. Soil boring logs and well completion diagrams are provided in Appendix C.
Hydrologic features were not observed near Landfill Extension (Northeast Portion of Area 22) during
Hydrology D . - -
monitoring well installation or sampling.
Upoer Aquifer Groundwater was observed starting at depths ranging from 11.5 to 13.15 feet bgs in the soil borings.
Grr"gund\fllater Based on the synoptic groundwater level measurements collected on January 27, 2023, the upper
Flow aquifer groundwater flow at the Landfill Extension (Northeast Portion of Area 22) is south and

southwest (Figure 3-6).
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

Table 4-7. Landfill Extension (Northeast Portion of Area 22) Conceptual Site Model

S| Results
Compared to SLs

Surface Soil Samples Subsurface Soil Samples Groundwater Samples
[T [T < [T [T c Y [Ty c
o o ow o o ow o o ow o
- - Ly
$ | 38| 3% (53| 32| 3% |z5%| 38 | 3% | 552
To T o © o 3 To T o © o3 T o T o T O —
v o x S c oA o x S c A 0 x S c
e o S e o S b o S
PFOA 0/3 0/3 ND 0/6 0/6 ND 0/4 0/4 ND
0.231)
PFOS 1/3 0/3 at SS01 0/6 0/6 ND 0/4 0/4 ND
PFBS 0/3 0/3 ND 0/6 0/6 ND 0/4 0/4 ND
PFHXS 0/3 0/3 ND 0/6 0/6 ND 0/4 0/4 ND
HFPO-DA 0/3 0/3 ND 0/6 0/6 ND 0/4 0/4 ND
PFNA 0/3 0/3 ND 0/6 0/6 ND 0/4 0/4 ND

Proximity to Base
Boundary and
Drinking Water
Exposure
Assessment

Although the shallow groundwater flow direction estimated from Site groundwater level
measurements is to the south and southwest, because the site is on the west side of the central
portion of the installation and along the west side of the assumed groundwater divide, the
generalized regional flow at the western Base boundary (owing to the steep topography) is to the
north and northeast, toward/ on Base, and would preclude the presence of private wells within 1
mile downgradient of the Landfill Extension (Northeast Portion of Area 22). Additionally, shallow
groundwater from the Landfill Extension likely discharges to Marsh Pond to the southwest rather
than moving off-Base.

In addition, per Navy Policy, since the there were no detections of PFOS or PFOA in the groundwater
wells and estimated groundwater flow direction is cross-gradient from potential off-Base drinking
water wells, there is not a complete exposure pathway from the Landfill Extension to off-Base
drinking water wells.

Results Summary,
HHRS Findings,
Conclusions, and
Recommendations

PFOS was detected at one surface soil sample location below the SL. PFOA, PFBS, PFNA, PFHxS, and
HFPO-DA were not detected in soil, and PFOA, PFOS, PFBS, PFNA, PFHxS, and HFPO-DA were not
detected in groundwater.

Based on the HHRS, COPCs were not identified in soil® or groundwater, indicating there are no
unacceptable human health risks associated with exposure to PFAS in soil and groundwater
(Appendix L). Groundwater samples were collected downgradient and upgradient from Landfill
Extension (Northeast Portion of Area 22), which was identified as the potential release location in the
PA, and there were no exceedances.

Based on the following lines of evidence, additional investigation is not recommended at this time:

e Consistency of the CSM presented in the SAP, groundwater sample locations are downgradient of
the suspected release area and would have identified potential releases to groundwater related to
the site.

e Concentrations of PFOA, PFOS, PFBS, and PFHxS did not exceed SLs, and the HHRS did not identify
COPCs.

e There is no documentation of a PFAS release from the PA.

@ Subsurface soil samples at the Landfill Extension were collected at depths of 1, 7, 17, 21, 26, and 27 feet bgs. Subsurface soil
samples collected below 15 feet bgs are deeper than a human receptor is expected to contact and therefore were not
included in the HHRS for the Landfill Extension.
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Table 4-8 Soil Analytical Results
Site Inspection Report for Per- and Polyfluoroalkyl Substances at Keyport Naval Complex

Keyport, Washington

Sample Station sample ID Sample Depth Sample Date PFOA PFOS PFBS PFHxS PFHXxA HFPO-DA PFNA
(ft bgs) (ng/kg) (ng/kg) (ng/ks) (ng/ks) (ng/ks) (ng/kg) (ng/ks)
Screening Levels 19 13 1,900 130 3,200 23 19
Building 76
NBKK-B76-MWO1 NBKK-B76-SB01-0203 2-3 8/30/2022 0.602 U 0.602 U 0.602 U 0.602 U 0.602 U 0.602 U 0.602 U
NBKK-B76-SB01-2526 25-26 8/30/2022 0.538 U 0.538 U 0.538 U 0.538 U 0.538 U 0.538 U 0.538 U
NBKK-B76-MW02 NBKK-B76-SB02-0203 2-3 8/30/2022 0.573 U 0.323) 0.573 U 0.573 U 0.573 U 0.573 U 0.573 U
NBKK-B76-SB02-4849 48-49 8/31/2022 0.579 U 0.579 U 0.579 U 0.579 U 0.579 U 0.579 U 0.579 U
NBKK-B76-MWO3 NBKK-B76-SB03-0203 2-3 8/30/2022 0.622 U 25.9 0.622 U 0.31) 0.622 U 0.622 U 0.622 U
NBKK-B76-SB03-3334 33-34 9/1/2022 0.53U 0.53U 0.53U 0.53U 0.53U 0.53U 0.53U
NBKK-B76-MW04 NBKK-B76-SB04-0102 1-2 8/31/2022 0.575U 40.3 0.575U 0.809) 0.575U 0.575U 0.575U
NBKK-B76-SB04-5859 58-59 9/6/2022 0.53U 0.53U 0.53U 0.53U 0.53U 0.53U 0.53U
NBKK-B76-SB05 NBKK-B76-SB05-0304 3-4 10/1/2022 0.499 U 4,96 ) 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-SS05 NBKK-B76-SS05-0001 0-1 9/2/2022 0.519U 0.911) 0.519U 0.519 U 0.519 U 0.519 U 0.519 U
NBKK-B76-SS06-0001 0-1 8/11/2023 05U 0.875) 05U 05U 05U 05U 05U
NBKK-B76-MWO06 NBKK-B76-SB06-0910 9-10 8/11/2023 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U
NBKK-B76-SB06-2325 23-25 8/11/2023 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U 0.496 U
NBKK-B76-SS07-0001 0-1 8/10/2023 0.497 U 0.431) 0.497 U 0.497 U 0.497 U 0.497 U 0.497 U
NBKK-B76-MWO07 NBKK-B76-SB07-1516 15-16 8/10/2023 05U 05U 05U 05U 05U 05U 05U
NBKK-B76-SB07-2223 22-23 8/10/2023 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-SS08-0001 0-1 8/10/2023 0.369J 7.5 05U 05U 05U 05U 05U
NBKK-B76-MW08 NBKK-B76-SB08-1516 15-16 8/9/2023 05U 05U 05U 05U 05U 05U 05U
NBKK-B76-SB08-2425 24-25 8/10/2023 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-SS09-0001 0-1 8/9/2023 0.499 U 0.373) 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-MWO09 NBKK-B76-SB09-1415 14-15 8/9/2023 05U 05U 05U 05U 05U 05U 05U
NBKK-B76-SB09-1920 19-20 8/9/2023 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-SS10 NBKK-B76-SS10-0001 0-1 8/9/2023 05U 2.57 05U 05U 05U 05U 05U
NBKK-B76-SB10 NBKK-B76-SB10-0103 1-3 8/9/2023 0.499 U 0.876J 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B76-SS11 NBKK-B76-SS11-0001 0-1 8/8/2023 05U 0.235) 05U 05U 05U 05U 05U
NBKK-B76-SB11 NBKK-B76-SB11-0103 1-3 8/8/2023 0.328) 4.72 05U 05U 05U 05U 05U
NBKK-B76-5512 NBKK-B76-5S512-0001 0-1 8/9/2023 05U 241 05U 0.532) 05U 05U 05U
NBKK-B76-SB12 NBKK-B76-SB12-0103 1-3 8/9/2023 0.558J 0.876J 05U 0.231)J 05U 05U 05U
NBKK-B76-5513 NBKK-B76-SS513-0001 0-1 8/9/2023 0.501 U 4.54 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U
NBKK-B76-SB13 NBKK-B76-SB13-0103 1-3 8/9/2023 0.218) 5.47 0.5U 0.5U 0.5U 0.5U 0.5U
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Table 4-8 Soil Analytical

Results

Site Inspection Report for Per- and Polyfluoroalkyl Substances at Keyport Naval Complex

Keyport, Washington

sample Station sample ID Sample Depth Sample Date PFOA PFOS PFBS PFHxS PFHXxA HFPO-DA PFNA
(ft bgs) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg)
Screening Levels 19 13 1,900 130 3,200 23 19
2008 Car Fire Site )
NBKK-CF1-MWO1 NBKK-CF1-SS01-0001 0-1 10/8/2022 0.693) 1.94 0.501U 0.501 U 0.243) 0.501 U 0.222)
NBKK-CF1-SB01-5152 51-52 10/13/2022 0.501U 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U
NBKK-CF1-SS02-0HO1 0.5-1 11/1/2022 0.705 ) 8.93 05U 05U 0.333) 05U 0.256 )
NBKK-CF1-MW02 NBKK-CF1-SB02-1H2H 1.5-2.5 10/7/2022 0.286 J 1.32 0.499 U 0.499 U 0.499 U 0.499 U 0.262)
NBKK-CF1-SB02-3839 38-39 11/2/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-CF1-MWO03 NBKK-CF1-SB03-0102 1-2 10/8/2022 0.339) 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-CF1-SB03-5253 52-53 10/15/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-CF1-SS04 NBKK-CF1-SS04-0001 0-1 9/30/2022 0.501 U 1.48 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U
NBKK-CF1-SS05 NBKK-CF1-SS05-0001 0-1 9/30/2022 0.649 ) 6.83 05U 05U 0.254 ) 05U 05U
Keyport Sludge Disposal Area (OU 2/Area 5)
NBKK-OU2A5-Mwo1  PNBKK-OU2A5-5501-0HO1 0.5-1 9/7/2022 0.559 U 0.341) [ 0559U | 0.559U 0.559 U 0.559 U 0.559 U
NBKK-OU2A5-SB01-3637 36-37 10/31/2022 0.5U 0.5U 05U 05U 05U 05U 05U
NBKK-OU2AS-MW02 NBKK-OU2A5-SB02-0102 1-2 9/7/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-OU2A5-SB02-2930 29-30 10/29/2022 0.5U 0.5U 05U 05U 05U 05U 05U
NBKK-OU2A5-Mwo03  PNBKK-OU2A5-SB03-0102 12 9/7/2022 0.524 U 0.236) | 0.524U | 0.524U 0.524 U 0.524U 0.524 U
NBKK-OU2A5-SB03-3334 33-34 9/8/2022 05U 05U 0.5U 05U 05U 05U 05U
NBKK-OU2A5-SB04 NBKK-OU2A5-SB04-0203 2-3 11/1/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-OU2A5-SB04-0506 5-6 11/1/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-OU2A5-SBO5S NBKK-OU2A5-SB05-0203 2-3 11/1/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-OU2A5-SB05-1011 10-11 11/1/2022 05U 05U 05U 05U 05U 05U 0.5U
Building 1006
NBKK-B1006-MWO01 NBKK-B1006-SB01-0102 1-2 10/1/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-B1006-MW02 NBKK-B1006-SB02-0102 1-2 10/1/2022 0.325) 83.1 05U 04) 0.401) 05U 05U
NBKK-B1006-MWO03 NBKK-B1006-SS03-0001 0-1 10/1/2022 0.499 U 0.206J 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-B1006-MWO04 NBKK-B1006-SS04-0H01 0.5-1 11/3/2022 0.28) 2.21 05U 0.187)J 0.28) 05U 0.203)
NBKK-B1006-SS05 NBKK-B1006-SS05-0001 0-1 9/30/2022 16.4 30.9 05U 4.83 10.7 05U 8.12
NBKK-B1006-SS06 NBKK-B1006-SS06-0001 0-1 9/30/2022 0.501 U 0.425) 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U
NBKK-B1006-SS07 NBKK-B1006-SS07-0001 0-1 9/30/2022 0.382) 1.01 0.501 U 0.238J) 0.282 ) 0.501 U 0.2)
Van Meter Road Spill/ Former Drum Storage Area (OU 2/Area 2)
NBKK-OU2A2-MWO01 NBKK-OU2A2-SS01-0HO1 0.5-1 11/5/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-OU2A2-MWO02 NBKK-OU2A2-SS02-0HO1 0.5-1 11/4/2022 05U 05U 05U 05U 05U 05U 05U
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Table 4-8 Soil Analytical

Results

Site Inspection Report for Per- and Polyfluoroalkyl Substances at Keyport Naval Complex

Keyport, Washington

Sample Station sample ID Sample Depth Sample Date PFOA PFOS PFBS PFHxS PFHXxA HFPO-DA PFNA
(ft bgs) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg)
Screening Levels 19 13 1,900 130 3,200 23 19
NBKK-OU2A2-MWO03 NBKK-OU2A2-SB03-0203 2-3 11/4/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-OU2A2-MWO04 NBKK-OU2A2-SB04-0203 2-3 11/7/2022 05U 1.93 05U 0.277) 05U 05U 05U
NBKK-OU2A2-MWOS NBKK-OU2A2-SB05-0102 1-2 11/8/2022 0.499 U 1.07 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-OU2A2-SB05-0607 6-7 11/8/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-OU2A2-MWO06 NBKK-OU2A2-SS06-0HO1 0.5-1 11/8/2022 0.808 J 20.3 0.5U 1.34 0.212) 0.5U 0.5U
NBKK-OU2A2-SB06-0304 3-4 11/8/2022 0.767 ) 4.03 0.5U 0.469 J 0.5U 0.5U 0.5U
Keyport Peninsula Fill (Site 7)
NBKK-S7-MWO1 NBKK-S7-SB01-0102 1-2 10/28/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-S7-SB01-0809 8-9 10/28/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-S7-MWO02 NBKK-S7-SS02-0001 0-1 10/27/2022 0.499 U 0.29) 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-S7-SB02-1011 10-11 10/27/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-S7-MW04 NBKK-S7-SB04-0102 1-2 10/25/2022 0.499 U 0.223) 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-S7-SB04-0910 9-10 10/25/2022 05U 05U 05U 05U 05U 05U 05U
NBKK-S7-MWO5 NBKK-S7-SB05-0102 1-2 10/26/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-S7-SB05-0910 9-10 10/26/2022 05U 05U 05U 05U 05U 05U 05U
Landfill Extenstion (Northwest Portion of Area 22)
NBKK-LEEX-MWO1 NBKK-LFEX-SS01-0001 0-1 10/4/2022 0.499U 0.231) 0.499 U 0.499U 0.499U 0.499 U 0.499 U
NBKK-LFEX-SB01-2728 27-28 10/6/2022 05U 05U 0.5U 0.5U 05U 05U 05U
NBKK-LEEX-MWO02 NBKK-LFEX-5S02-0001 0-1 10/3/2022 0.499U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-LFEX-SB02-2122 21-22 10/4/2022 0.502 U 0.502 U 0.502 U 0.502 U 0.502 U 0.502 U 0.502 U
NBKK-LFEX-SB03-0102 1-2 10/3/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-LFEX-MWO03 NBKK-LFEX-SB03-0708 7-8 10/3/2022 0.501U 0.501U 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U
NBKK-LFEX-SB03-1718 17-18 10/3/2022 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-LEEX-MWO04 NBKK-LFEX-SS04-0001 0-1 10/4/2022 0.499U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U 0.499 U
NBKK-LFEX-SB04-2627 26-27 10/7/2022 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U 0.501 U

pg/kg = micrograms per

kilogram

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

U = The material was an

alyzed for but not detected

Bolding indicates detection
Shading indicates exceedance of Screening Levels.
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Table 4-9 Groundwater Analytical Results

Site Inspection Report for Per- and Polyfluoroalkyl Substances at Keyport Naval Complex

Keyport, Washington

. PFOA PFOS PFBS PFHxS PFHxXA | HFPO-DA PFNA
Sample Station Sample ID Sample Date
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Screening Levels 6 4 600 39 990 6 5.9

Building 76
NBKK-B76-MWO01 NBKK-B76-MW01-1122 11/11/2022 2.26 U 2.26 U 1.821) 3.51) 2.26 U 2.26 U 2.26 U
NBKK-B76-MW02 NBKK-B76-MW02-1122 11/11/2022 2.26 U 2.26 U 1.57) 2.09) 2.26 U 2.26 U 2.26 U
NBKK-B76-MWO03 NBKK-B76-MW03-1122 11/11/2022 249U 249U 2.49U 2.38) 2.49U 2.49U 2.49U
NBKK-B76-MW04 NBKK-B76-MW04-1122 11/10/2022 231U 231U 231U 1.11) 231U 231U 231U
NBKK-B76-MWO06 NBKK-B76-MW06-0823 8/14/2023 25U 25U 25U 25U 25U 25U 25U
NBKK-B76-MWOQ07 NBKK-B76-MWQ07-0823 8/15/2023 8.69 2.38U 1.67) 6.3 6.38 2.38U 2.38U
NBKK-B76-MWO08 NBKK-B76-MW08-0823 8/15/2023 11.6 2.28 U 2.11) 4.1) 8.96 2.28 U 2.28U
NBKK-B76-MWQ09 NBKK-B76-MW09-0823 8/14/2023 7.92 2.25U 1.27) 3.54) 4.68 2.25U 2.25U
2008 Car Fire Site
NBKK-CF1-MWO01 NBKK-CF1-MW01-1222 12/7/2022 24U 7.85 24U 24U 5.25) 24U 24U
NBKK-CF1-MW02 NBKK-CF1-MW02-1122 11/14/2022 31 897 32 543 38.1 235U 235U
NBKK-CF1-MWO03 NBKK-CF1-MW03-1122 11/11/2022 33 288 15.5 176 33.9 2.34U 2.34U
Keyport Sludge Disposal Area (OU 2/Area 5)
NBKK-OU2A5-MWO01  [NBKK-OU2A5-MWO01-1222 12/1/2022 27.9 47.7 237U 8.99 9.41 237U 2.37U
NBKK-OU2A5-MW02 NBKK-OU2A5-MW02-1222 12/7/2022 242U 242U 242U 242U 242U 242U 242U
NBKK-OU2A5-MWO03  [NBKK-OU2A5-MWO03-1222 12/1/2022 12.8 31.7 3.13) 6.41 5.89 2.25U 2.25U
Building 1006
NBKK-B1006-MWO01 NBKK-B1006-MW01-1122 11/9/2022 1.42) 14.5 2.63) 6.87 2] 2.39U 2.39U
NBKK-B1006-MW02 NBKK-B1006-MW02-1122 11/9/2022 75.9 224 4.94 66.3 211 2.18U 7.61
NBKK-B1006-MWO03 NBKK-B1006-MW03-1122 11/9/2022 5.69 16.4 25) 9.85) 11.9 2.36 U 1.85)
NBKK-B1006-MWO04 NBKK-B1006-MW04-1222 12/8/2022 3.32) 21.3 2.33U 2.33U 6.19 ) 2.33U 2.33U
Van Meter Road Spill/ Former Drum Storage Area (OU 2/Area 2)
NBKK-OU2A2-MWO01  [NBKK-OU2A2-MWO01-0623 6/1/2023 7.08 2.54U 1.11) 22.8 2.98) 2.54U 1.02)
NBKK-OU2A2-MWO02  [NBKK-OU2A2-MW02-1222 12/8/2022 4.09) 231U 231U 231U 4.57) 231U 231U
NBKK-OU2A2-MWO03  [NBKK-OU2A2-MWO03-1222 12/8/2022 2.37U 237U 237U 2.37U 4.21) 2.37U 237U
NBKK-OU2A2-MWO04  [NBKK-OU2A2-MWO04-1222 12/8/2022 15.6 29.5 243U 88.2 19.2 243U 243U
NBKK-OU2A2-MWO05  [NBKK-OU2A2-MWO05-1222 12/8/2022 138 75.8 239U 53.3 18.5 239U 239U
NBKK-OU2A2-MWO06  [NBKK-OU2A2-MWO06-1222 12/8/2022 35.4 123 2.39U 136 3.52) 239U 239U
NBKK-OU2A2-MW2-8 |NBKK-OU2A2-MW2-8-1222 12/8/2022 358 424 251U 133 21.1) 2.51U) 5.69)
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Table 4-9 Groundwater Analytical Results

Site Inspection Report for Per- and Polyfluoroalkyl Substances at Keyport Naval Complex

Keyport, Washington

. PFOA PFOS PFBS PFHxS PFHxXA | HFPO-DA PFNA
Sample Station Sample ID Sample Date
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Screening Levels 6 4 600 39 990 6 5.9

Keyport Peninsula Fill (Site 7)
NBKK-S7-MWO01 NBKK-S7-MW01-1222 12/2/2022 229U 2.29U 2.29U 2.29U 2.29U 2.29U 2.29U
NBKK-S7-MW02 NBKK-S7-MW02-1222 12/2/2022 229U 2.29U 2.29 UJ 2.29U 2.29U 2.29U 2.29U
NBKK-S7-MW03® NA
NBKK-S7-MWO04 NBKK-S7-MW04-1222 12/2/2022 1.44) 239U 4.81 239U 1.93) 239U 239U
NBKK-S7-MWO05 NBKK-S7-MW05-1222 12/2/2022 2.25U 2.25U 2.25U 2.25U 2.25U 2.25U 2.25U
Landfill Extenstion (Northwest Portion of Area 22)
NBKK-LFEX-MWO01 NBKK-LFEX-MWO01-1122 11/10/2022 241U 241U 241U 241U 241U 241U 241U
NBKK-LFEX-MWO02 NBKK-LFEX-MW02-1122 11/10/2022 2.23U 2.23U 2.23U 2.23U 2.23U 2.23U 2.23 U
NBKK-LFEX-MWO03 NBKK-LFEX-MW03-1122 11/10/2022 2.33U 2.33U 2.33U 2.33U 2.33U 2.33U 2.33U
NBKK-LFEX-MWO04 NBKK-LFEX-MWO04-1122 11/10/2022 2.41U 2.41U 241U 2.41U 241U 241U 241U

 Monitoring well NBKK-S7-MWO03 was not installed due to access issues and other construction work occurring for the duration of the SI. Removal of this well from the
Sl scope is described in Field Change Request 1 (Appendix B).

ug/kg = micrograms per kilogram
J = Analyte present. Value may or may not be accurate or precise

NA = not applicable

U = The material was analyzed for but not detected

Bolding indicates detection

Shading indicates exceedance of Screening Levels.
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Table 4-10. Sediment Analytical Results

Site Inspection Report for Per- and Polyfluoroalkyl Substances at Naval Base Kitsap Keyport

Keyport, Washington

Sample Station sample ID Sample Depth Sample Date PFOA PFOS PFBS PFHxS PFHxXA | HFPO-DA| PFNA
(ft bgs) (ng/kg) | (ne/kg) | (mg/kg) | (ms/kg) | (ng/kg) | (mg/kg) | (mg/kg)
Screening Levels 19 13 1,900 130 3,200 23 19
Van Meter Road Spill/ Former Drum Storage Area (OU 2/Area 2)
NBKK-OU2A2-SD01 NBKK-OU2A2-SD01-0004 0-0.4 11/10/2022 0.286 J 0.464) | 0.519U | 0.519U | 0.519U | 0.519U | 0.519U
NBKK-OU2A2-SD02 NBKK-OU2A2-SD02-0004 0-0.4 11/10/2022 0.63 U 4.07 0.63 U 0.63 U 0.63 U 0.63 U 0.63U
NBKK-OU2A2-SD03 NBKK-OU2A2-SD03-0004 0-0.4 11/10/2022 1.15U 1.95) 1.15U 1.15U 1.15U 1.15U 1.15U

Sediment analytical results were screened against residential scenario soil screening levels presented in the May 2023 Regional Screening Level Table.

ug/kg = micrograms per kilogram

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

OU = Operable Unit

U = The material was analyzed for but not detected

Bolding indicates detection
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LIBERTY,
[BAv4

[RORTY
ORCHARD
[BAv4

NBKK-B76-MWO01
NBKK-B76-5SB01-0203
8/30/2022

~ |Location
~ [Sample
Sample Date
Screen
Interval*/Sample

NBKK-B76-MW01-1122
11/11/2022

NBKK-B76-5B01-2526
8/30/2022

29-39* 2-3*%* 25-26%*

Groundwater (ng/L)
2.26U
2.26U
1.82)
3.51)
226U

[Subsurface Soil (ug/kg)|Subsurface Soil (ug/kg)|
0.602 U 0538 U
0.602 U 0538 U
0.602 U 0538 U
0.602 U 0538 U
0.602 U 0538 U
0538 U

226U 0.602 U

NBKK-B76-MW04
NBKK-B76-SB04-0102
8/31/2022

NBKK-B76-MW04-1122
11/10/2022

NBKK-B76-SB04-5859
9/6/2022

59-69* 1-2%* 58-59**

Groundwater (ng/L)
231U
231U
231U
1.11)
231U
231U

ISubsurface Soil (ug/kg)}
0.575U
403
0.575U
0.809)
0.575U
0.575 U

ISubsurface Soil (ug/kg),
0.53U
0.53U
0.53U
0.53U
0.53U
0.53 U

NBKK-B76-MW02
NBKK-B76-SB02-0203
8/30/2022

NBKK-B76-MW02-1122
11/11/2022

NBKK-B76-SB02-4849
8/31/2022

49-59* 2-3%% 48-49**

Interval*/Sample
Depth** (ft bgs)
A Media/Units

Groundwater (ng/L)
226U
226U
157)
2.09)
226U
2.26U

ISubsurface Soil (ug/kg)|Subsurface Soil (ug/kg)|
0.573 U 0.579U
0.323) 0.579U
0.573 U 0.579U
0.573 U 0.579U
0.579U
0.579 U

NBKK-B76-SB05
NBKK-B76-SB05-0304
10/1/2022

November 2022 EPA RSLs

34

Groundwater
(ng/L)

6.0
4.0
600
39
6.0
5.9

Soil/Sediment
(ng/kg)

19
13
1,900

ISubsurface Soil (ug/kg)
0.499 U
4.96)
0.499 U
0.499 U
0.499 U
0.499 U

PFBS

NOTES:
Bolded text indicates detection

* = Screen Interval Depth (groundwater sample)
** = Sample Depth (soil sample)

EPA = United States Environmental Protection Agency

ft bgs = feet below ground surface

HFPO-DA = Hexafluoropropylene oxide dimer acid

J = Analyte present, value may or may not be accurate or precise
NBK = Naval Base Kitsap

ng/L = nanograms per liter

PFAS = Per- and Polyfluoroalkyl Substances

PFBS = perfluorobutanesulfonic acid

PFHxS = Perfluorohexane sulfonate

PFNA = Perfluorononanoic acid

PFOA = perfluorooctanoic acid

PFOS = perfluorooctane sulfonate

RSL = regional screening level

U = The material was analyzed for, but not detected
ug/kg = micrograms per kilogram

IMAGERY SOURCE:
ESRI ArcGIS Online Web Service,
World Imagery, Maxar, 2022

LEGEND
Monitoring Well Installation/Groundwater
o Sampling/Soil Sampling Location
@ Shallow Subsurface Soil Sampling Location
® Surface Soil Sampling Location
® Stormwater Catch Basin
-»

Surface Water Drainage
Direction (Estimated)

Upper Aquifer Groundwater
Flow Direction

NBKK-B76-MW06

INBKK-B76-MW06-0823

NBKK-B76-SS06-0001

NBKK-B76-SB06-0910

NBKK-B76-SB06-2325

8/14/2023 8/8/2023

8/11/2023

8/11/2023

23-33*

Interval*/Sample 0-1**

Depth** (ft bgs)

9-10%*

23-25%*

Media/Units Groundwater (ng/L)

Surface Soil (ug/kg)

ISubsurface Soil (ug/kg)

Subsurface Soil (ug/kg)

25U 05U

0.496 U

0.496 U

25U

0.8751)

0.496 U

0.496 U

25U

05U

0.496 U

0.496 U

25U 05U

0.496 U

0.496 U

25U

05U

0.496 U

25U 0.5U

0.496 U

NBKK-B76-MW07

INBKK-B76-MW07-0823

NBKK-B76-5507-0001

NBKK-B76-SB07-1516

NBKK-B76-5SB07-2223

8/15/2023

8/10/2023

8/10/2023 8/10/2023

23-33*

0-1%%

dej\SY4d MN\NOIDIY I LTNIN\UEBIDAABNSIONL 0SALOPY

15-16%* 22-23*%*

Groundwater

(ng/L) | Surface Soil (ug/kg) |S

ubsurface Soil (ug/kg)|Subsurface Soil (ug/kg)

8.69

0.497 U

0.5U 0.499 U

NINEINCEIET

238U

0.431)

0.5U 0499 U

dAe;

1.67)

0.497 U

0.5U 0.499 U

6.30

0.497 U

0.5U 0499 U

238U

0.497 U

0.5U 0499 U

238U

0.497 U

NBKK-B76-MW08

0.5U

0.499 U

NBKK-B76-MW08-0823

NBKK-B76-5508-0001

NBKK-B76-5B08-1516

NBKK-B76-SB08-2425

8/15/2023

8/10/2023

8/9/2023 8/10/2023

Interval*/Sample
Depth** (ft bgs)

25-35%

0-1%%

15-16**

24-25%*

Media/Units

Groundwater (ng/L)

Surface Soil (ug/kg)

Subsurface Soil (ug/kg)

Subsurface Soil (ug/kg)

116

03691

0.5U 0499 U

228U

7.5

0.5U 0499 U

2.11)

0.5 U

0.5U 0499 U

4.10)

0.5 U

0.5U 0499 U

228U

0.5U

0.5U 0499 U

228U

0.5U 0499 U

NBKK-B76-S510

NBKK-B76-5510-0001

NBKK-B76-5B10-0103

sqoder OMONYA €20Z/ZH/0L PXWLLED LLIPIS\LLLY OLOWO

8/9/2023 8/9/2023

0-1 1-3

Media/Units

Surface Soil (ug/kg)

Subsurface Soil (ug/kg)

PFOA

0.5U 0.499 U

2.57 0.876 )

0.5U 0.499 U

0.5U 0.499 U

0.5U 0.499 U

0.5U 0.499 U

NBKK-B76-MW09

INBKK-B76-MW09-0823)

NBKK-B76-S509-0001

NBKK-B76-SB09-1415

NBKK-B76-SB09-1920

Sample Date

8/15/2023

8/9/2023

8/9/2023 8/9/2023

Screen
Interval*/Sample
Depth** (ft bgs)

19-29*

0-1%*

14-15%* 19-20**

Media/Units

Groundwater (ng/L)

Surface Soil (ug/kg)

ISubsurface Soil (ug/kg)

Subsurface Soil (ug/kg)

7.92

0.499 U

05U 0499 U

225U

0373)

05U 0.499 U

1.27)

0.499 U

05U 0499 U

3.54)

0.499 U

05U 0.499 U

225U

0.499 U

05U 0499 U

NBKK-B76-SS05

NBKK-B76-5S05-0001

9/2/2022

0-1

Surface Soil (ug/kg)

0.519U

0.911)

0.519U

0.519U

0.519U

NBKK-B76-MW03

0.519U

225U

0.499 U

05U 0.499 U

NBKK-B76-S512

NBKK-B76-5512-0001

NBKK-B76-SB12-0103

8/9/2023 8/9/2023

0-1 1-3

Surface Soil (ug/kg)

Subsurface Soil (ug/kg)

PFOA

0.5U 0.558)

241

05U

0.532J

05U 0.5U

0.5U

NBKK-B76-SS13

NBKK-B76-S513-0001

NBKK-B76-5B13-0103

8/9/2023 8/9/2023

0-1 1-3

Surface Soil (ug/kg)

Subsurface Soil (ug/kg)

0.501U 0.218 )

454 5.47

0.501U

05U

0.501U 0.5U

0.501U 0.5U

NBKK-B76-SS1.

0.501U 0.5 U

1

NBKK-B76-5511-0001] NBKK

-B76-SB11-0103

8/8/2023

8/8/2023

NBKK-B76-MW03-1122

NBKK-B76-SB03-0203

NBKK-B76-SB03-3334

11/11/2022

8/30/2022

9/1/2022

0-1

1-3

Surface Soil (ug/kg)

Subsurface Soil (ug/kg)

05U

0.328 )

0.235J

4.72

0.5U

05U

0.5U

05U

05U

05U

| Interval*/Sample 34-44* 2-3%% 33-39**
Depth**(ft bgs)
Groundwater (ng/L) |Subsurface Soil (ug/kg)|Subsurface Soil (1g/kg)\
249U 0.622 U 0.53U
249U 25.9 0.53U
249U 0.622 U 0.53U

2.38)

0.31)

0.53U

2.49U

0.622 U

0.53U

2.49U

= = Unpaved Area

Trench Drain

— 10' Topographic Contour
— Road

|:| Potential PFAS Release Area
I__] Installation Boundary

0.622 U

0.53 U

0.5 U

NBK Keyport,

0

e

05U

Figure 4-1
PFAS Results: Building 76
Site Inspection for PFAS

Keyport, Washington
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PORT]
ORCHARD
BAY

Location NBKK-CF1-S504
Sample NBKK-CF1-5504-0001 by
Sample Date 9/30/2022
Sample Depth (ft 01

bgs)

Media/Units Surface Soil (ug/kg)
PFOA 0.501 U

PFOS 1.48

PFBS 0.501 U
PFHxS 0.501 U
HFPO-DA 0.501 U

PFNA 0.501 U

Pieczentkowski:Rd

L

November 2022 EPA RSLs

Groundwater [Soil/Sediment
(ng/L) (ng/kg)
PFOA 6.0 19
PFOS 4.0 13
PFBS 600 1,900
PFHxS 39 130
HFPO-DA 6.0 23
PFNA 5.9 19
NOTES:

Bolded text indicates detection

* = Screen Interval Depth (groundwater sample)

** = Sample Depth (soil sample)

EPA = United States Environmental Protection Agency
ft bgs = feet below ground surface

HFPO-DA = Hexafluoropropylene oxide dimer acid

J = Analyte present, value may or may not be accurate or precise
NBK = Naval Base Kitsap

ng/L = nanograms per liter

PFAS = Per- and Polyfluoroalkyl Substances

PFBS = perfluorobutanesulfonic acid

PFHxS = Perfluorohexane sulfonate

PFNA = Perfluorononanoic acid

PFOA = perfluorooctanoic acid

PFOS = perfluorooctane sulfonate

RSL = regional screening level

U = The material was analyzed for, but not detected
ug/kg = micrograms per kilogram

IMAGERY SOURCE:
ESRI ArcGIS Online Web Service,
World Imagery, Maxar, 2022

LEGEND

Monitoring Well Installation/Groundwater
Sampling/Soil Sampling Location

® Surface Soil Sampling Location
® Stormwater Catch Basin

Surface Water Drainage
= % Direction (Estimated)
Upper Aquifer Groundwater
Flow Direction

B:St

AQ

Foot/Bridge

= = Unpaved Area

—--- Drainage Ditch

— 10' Topographic Contour
— Road
D Potential PFAS Release Area
I_ "7 Installation Boundary

Buildin Location NBKK-CF1-MWO01
94 9 Sample NBKK-CF1-MW01-1222| NBKK-CF1-SS01-0001 | NBKK-CF1-SB01-5152
Sample Date 12/7/2022 10/8/2022 10/13/2022
Screen
Interval*/Sample 53-63** 0-1** 51-52%*
Depth** (ft bgs)
Media/Units Groundwater (ng/L) | Surface Soil (ug/kg) |Subsurface Soil (ug/kg)
PFOA 24U 0.693 ) 0.501 U
PFOS 7.85 1.94 0.501U
PFBS 24U 0.501 U 0.501U
PFHxS 2.4U 0.501 U 0.501U
HFPO-DA 2.4U 0.501 U 0.501U
PFNA 2.4U 0.222) 0.501U
Location NBKK-CF1-MW03 -
Sample NBKK-CF1-MWO03-1122{ NBKK-CF1-SB03-0102 | NBKK-CF1-SB03-5253
Sample Date 11/11/2022 10/8/2022 10/15/2022
Screen
Interval*/Sample 53.5-63.5% 1-2%* 52-53**
Depth** (ft bgs)
il
Media/Units Groundwater (ng/L) SUb;Z;f/T; soi ISubsurface Soil (ug/kg)
PFOA 33 0.339) 0.5U
PFOS 288 0.499 U 0.5U
PFBS 15.5 0.499 U 0.5U
PFHxS 176 0.499 U 0.5U
HFPO-DA 2.34U 0.499 U 0.5U
PFNA 2.34U 0.499 U 0.5U
Y
Building 198
Gymnasium
- e
Location NBKK-CF1-SS05
Sample NBKK-CF1-SS05-0001 L
Sample Date 9/30/2022
Sample Depth (ft 01
bgs)
Media/Units Surface Soil (ug/kg)
PFOA 0.649) 4
Py - " PFOS 6.83
. PFBS 0.5U
s PFHxS 0.5U
Building HFPO-DA 0.5U
35 PENA 05U
Location NBKK-CF1-MWO02
Sample NBKK-CF1-MWO02-1122| NBKK-CF1-SS02-0HO1 | NBKK-CF1-SB02-1H2H | NBKK-CF1-SB02-3839
Sample Date 11/14/2022 11/1/2022 10/7/2022 11/2/2022
Screen
Interval*/Sample 55-65* 0.5-1** 1.5-2.5%* 38-39**
Depth** (ft bgs)
Media/Units Groundwater (ng/L) | Surface Soil (ug/kg) |Subsurface Soil (ug/kg)\Subsurface Soil (ug/kg)
PFOA 31 0.705) 0.286J 0.499 U
PFOS 897 8.93 1.32 0.499 U
PFBS 32 0.5U 0.499 U 0.499 U
PFHxS 543 0.5U 0.499 U 0.499 U
HFPO-DA 2.35U 0.5U 0.499 U 0.499 U
PFNA 2.35U 0.256 ) 0.262) 0.499 U
Figure 4-2
PFAS Results:
2008 Car Fire

Site Inspection for PFAS
NBK Keyport, Keyport, Washington
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Location NBKK-OU2A5-MW01
LIBERT Yy Sample NBKK-OU2A5-MW01-1222 NBKK-OU2A5-5501-0H01 | NBKK-OU2A5-SB01-3637
BAYy Sample Date 12/1/2022 9/7/2022 10/31/2022
Screen
Interval*/Sample 40-60* 0.5-1** 36-37**
Depth** (ft bgs) LIBERTY4
Media/Units Groundwater (ng/L) Surface Soil (ug/kg) Subsurface Soil (ug/kg) BAY/
e PFOA 27.9 0.559 U 0.5U
l \\ PFOS 47.7 0.341) 0.5U %
SUREE TN PFBS 2.37U 0.559 U 0.5U
'/' 0% } PFHXS 8.9 0.559 U 0.5U
f HFPO-DA 2.37U 0.559 U 0.5U -
| 7 NBKG PENA 237U 0.559 U 05U N
b y Keyport 5 \
I 2
[ s RiEs: ¥
A 9 :
-
PORT]j »
ORCHARD,
BAY, “
Location NBKK-OU2A5-SB04
Sample NBKK-OU2A5-SB04-0203 | NBKK-OU2A5-5B04-0506
Sample Date 11/1/2022 11/1/2022 : '
Sample Depth (ft 23 56 . 2
bgs)
Media/Units Subsurface Soil (ug/kg) | Subsurface Soil (ug/kg) Y.
PFOA 0.499U 0.5U =
PFOS 0.499U 05U
PFBS 0.499U 05U
PFHXS 0.499U 0.5U
HFPO-DA 0.499U 0.5U 3
PFNA 0.499U 0.5U |
. Py
/
.
Location NBKK-OU2A5-MW02
Sample NBKK-OU2A5-MW02-1222| NBKK-OU2A5-SB02-0102 | NBKK-OU2A5-5B02-2930 -
Sample Date 12/7/2022 9/7/2022 10/29/2022 L
Screen B L]
Interval*/Sample 40-60* 1-2%* 29-30%* > B r
Depth** (ft bgs)
Building Media/Units Groundwater (ng/L) Subsurface Soil (ug/kg) | Subsurface Soil (ug/kg) \
94 PFOA 2.42U 0.499U 0.5U ¢
PFOS 242U 0.499U 0.5U ‘
PFBS 242U 0.499 U 0.5U
PFHXS 242U 0.499 U 0.5U
HFPO-DA 242U 0.499U 0.5U
PFNA 242U 0.499 U 0.5U b
November 2022 EPA RSLs - . \
Groundwater Soil/Sediment
(ng/L) (ne/ke)
Location NBKK-OU2A5-SB05
PFOA 6.0 19
oFOS 40 1 Sample NBKK-OU2A5-SB05-0203 | NBKK-OU2A5-5SB05-1011
PFBS 600 1900 Sample Date 11/1/2022 11/1/2022
PFHXS 39 130 Sample Depth (ft
HFPO-DA 6.0 23 bgs) 23 1011
PFNA 5.9 13 Media/Units Subsurface Soil (ug/kg) | Subsurface Soil (ug/kg)
PFOA 05U 05U
NOTES: PFOS 05U 0.5U
Bolded text indicates detection : PFBS 0.5U 0.5U
* = Screen Interval Depth (groundwater sample) E?;gs_ oA g’: 3 g’: 3
** = Sample Depth (soil sample) - -
EPA = United States Environmental Protection Agency PFNA 05U 05U
ft bgs = feet below ground surface
HFPO-DA = Hexafluoropropylene oxide dimer acid
J = Analyte present, value may or may not be accurate or precise
NBK = Naval Base Kitsap
ng/L = nanograms per liter
OU = Operable Unit Location NBKK-OU2A5-MWO03
ﬁggg = Per- and Polyfluoroalkyl Substances Sample NBKK-OU2A5-MWO03-1222 | NBKK-OU2A5-5B03-0102 | NBKK-OU2A5-5803-3334 |Building
= perfluorobutanesulfonic acid
PFHxS = Perfluorohexane sulfonate Sample Date 12/1/2022 9/7/2022 9/8/2022 91
PFNA = Perfluorononanoic acid Sereen
PFOA = perfluorooctanoic acid Interval”/Sample 20-40* 1-2%* 33-34™
PFOS = perfluorooctane sulfonate Depth™* (ft bgs)
RSL = regional screening level Media/Units Groundwater (ng/L) Subsurface Soil (ug/kg) Subsurface Soil (ug/kg)
U = The material was analyzed for, but not detected PFOA 12.8 0.524U 0.5U
ug/kg = micrograms per kilogram PFOS 317 0.236J 0.5U
PFBS 3.13) 0.524U 05U
IMAGERY SOURCE: PFHXS 6.41 0.524 U 0.5U
ESRI ArcGIS Online Web SerVice, HFPO-DA 2.25U 0.524U 05U X
World Imagery, Maxar, 2022 PFNA 2.25U 0.524U 05U
LEGEND Figure 4-3

Monitoring Well Installation/Groundwater
Sampling/Soil Sampling Location

@ Shallow Subsurface Soil Sampling Location
® Stormwater Catch Basin

Surface Water Drainage
= % Direction (Estimated)

Upper Aquifer Groundwater
Flow Direction

~ 10" Topographic Contour
— Road
"] Potential PFAS Release Area

E___I Installation Boundary

PFAS Results:

Keyport Sludge Disposal Area (OU 2/Area 5)
Site Inspection for PFAS

NBK Keyport, Keyport, Washington
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. - . .\ Y. =

) Location NBKK-B1006-MW01
! Sample NBKK-B1006-MWO01-1122 [ NBKK-B1006-SB01-0102
&y 11/9/2022 10/1/2022

Sample Date
Screen

Interval*/Sample 4-14*
Depth** (ft bgs)
Media/Units Groundwater (ng/L) Subsurface Soil (ug/kg)
PFOA 1.42) 0.5U
PFOS 14.5 0.5U
PFBS 2.63) 0.5U
PFHxS 6.87 0.5U
HFPO-DA 2.39U 0.5U
PFNA 2.39U 0.5U

1_2**

dej\SY4d MN\NOIDIY ILTNIN\UESIDAABNSIONL 0SALOPY

NINEINCEIE!

dAae;

5 m Location NBKK-B1006-MW 02
ORCHARD,
Sample NBKK-B1006-MWO02-1122 | NBKK-B1006-SB02-0102

11/9/2022 10/1/2022

Sample Date
Screen

Interval*/Sample 4-14*
Depth** (ft bgs)

1-2%*

Media/Units

Groundwater (ng/L) Subsurface Soil (ug/kg)

NBKK-B1006-MW03
NBKK-B1006-MWO03-1122 | NBKK-B1006-5SS03-0001 PFOA 75.9 0.325)

11/9/2022 10/1/2022 PFOS 224 83.1
PFBS 4.94 05U

PFHxS 66.3 0.4)
HFPO-DA 2.18U 0.5U
PFNA 7.61 0.5U

SqooB WINAVd €Z02/1Z/8 PXWYLED ZLLMIS\LLLY OLOWO

6-16* 0-1**

Groundwater (ng/L) Surface Soil (ug/kg)

5.69 0.499 U
PFOS 16.4 0.206 )
25) 0.499 U
9.85) 0.499 U
2.36U 0.499 U
1.85) 0.499 U

NBKK-B1006-5506 SN > » Location NBKK-B1006-5505
NBKK-B1006-5506-0001 4 NBKK-B1006-5505-0001
9/30/2022 9/30/2022

0-1 01

Surface Soil (ug/kg) Surface Soil (ug/kg)

0.501U 16.4
0.425) PFOS 30.9
0.501U PEBS 0.5U
0.501U PFHxS 4.83
0.501U HFPO-DA 0.5U

0.501 U 8.12

November 2022 EPA RSLs

Groundwater
(ng/L)

PFOA 6.0 19
PFOS 4.0 13
PFBS 600 1,900
PFHxS 39 130
HFPO-DA 6.0 23
PFNA 5.9 19

Soil/Sediment
(ng/kg)

NOTES:
Bolded text indicates detection

* = Screen Interval Depth (groundwater sample)
** = Sample Depth (soil sample)

EPA = United States Environmental Protection Agency

ft bgs = feet below ground surface

HFPO-DA = Hexafluoropropylene oxide dimer acid

J = Analyte present, value may or may not be accurate or precise
NBK = Naval Base Kitsap Location NBKK-B1006-MW04 Location NBKK-B1006-SS07
ng/L = nanograms per liter Sample NBKK-B1006-MWO04-1222| NBKK-B1006-SS04-0H01 Sample NBKK-B1006-SS07-0001

PFAS = Per- and Polyfluoroalkyl Substances
PFBS = perfluorobutanesulfonic acid Sample Date 12/8/2022 11/3/2022 Sample Date 9/30/2022

PFHxS = Perfluorohexane sulfonate Screen
PFNA = Perfluorononanoic acid Interval*/Sample 5-15% 0.5-1**
PFOA = perfluorooctanoic acid Depth** (ft bgs)

PFO§ = p'?rﬂUOFOOCta':'e slulfor|1ate Media/Units Groundwater (ng/L) Surface Soil (ug/kg)
RSL = regional screening leve PFOA 3.32) 0.28

U = The material was analyzed for, but not detected
ug/kg = micrograms per kilogram PFOS 21.3 2.21
PFBS 2.33U 0.5U

PFHxS 2.33U 0.187)
HFPO-DA 2.33U 0.5U

Sample Depth (ft bgs) 0-1

Media/Units Surface Soil (ug/kg)
PFOA 0.382)

PFOS 1.01

PFBS 0.501 U
PFHxS 0.238)
HFPO-DA 0.501 U

IMAGERY SOURCE:
ESRI ArcGIS Online Web Service,
i World Imagery, Maxar, 2022

PFNA 2.33U 0.203) PFNA 0.2)
b [ D T i I [ i
LEGEND Figure 4-4
Monitoring Well Installation/Groundwater [ StorageTank PFAS Results: Building 1006
Sampling/Soil Sampling Location 7] Potential PFAS Release Area Site Inspection for PFAS
© Surface Soil Sampling Location "7 Installation Boundary NBK Keyport, Keyport, Washington

Surface Water Drainage
= % Direction (Estimated)

Upper Aquifer Groundwater
Flow Direction

—--- Drainage Ditch
—=--- Open Utility Ditch (at time of release)

0 25 50
— 10" Topographic Contour 5

—— Road 1 inch = 50 feet N




TS

NBKK-OU2A2-MW02

NBKK-OU2A2-MW02-1222 | NBKK-OU2A2-SS02-0HO1
12/8/2022 11/5/2022

N/
NBKK-OU2A2-MW03
NBKK-OU2A2-MWO03-1222 | NBKK-OU2A2-SB03-0203
12/8/2022 11/4/2022

NBKK-OU2A2-MW01 Location Location
NBKK-OU2A2-MWO01-0623[NBKK-OU2A2-5501-0HO:

6/1/2023 11/5/2022

|Sample

Sample Date
Screen
Interval*/Sample
Depth** (ft bgs)
Media/Units
PFOA

PFOS

PFBS

PFHxS

HFPO-DA

PFNA

Sample
Sample Date
Screen
— Interval*/Sample
Depth** (ft bgs)
Media/Units
PFOA
PFOS
_|PFBS
[PFHxs
HFPO-DA
PFNA
2 a

4-14* 0.5-1** 4-14* 0.5-1** 4-14* 2-3%%

SHALLOW,
LTAGOON

Groundwater (ng/L)
237U
237U
237U
237U
237U
237U

Subsurface Soil (ug/kg)
0.499 U
0.499 U
0.499 U
0.499 U

Groundwater (ng/L)
4.09)
231U
231U
231U
231U
231U

Surface Soil (ug/kg)
0.5U
0.5U
0.5U
0.5U
0.5U
0.5U

Surface Soil (ug/kg)
0.499 U
0.499 U
0.499 U
0.499 U
0.499 U
0.499 U

Groundwater (ng/L)
7.08
2.54U
1.11)
22.8

NBKK-OU2A2-SD01
NBKK-OU2A2-SD01-0004
11/10/2022
0.0-0.4
Sediment (ug/kg)
0.286 )
0.464 )
0.519U
0.519U
0.519U
0.519U

NBKK-OU2A2-SD03
NBKK-OU2A2-SD03-0004
11/10/2022
0.0-0.4
Sediment (ug/kg)
1.15U
1.95)
1.15U
1.15U
1.15U
1.15U

dAox " MEN\sallJdeN\SYdd MN\NOIDIY | LTNIN\UERIDAABNSID\LOSALIPY

Media/Units
PFOA

PFOS

PFBS

PFHxS
HFPO-DA
PFNA

[RORTY
ORCHARD
[BAv4

VAN METER{ROAD
SPILL/FORMER{DRUM
STORAGE'AREA (OU2/AREAY2)

NBKK-OU2A2-SD02
NBKK-OU2A2-SD02-0004
11/10/2022
0.0-0.4
Sediment (ug/kg)
0.63U
4.07
0.63U
0.63U
0.63U
0.63U

NOTES:
| Bolded text indicates detection
Bolded and gray-highlighted text indicates an exceedance of the SL
* = Screen Interval Depth (groundwater sample)
** = Sample Depth (soil or sediment sample)
EPA = United States Environmental Protection Agency
ft bgs = feet below ground surface
HFPO-DA = Hexafluoropropylene oxide dimer acid
J = Analyte present, value may or may not be accurate or precise
NA = not available
NBK = Naval Base Kitsap
ng/L = nanograms per liter
OU = Operable Unit
PFAS = Per- and Polyfluoroalkyl Substances
PFBS = perfluorobutanesulfonic acid
PFHxS = Perfluorohexane sulfonate
PFNA = Perfluorononanoic acid
PFOA = perfluorooctanoic acid
PFOS = perfluorooctane sulfonate
RSL = regional screening level
U = The material was analyzed for, but not detected

Sqooer INANAVA €202/LZ/8 PXWGLED LLLP\IS\ZLLY OLO\MO

NBKK-OU2A2-MW 06
NBKK-OU2A2-SS06-0H01
11/8/2022

NBKK-OU2A2-MW04
NBKK-OU2A2-MW04-1222 | NBKK-OU2A2-SB04-0203
12/8/2022 11/7/2022

NBKK-OU2A2-MWO06-1222
12/8/2022

NBKK-OU2A2-SB06-0304
11/8/2022

Interval*/Sample 4-14* 0.5-1** 3-4**

Depth** (ft bgs)
Media/Units

7-17* 2-3%*

Subsurface Soil (ug/kg)
0.767)
4.03
0.5U
0.469J
0.5U
0.5U

Groundwater (ng/L)
35.4
123
2.39U
136
2.39U
2.39U

Surface Soil (ug/kg)
0.808)
20.3
0.5U
1.34
0.5U
0.5U

Groundwater (ng/L) Subsurface Soil (ug/kg)

NBKK-OU2A2-MW2-8
NBKK-OU2A2-MW2-8-1222

NBKK-OU2A2-MWO05
NBKK-OU2A2-SB05-0102

NBKK-OU2A2-SB05-0607

November 2022 EPA RSLs NBKK-OU2A2-MW05-1222

ug/kg = micrograms per kilogram

NBKK-OU2A2-MWO01 required repair, which was completed on

March 29, 2023. A groundwater sample was collected from the well on

June 1, 2023, and sample results will be incorporated into the Sl report when
received.

PFOA

Groundwater
(ng/L)

Soil/Sediment
(ng/kg)

6.0

19

12/8/2022

11/8/2022

11/8/2022

7-17*

1-2%*

67%*

Groundwater (ng/L)

Subsurface Soil (ug/kg)

Subsurface Soil (ug/kg)

PFOS

4.0

13

138

0.499U

05U

Sample Date

12/8/2022

Screen Interval (ft bgs)

7-12

Media/Units

Groundwater (ng/L)

PFOA

358

PFOS

424

75.8
239U
53.3
239U
2.39U

1.07
0.499U
0.499U
0.499U
0.499 U

05U
05U
05U
05U
0.5U

PFBS 600
PFHxS 39
HFPO-DA 6.0
PFNA 5.9

PFBS
PFHxS
HFPO-DA
PFNA

IMAGERY SOURCE:
ESRI ArcGIS Online Web Service,
World Imagery, Maxar, 2022

133

LEGEND

Existing Monitoring Well Groundwater
Sampling Location — well not found

Monitoring Well Installation/Groundwater

Figure 4-5

PFAS Results:

Van Meter Road Spill/Former Drum Storage Area (OU 2/Area 2)
Site Inspection for PFAS

Upper Aquifer Groundwater Flow Direction
Fence
Drainage Ditch

) : : . . ,
:a.th.)lm?\;SOI.It S.am?/l\llnﬁll Location —-=- Open Utility Ditch (at time of release) NBK Keyport, Keyport, Washington
® G):Iosulr?gwa?er:'l ggrr:ﬁ)ling Location 10" Topographic Contour
— Road
® Surface Soil Sampling Location
A Sediment Sampli:g Lgocation "] Potential PFAS Release Area 0 50 100
~—= .
Installation Bound
= P> Surface Water Drainage Direction (Estimated) Bl kol 1 inch = 100 feet N




Location NBKK-S7-MW01
LIBERT Yy Sample NBKK-S7-MWO01-1222| NBKK-S7-SB01-0102 | NBKK-S7-SB01-0809
BAY, Sample Date 12/2/2022 10/28/2022 10/28/2022
Screen
Interval*/Sample 9-29* 1-2%* 8-9**
Depth** (ft bgs)
Sub. Soil
Media/Units Groundwater (ng/L) Y ;:;‘7;3 of Subsurface Soil (ug/kg)
g PFOA 2.29U 0.499U 0.499U PORT:
l \ PFOS 2.29U 0.499 U 0.499 U
74 e PFBS 229U 0.499U 0.499 U ORCHARD,
| l PFHXS 2.29U 0.499 U 0.499 U BAY{
i NBK{ HFPO-DA 2.29U 0.499 U 0.499 U
PFNA 29U .499 U .499 U
Keyport 2.29 0.499 0.499
I J N
(. \
S Location NBKK-S7-MW02
Sample NBKK-S7-MWO02-1222|NBKK-S7-5502-0001f NBKK-S7-SB02-1011
Sample Date 12/2/2022 10/27/2022 10/27/2022
PORTj Screen
ORCHARD, Interval*/Sample 9-29* 0-1** 10-11**
BAY, Depth** (ft bgs)
S Soil
Media/Units Groundwater (ng/L) urface Soi Subsurface Soil (ug/kg)
(ug/kg)
PFOA 2.29U 0.499 U 0.5U
PFOS 2.29U 0.29J 0.5U
v , > PFBS 2.29UJ 0.499 U 0.5U
PFHXS 2.29U 0.499 U 0.5U
HFPO-DA 2.29U 0.499 U 0.5U
= [ PFNA 2.29U 0.499 U 0.5U
\\\ . L - \\
10 n—
r Ny
EsplanadeAve
i \
A i \
A 7 ~ \
[} \
I L
1 1 \\
1 "'j. s \
1 \y
\y
1
: A\
r y i \
il 1 . |
| | i - 1
T 'y =
!- 1 . )
Il . ¢ B
i . i
" e | B i -4
e
. s |Location NBKK-S7-MW04 ==
Y Sample NBKK-S7-MW04-1222| NBKK-57-5B04-0102 | NBKK-57-SB04-0910 L
Sample Date 12/2/2022 10/25/2022 10/25/2022 ;'
Screen - .
Interval*/Sample 9-19* 1-2%* 9-10**
™ Depth** (ft bgs) i
- Subsurface Soil \rn
i Media/Unit: Groundwat L Sub. Soil (g/k g
November 2022 EPA RSLs E : edia/Units roundwater (ng/L) (ug/ka) ubsurface Soil (ug/kg)
Groundwater Soil/Sediment PFOA 1441 049U 05U k]
(ng/L) (ng/ke) PFOS 2.39U 0.223) 0.5U .
PFBS 4.81 0.499 U 0.5U l
PFOA 6.0 19 PFHxS 2.39U 0.499U 05U
PFOS 4.0 13 HFPO-DA 2.39U 0.499U 0.5U L | f
PFBS 600 1,900 PENA 239U 0.499 U 0.5U - M
PFHXS 39 130 o
HFPO-DA 6.0 23 — 4 Lair v . -
4 L
PFNA :-.9 19 i % b ,& e
_—r— 145 E Y
NOTES: ['f 5 ' | e
* = Screen Interval Depth (groundwater sample) b i VAo
= : 1 .
= Sample Depth (soil sample) |i i _ 1
EPA = United States Environmental Protection Agency ! ) - e 1
ft bgs = feet below ground surface 'ti *- ‘.
HFPO-DA = Hexafluoropropylene oxide dimer acid ] .ﬂ‘ 4
J = Analyte present, value may or may not be accurate or precise ' e 1‘-
NBK = Naval Base Kitsap ol . . .
l _ . L e - Location NBKK-S7-MW05
ng/L = nanograms per liter s - |
PFAS = Per- and Polyfluoroalkyl Substances e ¥ |sample INBKK-S7-MWO05-12221 NBKK-S7-SB05-0102 | NBKK-S7-SB05-0910
- PFBS = perﬂuorobutanesulfonic acid ‘: L - ~ |Sample Date 12/2/2022 10/26/2022 10/26/2022
PFHxS = Perfluorohexane sulfonate (- Sereen
. . * * *k * *
s PFNA = Perfluorononanoic acid . A Interval*/Sample 9-29 12 9-10
PFOA = perfluorooctanoic acid . B R Ocpth ** (ft bgs)
= i T % Sub. Soil
Eg?i regieor:::?;?:?géi?:gsllg\tg]ate B I. I l'; i Media/Units Groundwater (ng/L) Y ;:Z/‘:(; o Subsurface Soil (ug/kg)
U = The material was analyzed for, but not detected L .8 «; PFOA 2.25U 0.499 U 05U
ug/kg = micrograms per kilogram rﬁt 4| e PFOS 2.25U 0.499 U 05U
b - ! |]r i PFBS 2.25U 0.499 U 0.5U
IMAGERY SOURCE: . G ) PFHxS 2.25U 0.499U 05U
ESRI ArcGIS Online Web Service, T ‘. 4 HFPO-DA 2.29U 0.499 U 0.5U
World Imagery, Maxar, 2022 d |PFNA 2.29U 0.499 U 05U
| & I I  —_— .
LEGEND Figure 4-6

Monitoring Well Installation/Groundwater
Sampling/Soil Sampling Location

Surface Water Drainage
Direction (Estimated)

Upper Aquifer Groundwater
Flow Direction

— 10" Topographic Contour
— Road

|:| Potential PFAS Release Area
I__] Installation Boundary

-»>

PFAS Results: Keyport Peninsula Fill (Site 7)
Site Inspection for PFAS
NBK Keyport, Keyport, Washington
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LIBERTY;
[BAv4

f

“enson Rd:
&
11INW\UBBIDANBNSID\L 0SALOPY

t.

5

ocation NBKK-LFEX-MWO01

ample NBKK-LFEX-MWO01-1122 | NBKK-LFEX-SS01-0001 | NBKK-LFEX-SB01-2728

MN\NOIO3Y

ample Date 11/10/2022 10/4/2022 10/6/2022

Screen
Interval*/Sample 29-39* 0-1** 27-28**
Depth** (ft bgs)

i Surface Soi (ug/kg)

FOA

FBS

FHs
HEPO-DA [RORTS

Mckittrrick:Rd:
), "W—
»
L]
ocation NBKK-LFEX-MW02

NBKK-LFEX-MW02-1122 NBKK-LFEX-5502-0001 NBKK-LFEX-SB02-2122
11/10/2022 10/3/2022 10/4/2022

Screen
Interval*/Sample 18-28* 0-1** 21-22**
Depth** (ft bgs)

Media/Units Groundwater (ng/L) Surface Soil (ug/kg) Subsurface Soil (ug/kg)
223U 0.499 U 0.502 U
223U 0.499 U 0.502 U

dep\Sv4d

NINEINCEIET

dAe:

o 'U'U'U'Ug

m m

z o 3

> w =
<
IS
3
&
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223U 0.499 U 0.502U | ]

2.23U 0.499 U 0.502 U } { | P

223U 0.499 U 0.502U . L} '.
223U 0.499 U 0.502U

i i 3 wh i 5

] -
' T NBKK-LFEX-MW 04

' Y NBKK-LFEX-5504-0001

; Screen Interval*/Sample
23-33* 0-1%* 26-27*%*
DEpth - (ft bgs} ---

FOA
FOs 0.501U
FBs 0.501U
FHxS | 24100 | oa9u |
| — HFPO-DA 0.501U
plovember 2022 EPA RSl s 3 FNA 0.501U

Groundwater | Soil/Sediment " . &
(ng/L) (ug/kg) . ' "

0.499U 0.501 U

PFOS 4.0 13
| pres | 600 [ 1,900
PFHxS 39 130
HFPO-DA 6.0 23

PFNA 5.9 19

NOTES:

Bolded text indicates detection

* = Screen Interval Depth (groundwater sample)

** = Sample Depth (soil sample)

EPA = United States Environmental Protection Agency

ft bgs = feet below ground surface

HFPO-DA = Hexafluoropropylene oxide dimer acid

J = Analyte present, value may or may not be accurate or precise
NBK = Naval Base Kitsap

ng/L = nanograms per liter |
PFAS = Per- and Polyfluoroalkyl Substances NBKK-LFEX-MW03

PFBS = perfluorobutanesulfonic acid NBKK-LFEX-MW03-1122 | NBKK-LFEX-SB03-0102 NBKK-LFEX-SB03-0708 | NBKK-LFEX-SB03-1718

Torpedo;Rd

PFHxS = Perfluorohexane sulfonate

PFNA = Perfluorononanoic acid

N : Screen Interval*/Sample
PFOA = perfluorooctanoic acid Depth** (ft bgs)/ P 19.5-29.5% 1-2%* 7-8%* 17-18**
PFOS = perfluorooctane sulfonate

RSL = regional screening level
U = The material was analyzed for, but not detected
Hg/kg = micrograms per kilogram
IMAGERY SOURCE:
ESRI ArcGIS Online Web Service, ‘ '

World Imagery, Maxar, 2022 0.499U 0.501U 0.499U
i =i 3

LEGEND Figure 4-7
Monitoring Well Installation/Groundwater PFAS Results: Landfill Extension (Northeast Portion of Area 22)
Sampling/Soil Sampling Location Site Inspection for PFAS
Upper Aquifer Groundwater NBK Keyport, Keyport, Washington

" Flow Direction

— 10" Topographic Contour
— Road
"1 Potential PFAS Release Area
I_ "7 Installation Boundary
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SECTION 5

Conclusions and Recommendations

Of the seven potential PFAS release areas identified for Sl activities in the PA, four are recommended for further
investigation in the form of an Rl and three are recommended for no further investigation at this time. The
conclusions and recommendations from the Sl are summarized in Table 5-1.

Table 5-1. Site Inspection Summary and Recommendations

Potential PFAS
Release Area

Rationale

Recommendation

Building 76

PFBS and PFHXxS are present in groundwater in five and seven of the eight
monitoring wells at Building 76, respectively, but concentrations are below
SLs. PFOA exceeds the SL in three monitoring wells.

PFOS is present in soil at concentrations in exceedance of the SL at two
well/boring locations, at depths above 3 feet. The location of the two soil
samples with PFOS concentrations above SLs east of and potentially down- or
cross-gradient of areas where PFAS (as AFFF) was used.

Although the HHRS did not identify COPCs in soil or groundwater, there are
sufficient uncertainties regarding the hydraulic conditions at the site, coupled
with the proximity to the Base boundary, to support recommendation of an
RI.

e Initiate RI.

2008 Car Fire

PFOA, PFOS, and PFHXxS are present in groundwater at concentrations above
the SLs. PFOS exceeds the SL in three monitoring wells, and PFOA and PFHxS
each exceed the SL in two monitoring wells.

PFOA, PFOS, and PFNA are present in soil at concentrations below the SLs.

HHRS identified potential unacceptable human health risk for PFOS, PFOA,
and PFHxS in groundwater.

e Initiate RI.

Keyport Sludge
Disposal Area (OU
2/Area 5)

PFOA and PFOS are present in groundwater at concentrations above the SLs.
PFOA and PFOS each exceed the SL in two monitoring wells.

PFOS was present in soil at two locations, at concentrations below the SL.

HHRS identified potential unacceptable human health risk for PFOS and PFOA
in groundwater.

e Initiate RI.

Building 1006

PFOA, PFOS, PFNA, and PFHxS are present in groundwater at concentrations
above the SLs. PFOS exceeds the SL in four monitoring wells, and PFOA, PFNA,
and PFHxS each exceed the SL in one well.

PFOS is present in soil at concentrations above the SL at two surface soil
sample locations.

HHRS identified potential unacceptable human health risk for PFOS and PFOA
in groundwater.

e Initiate RI.

Van Meter Road
Spill/ Former Drum
Storage Area (OU
2/Area 2)

PFOA, PFOS, and PFHxS are present in groundwater at concentrations above
the SLs, each exceeding the SL in four monitoring wells.

PFOS is present in soil at a concentration above the SL at one surface soil
sample locations.

PFOS and PFOA is present in sediment at concentrations below the SL.

HHRS identified potential unacceptable human health risk for PFOS and PFOA
in groundwater.

e Initiate RI.

231127103209_C247FA2B
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SITE INSPECTION REPORT FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, KEYPORT, WASHINGTON

Table 5-1. Site Inspection Summary and Recommendations

Keyport Peninsula
Fill (Site 7)

PFBS and PFOA are present in groundwater at Site 7 at concentrations below
the SLs, at one location.

PFOS is present in soil at Site 7 at concentrations below the SL, at two surface
soil sample locations.

Upper aquifer groundwater flow and lithology were consistent with the CSM.
Three groundwater sample locations downgradient of the suspected source

exhibited no PFAS detections in groundwater; these results would have
identified potential releases to groundwater at the site.

The HHRS did not identify COPCs, indicating there are no unacceptable human
health risks associated with exposure to PFOA, PFOS, PFBS, PFHxS, HFPO-DA,
and PFNA in soil or groundwater based on available results.

There is no documentation of a PFAS release from the PA.

e No further
investigation
at this time.

Landfill Extension
(Northeast Portion
of Area 22)

PFAS analyzed were not detected in groundwater at the Landfill Extension.

PFOS is present in soil at the Landfill Extension at a concentration below the
SL, at one location.
Upper aquifer groundwater flow and lithology were consistent with the CSM.

There are two groundwater sample locations downgradient of the suspected
release area and at which PFAS was not detected in groundwater; these
results would have identified potential releases to groundwater at the site.
The HHRS did not identify COPCs, indicating there are no unacceptable human
health risks associated with exposure to PFOA, PFOS, PFBS, PFHxS, HFPO-DA,
and PFNA in soil or groundwater based on available results.

There is no documentation of a PFAS release from the PA.

e No further
investigation
at this time.
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Clennon, Rachel

From: Anderson, Tim

Sent: Tuesday, November 15, 2022 8:35 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan; Dinkelman, llka

Subject: Daily Report for Tuesday 11-15-22

Tuesday November 15, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Tuesday November 15, 2022:

Jacobs Staff Yellow Jacket Staff
Ilka Dinkelman Michael Anderson
Tim Anderson Eric Clifford
Nathan Leu Riley Jonson
Raymond Carroll (All day)

General:

Two teams composed of llka with the client, IDW sampling, and Tim with Nathan continuing to develop CF1-
MWO01 with Raymond. Michael and Riley came back on site around 1100 to grab the rest of their trucks and
take them back to the shop. llka conducted IDW sampling with the client today. Nathan joined llka around
lunch time.

Well GW Sampling Activities:

None were sampled today as the plan has shifted to focus on the development of wells on site. This is the
current bottleneck and has been communicated.

As mentioned above, IDW samples were collected by llka with assistance from Nathan. They managed to
gather all of the samples required.

Well Development Activities:

One well was developed today; CF1-MWO01. While bail and surge and pumping on the previous day, the
parameters were not stable prior to end of the previous day’s activities and pumping was resumed. Yellow
Jacket continues to have electrical issues with their development truck, slowing down development. Turbidity
was continually high at this location despite different methods to clean up the water. The lowest NTU reading
was 386

The final stabilization readings were as follows:

CF1-MWO01 were as follows:



DTW: 56.69

Temperature: 13.5°C
Specific Conductivity: 0.379 mS/cm
DO: 3.86 mg/L
pH: 7.67

ORP: -204 mVv

Turbidity did not record below 50 ntu. Lowest turbidity reading was 386 ntu.

Site Visitors:

No Site Visitors today

Planned activities for 11/16/22: Mobilize development rig trailer to OU2A5-MWO01 and begin purging well.
This well was bailed and surged earlier today (11/15) and will be set up on first thing tomorrow (11/16)
morning.

Just a quick reminder, too: | will be sending out the daily reports 11/15 - 11/17.
Thanks and | hope you enjoy your evening.

Sincerely,

Tim

Tim Anderson | Jacobs | Geologist
+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Clennon, Rachel

From: Anderson, Tim

Sent: Wednesday, November 16, 2022 9:37 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan; Dinkelman, llka

Subject: Daily Report for Wednesday 11-16-22

Wednesday November 16, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Wednesday November 16, 2022:

Jacobs Staff Yellow Jacket Staff
Tim Anderson Raymond Carroll
Nathan Leu

General:

Well development continued on OU2A5-MWO01. Nathan shipped all remaining IDW samples. Multiple wells
were surged ahead of us continuing to corral the parameters at MW-01

Well GW Sampling Activities:

None were sampled today as the plan has shifted to focus on the development of wells on site. This is the
current bottleneck and has been communicated.

Well Development Activities:

One well was developed today; B1006-MWO04. Raymond went ahead and swabbed and bailed MW-04; as well
as OUA2A-MWO04 and OUA2A-MWO05 before returning to help out with OU2A5-MWO01. OU2A5-MWO01 was
very slow to recharge during the day and we only were able to get about 60 gallons purged with parameters
not looking like they would stabilize today despite letting the well recharge, purged dry, and recharge four
times over in the day. The 20’ screen on this well didn’t seem to want to clean up very well. Turbidity on this
well never got to a recordable level so we followed guidance and purged the well dry and will allow it to
recharge overnight. This will be tackled first thing tomorrow (11/17) morning.

Yellow Jacket fixed their truck to ensure we can complete all well development activities.

The final stabilization readings for B1006-MWO04 were as follows:

DTW: 4.48
Temperature: 15.1°C
Specific Conductivity:  0.169 mS/cm



DO: 0.99 mg/L

pH: 7.17
ORP: -10.0 mv
Turbidity: 8.99

Site Visitors:

No Site Visitors today

Planned activities for 11/17/22: Mobilize development rig trailer to OU2A5-MWO1 and finalize well
development. Wells OUA2A-MWO04 and OUA2A-MWO05 will be next on the list to do after.

Thanks and | hope you enjoy your evening.
Sincerely,

Tim



Clennon, Rachel

From: Anderson, Tim

Sent: Friday, November 18, 2022 11:53 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan

Subject: RE: Daily Report for Thursday 11-18-22

Thursday November 17, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Thursday November 17, 2022:

Jacobs Staff Yellow Jacket Staff
Tim Anderson Raymond Carroll
Nathan Leu

General:

Well development was completed on OU2A5-MWO01. Multiple wells were surged ahead of us continuing with
the given game plan of sending Ray ahead to speed up production.

Well GW Sampling Activities:

None were sampled today as the plan has shifted to focus on the development of wells on site. This is the
current bottleneck and has been communicated.

Well Development Activities:

Two wells were developed today; OU2A5-MWO01 and OU2A2-MWQ04. OU2A5-MWO01 had a low turbidity
reading of 46 NTU as well as an abundance of well volumes purged. Gallons exceeded 75 on this well, citing
earlier drawbacks with this well. We packed up on this site and headed over to Area 2 to handle those wells.
OU2A2-MWO04 was a very cooperative well and we got that to give 3 consecutive readings under 10 NTUs in
under an hour. While Nathan and | were handling this well, Raymond went ahead and surged and bailed MW-
3 in the same area.

After MW-04, we moved onto OU2A2-MWO05. This well gave us a ton of problems recharging. The strange part
of this well is that it is approximately 40 feet from MW-04 and the exact screen depth of 7-17’ BGS. The
recharge rate on MW-05 was extremely low and this was communicated with management. We purged it dry
in the first 5-10 minutes with minimal recharge time. Due to the slow recharge time, we moved over to
OU2A2-MW-06. This well, too, was purged dry the first time. After surging techniques, the well was a bit
quicker to recharge but the end of the day was drawing near so we decided to leave everything there and pack
up. While on the way out, we purged MW-05 once more and purged it dry again to help clean it for tomorrow
(11/18).



The final stabilization readings for OU2A5-MWO01 were as follows:

DTW: 12.59
Temperature: 13.7°C
Specific Conductivity:  0.624 mS/cm
DO: 3.28 mg/L
pH: 7.33

ORP: -106.9 mv
Turbidity: 46

Site Visitors:

No Site Visitors today

Planned activities for 11/18/22: Mobilize development rig trailer to OU2A2-MWO05 and MW-06 to finish
those wells. The continue to develop those wells in Area 2.

Thanks and | hope you enjoy your evening.
Sincerely,

Tim

Tim Anderson | Jacobs | Geologist

+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Clennon, Rachel

From: Anderson, Tim

Sent: Saturday, November 19, 2022 12:26 AM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan

Subject: RE: Daily Report for Friday 11-18-22

Friday November 18, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Friday November 18, 2022:

Jacobs Staff Yellow Jacket Staff
Tim Anderson Raymond Carroll
Nathan Leu

General:

Well development was completed on OU2A2-MWO05, OU2A2-MWO06, OU2A2-MWO03, and OU2A2-MWO02.
Multiple wells were surged ahead of us continuing with the given game plan of sending Ray ahead to speed up
production.

Well GW Sampling Activities:

None were sampled today as the plan has shifted to focus on the development of wells on site. This is the
current bottleneck and has been communicated.

Well Development Activities:

Four wells were developed today; OU2A2-MWO05, OU2A2-MW06, OU2A2-MWO03, and OU2A2-MWO02. Despite
the very cold day, about 27 degrees in the morning, we were very productive. We handled MW-06 first. This
well developed in a timely manner after setting up on the well the day before. 3 NTU readings came in under
50 for this well

The final stabilization readings for OU2A5-MWO06 were as follows:

DTW: 12.37
Temperature: 9.7°C
Specific Conductivity:  0.390 mS/cm
DO: 3.97 mg/L
pH: 5.61

ORP: 39.9mv

Turbidity: 24



OU2A2-MWO5: This well was a bit uncooperative as described in the last daily update. | had Ray resurge the
well again to see if there was a bunch of built up finer and heavier silt blocking the screen or other inhibiting
sediments. It is hypothesized that this well was not drilled to the water bearing zone after re-surging did
nothing to improve well recharge. Per instruction given by Rachel, we called the well developed after over 3
well volumes were removed and the NTUs started becoming readable at 500NTUs at the lowest point.

DTW: 13.69
Temperature: 13.9°C
Specific Conductivity: 0.367 mS/cm
DO: 4.34 mg/L
PH: 6.29

ORP: 69 mV
Turbidity: 683

OU2A2-MWO03: This well was cooperative as well. A shallow well at 4-14’ screen, this well recharged quickly
and NTUs reflected that. This well was completed with very low NTUs. NOTE: This well head contains a cracked
PVC well head as communicated to Rachel.

DTW: 10.46
Temperature: 10.9°C
Specific Conductivity: 0.326 mS/cm
DO: 5.2mg/L

pH: 6.01

ORP: -18.1 mVv
Turbidity: 13.5

OU2A2-MWO02: This well was cooperative as trending with other wells in the area. A shallow well at 4-14’
screen, this well recharged quickly and NTUs reflected that. This well was identical to its counterparts and
completed with very low NTUs as well.

DTW: 7.85
Temperature: 10.9°C
Specific Conductivity:  0.175 mS/cm
DO: 0.93 mg/L
pH: 5.22

ORP: -44.8 mV
Turbidity: 26.5

OU2A2-MWO01: This well was being surged and bailed by Raymond and Yellow Jacket when it was
communicated by him that the bailer was bringing up lots of casing screen sand, indicative of a well that has
broken PVC somewhere. He is certain the bottom is still intact and perhaps there is a compromise in the
screen somewhere. | concur with the idea that the PVC is of low quality due to MW-03 cracking at the surface.

It was also communicated to me by on site Navy personnel that the site in which OU2A2-MWO01 is built
on will be demolished for a series of brand new buildings for the Navy in the next few years. Further
investigation is suggested.



Site Visitors:

No Site Visitors today

Planned activities for 11/19/22: Mobilize development rig trailer to S7-MWO04 and S7-MWO01 to finish those
wells. Those wells both need to surged and bailed as well as gather water quality parameters.

NOTE: We had a bit of free time this afternoon to mobilize to S7-MWO04. During the initial tagging of that well,
Ray’s tag line broke in the well, sending the tag line down. He went to Home Depot to gather more supplies to
fish that out of the well.

All Development activities should be done tomorrow by COB. An update will come from Nathan regarding
that.

Thanks and | hope you enjoy your weekend. It has been a pleasure working with you guys and | hope to come back soon
Sincerely,

Tim

Tim Anderson | Jacobs | Geologist

+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Clennon, Rachel

From: Leu, Nathan

Sent: Saturday, November 19, 2022 11:51 PM

To: Anderson, Tim; Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric
Subject: Daily Report for Friday 11-19-22

Saturday November 19, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Saturday November 19, 2022:

Jacobs Staff Yellow Jacket Staff

Nathan Leu Raymond Carroll
Dillon Cenarrusa

General:

Well development was completed on S7-MWO02 and S7-MWO04. Yellow Jacket demobilized most of their
equipment and equipment was shipped back to the warehouse. Jacobs personnel also mobilized back to
Portland.

Well GW Sampling Activities:

No wells were sampled today.

Well Development Activities:
Two wells were developed today; S7-MW02 and S7-MW04:
The final stabilization readings for S7-MWO02 were as follows:

S7-MWO02: Despite the well’s pipe being bent, which obstructed bailing, the well was surged with the pump
and the water ran clear very quickly. Screen interval: 9-19.

DTW: 12.70°
Temperature: 12.50°C
Specific Conductivity: 44.11 mS/cm
DO: 5.82 mg/L
pH: 8.07

ORP: 80.3 mV
Turbidity: 7.22 NTU

S7-MWO04: This well also developed nicely. Murky water turned clear very quickly. Screen interval: 9-19.

1



DTW: 17.69’

Temperature: 17.2°C
Specific Conductivity: 2.772 mS/cm
DO: NA

pH: 8.38

ORP: -210.9 mv
Turbidity: 2.82 NTU

Site Visitors:

No Site Visitors today.

Planned activities for 11/12/22:
Continue GW sampling activities.

Thanks,
Nate

Nathan Work Leu | Jacobs | Environmental Engineer
M:+1.541.817.5777 | Nathan.Leu@jacobs.com
2020 SW 4" Ave, Suite 300 | Portland, OR 97201 | USA

From: Anderson, Tim <Tim.Anderson1@jacobs.com>

Sent: Friday, November 18, 2022 9:26 PM

To: Clennon, Rachel <Rachel.Clennon@jacobs.com>

Cc: Ballam, Dennis <Dennis.Ballam@jacobs.com>; Lawson, Peter <Peter.Lawson@jacobs.com>; Radford, Maggie
<Maggie.Radford@jacobs.com>; Borchert, Susanne <Susanne.Borchert@jacobs.com>; Cutler, Eric
<Eric.Cutler@jacobs.com>; Leu, Nathan <Nathan.Leu@jacobs.com>

Subject: RE: Daily Report for Friday 11-18-22

Friday November 18, 2022

Good evening everyone,

Below is the daily report for field activities that occurred at NBK Keyport on Friday November 18, 2022:

Jacobs Staff Yellow Jacket Staff
Tim Anderson Raymond Carroll
Nathan Leu

General:



Well development was completed on OU2A2-MWO05, OU2A2-MW06, OU2A2-MWO03, and OU2A2-MWO02.
Multiple wells were surged ahead of us continuing with the given game plan of sending Ray ahead to speed up
production.

Well GW Sampling Activities:

None were sampled today as the plan has shifted to focus on the development of wells on site. This is the
current bottleneck and has been communicated.

Well Development Activities:

Four wells were developed today; OU2A2-MWO05, OU2A2-MW06, OU2A2-MWO03, and OU2A2-MWO02. Despite
the very cold day, about 27 degrees in the morning, we were very productive. We handled MW-06 first. This
well developed in a timely manner after setting up on the well the day before. 3 NTU readings came in under
50 for this well

The final stabilization readings for OU2A5-MWO06 were as follows:

DTW: 12.37
Temperature: 9.7°C
Specific Conductivity:  0.390 mS/cm
DO: 3.97 mg/L
pH: 5.61

ORP: 39.9mV
Turbidity: 24

OU2A2-MWO5: This well was a bit uncooperative as described in the last daily update. | had Ray resurge the
well again to see if there was a bunch of built up finer and heavier silt blocking the screen or other inhibiting
sediments. It is hypothesized that this well was not drilled to the water bearing zone after re-surging did
nothing to improve well recharge. Per instruction given by Rachel, we called the well developed after over 3
well volumes were removed and the NTUs started becoming readable at 500NTUs at the lowest point.

DTW: 13.69
Temperature: 13.9°C
Specific Conductivity: 0.367 mS/cm
DO: 4.34 mg/L
pH: 6.29

ORP: 69 mv
Turbidity: 683

OU2A2-MWO03: This well was cooperative as well. A shallow well at 4-14’ screen, this well recharged quickly
and NTUs reflected that. This well was completed with very low NTUs. NOTE: This well head contains a cracked
PVC well head as communicated to Rachel.

DTW: 10.46
Temperature: 10.9°C
Specific Conductivity: 0.326 mS/cm
DO: 5.2mg/L



pH: 6.01
ORP: -18.1 mv
Turbidity: 13.5

OU2A2-MWO02: This well was cooperative as trending with other wells in the area. A shallow well at 4-14’
screen, this well recharged quickly and NTUs reflected that. This well was identical to its counterparts and
completed with very low NTUs as well.

DTW: 7.85
Temperature: 10.9°C
Specific Conductivity: 0.175 mS/cm
DO: 0.93 mg/L
pH: 5.22

ORP: -44.8 mV
Turbidity: 26.5

OU2A2-MWO01: This well was being surged and bailed by Raymond and Yellow Jacket when it was
communicated by him that the bailer was bringing up lots of casing screen sand, indicative of a well that has
broken PVC somewhere. He is certain the bottom is still intact and perhaps there is a compromise in the
screen somewhere. | concur with the idea that the PVC is of low quality due to MW-03 cracking at the surface.

It was also communicated to me by on site Navy personnel that the site in which OU2A2-MWO01 is built
on will be demolished for a series of brand new buildings for the Navy in the next few years. Further
investigation is suggested.

Site Visitors:

No Site Visitors today

Planned activities for 11/19/22: Mobilize development rig trailer to S7-MWO04 and S7-MWO01 to finish those
wells. Those wells both need to surged and bailed as well as gather water quality parameters.

NOTE: We had a bit of free time this afternoon to mobilize to S7-MWO04. During the initial tagging of that well,
Ray’s tag line broke in the well, sending the tag line down. He went to Home Depot to gather more supplies to
fish that out of the well.

All Development activities should be done tomorrow by COB. An update will come from Nathan regarding
that.

Thanks and | hope you enjoy your weekend. It has been a pleasure working with you guys and | hope to come back soon
Sincerely,

Tim

Tim Anderson | Jacobs | Geologist

+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Wed, Dec 7

0930: TA on site. Met up with JPL to begin sampling. Loaded up field supplies and
coolers and mobed to OU2A5-MWO02.

1020: Used peristaltic pump after WL determined to be less than 30'. Begin purging
1230: Sample and demobe

1240: Mobe to CF1-MWO02

1250: Set up on CF1-MWO02. Used bladder pump

1400: Sample CF1-MWQ02

1420: Grab ice for samples

1515: Begin COC then head off site

1530: JPL and TA off site

Thurs, Dec 8

0700: Mobe to site

0730: JPL and TA on site. Conduct morning brief and safety meeting
0745: gather field supplies and Mobe to B1006-MW04

0750: WL less than 10, used peristaltic pump.

0845: Sample, collected a duplicate sample marked 0850

0850: Mobe to OU2A2-MW06

0855: Set up on OU2A2-MWO06. WL less than 10’, used peristaltic pump
0945: Sample OU2A2-MW06

0950: Mobe to OU2A2-MW04

0955: Set up on OU2A2-MWO4. WL less than 10, used peristaltic pump
1045: Sample OU2A2-MWO04

1050: Mobe to OU2A2-MW2-8

1055: Set up on OU2A2-MW2-8. WL less than 10’, used peristaltic pump

1130: Sample OU2A2-MW2-8. Duplicate sample taken here at 1135 and marked
incorrectly as EBO1. Was a duplicate sample, not an EB.

1140: Mobe to OU2A5-MWO05



1145: Set up on OU2A5-MWO05. WL more than 30', used bladder pump
1240: Sample OU2A5-MWO05
1245: Mobe to OU2A2-MWO03
1250: Set up on OU2A2-MWO03. WL more than 30, used bladder pump

1330: Sample OU2A2-MWO03. Collected MS/MSD as well as a duplicate sample here. MS:
1340, MSD: 1345, DUP: 1335

1345: Mobe to OU2A2-MWO02

1350: Set up on OU2A2-MWO02. WL less than 10’, used Peristaltic pump
1445: Sample OU2A2-MWO02

1500: Grabbed ice for samples. Update COC

1550: TA and JPL off site

Friday, Dec 9
0700: Mobe to site

0730: JPL and TA on site. Conduct morning brief and safety meeting
0740: Mobe to storage shed for sample prep and ship coolers

0950: Went to Home Depot for a supply run

1050: Head to FedEx to ship samples

1100: return to Keyport

1500: TA and JPL off site



Clennon, Rachel

From: Anderson, Tim

Sent: Thursday, December 8, 2022 7:17 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan; Peery Lemon, Jordan

Subject: RE: Daily Report for Wednesday 12-7-22 and Thursday 12-8-22

Wednesday December 7, 2022

Good evening everyone,

Below is the daily report for groundwater sampling activities that occurred at NBK Keyport on Wednesday
December 7, 2022:

Jacobs Staff No other staff
Tim Anderson
Jordan Peery Lemon

General:

Tim Anderson and Jordan Peery Lemon arrived on site. Well sampling was completed on OU2A5-MWO02 and
CF1-MWO1.

Well GW Sampling Activities:

As stated above, sampling was completed on OU2A5-MWO02 and CF1-MWO01. Nothing of significance to be
reported while sampling

Site Visitors:

No Site Visitors today

Planned activities for 11/19/22: Continue to sample wells. Primary focus: OU2A2 wells inside the fenced off
area.

Thursday December 8, 2022

Good evening everyone,



Below is the daily report for groundwater sampling activities that occurred at NBK Keyport on Thursday
December 8, 2022:

Jacobs Staff No other staff
Tim Anderson
Jordan Peery Lemon

General:

Well sampling was completed on OU2A2-MWO05, OU2A2-MWO06, OU2A2-MW03, OU2A2-MWO02, OU2A2-
MW2-8 and B1006-MWO04.

Well GW Sampling Activities:

As stated above, sampling was completed on OU2A2-MWO05, OU2A2-MW06, OU2A2-MWO03, OU2A2-MWO02,
OU2A2-MW?2-8 and B1006-MWO04.

The only object worth noting about today was that OU2A2-MWO05 was incredibly slow to recharge (as was
noted with well development). Slow enough, that even at a 300 mL/min flow rate, the well was not able to
recharge fast enough.

Site Visitors:

No Site Visitors today

Planned activities for 11/19/22: OU2A2-MW?2-2 is the only well left to sample. Navy personnel will be
notified in order to conduct IDW sampling. Once OU2A2-MW2-2 is sampled, samples will be shipped off and a
Saturday delivery date will be relayed to the lab.

Thanks and | hope you enjoy your evening!
Sincerely,
Tim

Tim Anderson | Jacobs | Geologist
+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Clennon, Rachel

From: Anderson, Tim

Sent: Friday, December 9, 2022 7:38 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan

Subject: RE: Daily Report for Friday December 9, 2022

Friday December 9, 2022

Good evening everyone,

Below is the daily report for groundwater sampling activities that occurred at NBK Keyport on Friday
December 9, 2022:

Jacobs Staff No other staff
Tim Anderson
Nathan Leu

General:

Site location for wells MW2-2 and 2MW-1. Shipped samples and shipped back un-needed groundwater
sampling supplies. Installed transducers

Well GW Sampling Activities:

Wells MW2-2 and 2MW-1 were determined to be not able to be sampled. MW2-2 is in the exact same
location as the newly installed OU2A2-MW?2. It was determined that MW2-2 is no longer in service and no
longer visible. 2MW-1 was also slated to be sampled but we were unable to locate it due to thick vegetation.
It’s last location is unknown so we did not sample this well either.

Once all wells were determined to be sampled, samples were shipped off via FedEx today. All groundwater
sampling supplies were sent off to their respective suppliers by Nathan.

Well Transducer Installation Activities:

Today, it was determined that a previous crew installed the wrong transducers. Time was spend today
removing this wrongly installed equipment. Some wells were installed with correct transducers (OU2A5-
MWO02, S7-MW02, S7-MWO04). The remaining wells (all Car Fire wells, remaining OU2AS5, and S7 wells) will
have transducers installed tomorrow, 12-10.

Site Visitors:

No Site Visitors today



Planned activities for 12/10/22: Activates include install the rest of the transducers and ensure all of them
are online and working. We will do a second run through of the storage building to make sure all unnecessary
equipment is sent back.

Thanks and | hope you enjoy your weekend!
Sincerely,
Tim

Tim Anderson | Jacobs | Geologist
+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA




Clennon, Rachel

From: Anderson, Tim

Sent: Monday, December 12, 2022 12:49 PM

To: Clennon, Rachel

Cc: Ballam, Dennis; Lawson, Peter; Radford, Maggie; Borchert, Susanne; Cutler, Eric; Leu,
Nathan

Subject: RE: Daily Report for Saturday December 10, 2022

Friday December 9, 2022

Good evening everyone,

Below is the daily report for well transducer installation activities that occurred at NBK Keyport on Saturday
December 10, 2022:

Jacobs Staff No other staff
Tim Anderson
Nathan Leu

General:

Installed transducers, removed incorrect transducers in wells

Well Transducer Installation Activities:

As mentioned in the previous daily report, it was determined that a previous crew installed the wrong
transducers. Time was spend today removing this wrongly installed equipment. All remaining wells were
installed with correct transducers and the transducers were turned on to record water level data. All Car Fire
site wells, prescribed OU2A5 wells, and Site 7 wells were installed and activated.

Site Visitors:

No Site Visitors today

Thanks and | hope you enjoy your weekend!
Sincerely,

Tim

Tim Anderson | Jacobs | Geologist

+1.702.686.7448 (M) | Tim.Anderson1@jacobs.com
999 West Main Street, Suite 1200 | Boise, ID 83702 | USA
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Appendix B
Field Change Requests



OMM Sampling Analysis Plan Field Change Request (FCR)

(9000-4117-FCR-01 NBK Keyport SI)

Date of Change: 11/17/2022

FCR No. (assigned by PM): 1

Applicable Sampling Analysis Plan Title:
Per- and Polyfluoroalkyl Substances Site Inspection, Naval Base Kitsap Keyport

Proi
roject 704758CH Project Location: Keyport, WA

Number:

Contract ord

Number: N62470-16-D-9000, Contract Task Order 4117

Subject of Change:

1. Removal of well NBKK-S7-MWO03 from current scope of Site Inspection (SI).

Recommended Changes:

Sampling and Analysis Plan, Worksheet #14 — Summary of Project Tasks

Recommend removing well NBKK-S7-MWO03 from scope of PFAS Site Inspection field work due to
inaccessibility of the area during the duration of the drilling field events. Four wells were
installed at Site 7: NBKK-S7-MWO01, NBKK-S7-MWO02, NBKK-S7-MWO04, and NBKK-S7-MWO05.

Reason for Change:

1. The location of well NBKK-S7-MWO03 (Figure 1, attached) was inaccessible to the field team and

drilling equipment for the duration of the Site Inspection drilling field work (August through
November 2022) due to equipment staged at the well location, including pallets, torpedo
casings, and other equipment, obstructing access for utility locating. Once correct point of
contact was established and equipment could be moved (week of September 12, 2023), the
location was cleared for utilities (September 20, 2022).

On October 6, 2022, an outage request was submitted to the NBK Keyport outage coordinator
by another contractor for pipeline work to be completed in the alleyway where the monitoring
well location was located, to be conducted from October 10, 2022, through at least November 4,
2022. As of the date of rig demobilization (November 12, 2022), Jacobs and the NAVFAC RPM
were unable to confirm that the pipeline work was complete, and it appeared that pipeline field
activity in the vicinity would continue with a second stage of work.

Submitted Rachel Clennon Company: CH2M Date: 11/28/2022
by:

Review & Acceptance:

Activity Dennis Ballam Date: Dennis oo by Deis Balam

Manager/ GGV ol Gl

Project Manager: Ballam =i ingena

Senior Technical Susanne Date: Susanne Digtialysiqned biy Susanrie

Borchert
Date: 2023.08.23 17:23:36

Consultant: Borchert Borchert g




Navy RPM/NTR: Date: ROHRBAUGH.AMANDA.LYNN. Digitally signed by

ROHRBAUGH.AMANDA.LYNN.1400915292

1400915292 Date: 2023.12.15 12:59:59 -08'00'
Distribution:
1. Approvers 2. FTL 3. Field Staff 4.
above
5. 6. 7. 8.

File Copies: Project File



Naval Facilities Engineering Systems Command

Site Inspection Report
for Per- and Polyfluoroalkyl Substances
Naval Base Kitsap-Keyport
Keyport, Washington

NOTIFICATION: FIGURE 1 CONTAINS SENSITIVE BUT
UNCLASSIFIED INFORMATION WHICH IS PROTECTED BY
THE FREEDOM OF INFORMATION ACT

FOIA Exemption 3 (5 USC 552(b)(3))
Information Exempted by other Federal Statues

TO REQUEST A COPY OF THE DOCUMENT
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Department of the Navy
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FIELD CHANGE REQUEST 02, SITE INSPECTION FOR PER- AND POLYFLUOROALKYL SUBSTANCES
NAVAL BASE KITSAP KEYPORT, WASHINGTON

FIELD CHANGE REQUEST 02

FIELD CHANGE REQUEST 02
Contract No. N62470-16-D-9000 CTO N4425518F4117 | NIRIS SAP DOC ID: 5789
Naval Base Kitsap Keyport, Washington

Tables, Figures, or Text Rev .
Section No. Itemized Changes Prepared By/Date
Worksheet #10, 11, 15, 1 Update the objectives and CH2M HILL, Inc. (CH2M)
17, 18, 20, and 21 project quality objectives August 2023

REFERENCE DOCUMENTS

CH2M. 2022. Sampling and Analysis Plan, Basewide Per- and Polyfluoroalkyl Substances (PFAS), Site Inspection, Naval Base
Kitsap Keyport, Washington. September.

EXISTING CONDITION

The initial field activities for the Site Inspection (SI) for per- and polyfluoroalkyl substances (PFAS) at Naval Base Kitsap
(NBK) Keyport in Keyport, Washington were conducted from August 2022 through June 2023 in accordance with the
Sampling and Analysis Plan (SAP) (CH2M, 2022). The objectives of the S| were:

e Determine potential presence of PFAS in groundwater and soil at concentrations warranting further investigation.

e Refine the understanding of hydrogeologic characteristics at potential PFAS areas, and evaluate the potential for on-
and off-Base migration of PFAS, if present.

Groundwater samples were collected during the Sl from monitoring wells screened within the upper aquifer at Building
76. Perfluorooctanoic acid (PFOA), perfluorooctanesulfonic acid (PFOS), perfluorohexanoic acid (PFHxA),
hexafluoropropylene oxide-dimer acid (HFPO-DA), and perfluorononanoic acid (PFNA) were not detected.
Perfluorobutanesulfonic acid (PFBS) and perfluorohexanesulfonic acid (PFHxS) were detected in groundwater, but less
than the May 2022 regional screening levels (RSLs).

Soil samples were collected between 1 and 3 feet below ground surface (bgs) at five locations. PFOS was detected above
the May 2022 RSL of 13 micrograms per kilogram [ug/kg]), based on a hazard quotient of 0.1 (USEPA, 2022) at two soil
boring locations (NBKK-B76-SB03 and NBKK-B76-SB04). Concentrations at NBKK-B76-SB03 and NBKK-B76-SB04 were
25.9 and 40.3 pg/kg, respectively (Figure 1). PFOA, PFBS, PFHxA, HFPO-DA, and PFNA were not detected. PFHxS was
detected in soil, but less than the May 2022 RSL.

Soil samples were collected from the unsaturated soil above the capillary fringe at four locations ranging from 24 to 59 ft
bgs. The seven PFAS with screening levels were not detected in the subsurface soil samples.

Due to the variable lithologic conditions observed during the SI, the four monitoring wells installed at Building 76 were
constructed with variable screen intervals ranging from 25 to 26 feet bgs to 58 to 59 feet bgs. As a result, the
groundwater elevation data collected during the Sl is incomplete to fully assess the groundwater flow regime and
potential migration pathways.

During Sl data review, it was identified that the eastern most soil sample location (NBKK-B76-SB04) is believed to be
located at the northern end of what appears to be a former stockpile of unknown material. This was identified during
review of historical aerial photos from 2010 through present which indicate potential staging of unknown material from
August through November 2011 (Google Earth, 2011) (Figure 1). Following apparent removal of the stockpile after the
August 2011 photo, the ground surface to the southeast of Building 76 is visibly impacted, as indicated through lack of
grass/vegetation. The impact to the ground surface is diminished in 2023, but still present.

REASON FOR CHANGE

Based on the soil results exceeding the SLs, the presence of a former stockpile southeast of Building 76, and incomplete
groundwater elevation data from the monitoring wells installed during the SI, additional sampling of soil and
groundwater is recommended in order to meet the Sl objectives at Building 76.

DESCRIPTION OF CHANGE

This Field Change Request (FCR) proposes collection of additional surface (0 to 1 foot bgs) and shallow subsurface (1 to 3
feet bgs) soil samples at four soil borings southeast of Building 76, and installation of four additional monitoring wells
from which surface (0 to 1 foot bgs) and subsurface (unsaturated soil above the capillary fringe) soil and groundwater
samples will be collected. Analytical and groundwater flow data will be utilized to further evaluate whether PFAS is
present in soil or groundwater at concentrations warranting further investigation at or near Building 76 and to refine the
upper aquifer groundwater flow direction to evaluate the potential for on- and off-Base migration of PFAS.

Figure 1 presents analytical results from the initial Sl activities as well as the additional monitoring well locations that are
proposed in this FCR.

Appendix A includes the field sampling standard operating procedures (SOPs). Appendix B includes the laboratory SOPs
and Environmental Laboratory Accreditation Program (ELAP) letter. Appendix C includes the decision logic trees for the site
inspection and the drinking water evaluation from the SAP (CH2M, 2022). This FCR is intended to be used in conjunction
with the 2022 SAP, where appropriate. Field activities associated with the FCR are anticipated to start in August 2023.
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SAP Worksheet #10—Conceptual Site Model

The updated conceptual site model for potential PFAS release areas at Building 76, NBK Keyport, is included in Table 10-1.

Table 10-1. Conceptual Site Model for Building 76

FIELD CHANGE REQUEST 02

northwestern portion of the
installation, southeast of the
intersection of Strom Avenue
and A Street and bordered by
Strom Avenue to the north, A
Street to the west, the fire

covered area to the east. The

lies just west of A Street, with
several offsite residential
parcels beyond.

1937 and operated as a

converted into the sole fire
station for NBK Keyport. As
such, the Keyport Fire
Department responds to fire
or other on-Base emergency
incidents.

truck access ramp and parking
area to the south, and a grass-

western Base perimeter fence

Building 76 was constructed in

chapel until 1972 before being

knowingly used or released at Building 76, with the
exceptions of transfer and storage of AFFF prior to 2010.
Transfer of 5-gallon buckets of AFFF into the fire trucks
was conducted on the truck ramp south of Building 76.
During transfer of AFFF, minor spills and splashes have
reportedly occurred. Building 76 houses two fire trucks
equipped with tanks carrying approximately 30 gallons of
AFFF concentrate each. During Sl data review, it was
identified that the eastern most soil sample location
(NBKK-B76-SB04) with a PFOS concentration above the
May 2022 RSL (USEPA, 2022) in shallow subsurface soil is
believed to be located at the northern end of what
appears to be a former stockpile of unknown material.
This stockpile was identified during review of historical
aerial photos from 2010 through present that indicate
potential staging of unknown material from August
through November 2011 (Google Earth, 2011) (Figure 1).
Following apparent removal of the stockpile after the
August 2011 photo, the ground surface to the southeast
of Building 76 is visibly impacted, as indicated through
lack of grass/vegetation. The impact to the ground
surface is diminished in 2023, but still present.

Soil samples collected in this area during initial Sl
activities contained PFOS at concentrations exceeding the
applicable screening level (SL). PFOS was detected in a
soil sample from NBKK-B76-MWO03 at a concentration of
25.9 micrograms per kilogram (ug/kg) and from NBKK-
B76-MWO04 at a concentration of 40.3 pug/kg. In
groundwater samples collected at the four wells installed
during the SI, PFBS and PFHxS were detected at
concentrations less than the applicable SLs (Figure 1).

paved with asphalt and concrete. There is a grass-covered
area to the east of the building.

Historical aerial photos indicate a stockpile of unknown
material was potentially staged southeast of Building 76
between August and November 2011 (Google Earth, 2011).

Surface water: The fire truck ramp south of Building 76 is
designed to direct stormwater and/or other liquids toward a
trench drain and sump that runs parallel to the western edge
of the ramp. Surface water that flows into the trench drain is
held in a sump and eventually transferred via pump truck to
the treatment, storage, and disposal facility for storage prior
to transportation and disposal off-Base. The depth of the
trench drain is not known but is assumed to be above the
water table.

During the SI, a retaining wall was observed running north-
south along the Base boundary to the west of Building 76; its
depth belowground and construction details are unknown,
but its presence may affect surface water and/or shallow
(perched) groundwater flow in the vicinity of the Base
boundary.

Groundwater flow direction: Due to the variable lithologic
conditions observed during the Sl, the four monitoring wells
installed at Building 76 were constructed with screen
intervals ranging from 25 to 26 feet bgs to 58 to 59 feet bgs.
The water table in the northernmost well, NBKK-B76-MWO01,
and the southernmost well, NBKK-B76-MWO03, were higher
than at the monitoring wells in the middle of the site (NBKK-
B76-MWO02 and -MWO04) (Figure 1). While the difference in
screen depths among the four wells precludes contouring
them as a single aquifer, the location of the site in proximity
to the coastline to the north and its position on the north
slope of the topographic high located to the south suggest
that the prominent groundwater flow direction at Building 76
is to the north. Groundwater levels from the additional
proposed monitoring wells will be used to confirm the
groundwater flow direction.

trespassers are present at
Building 76; residents, workers,
visitors, potential trespassers,
local tribal subsistence
fishermen, and recreators are
present within a 1 mile-radius.

Site Name Asl:s}tg)lc‘l:etsed Descrlptlor;-"asrt\greperatlonal Potential for PFAS Release Area Conditions Potential Human Receptors Drinking Water Exposure Assessment
Building 76 Figure 1 Building 76 is located in the No aqueous film-forming foam (AFFF) has been Ground cover: Currently, the area around Building 76 is Workers, visitors, and potential | The Kitsap County Public Utility District (PUD)

emergency water supply well is approximately
0.3 mile southwest of Building 76, while the
primary water supply well is approximately

1.3 miles to the southwest. The on-Base supply
well (Well 5) is approximately 0.4 mile to the
south. Based on the assumed shallow
groundwater flow direction (northwest) and
the location in the northwestern portion of the
installation, no public water supply wells were
identified within 1 mile downgradient of
Building 76. Additionally, the Kitsap County
PUD wells and Well 5 are screened in the lower
confined aquifer at depths ranging from 745 to
1,030 feet bgs, and PFAS have not been
detected during previous sampling efforts.

Private drinking water wells may exist within
1 mile northwest and downgradient of
Building 76, in the town of Keyport; however,
the exact number and location, current
operational status, depth, and usage have not
been confirmed. Some of these wells are
suspected to be abandoned or used as
monitoring wells, given that residents were
mandated to convert to municipal water in
1975.

In addition, the groundwater flow direction at
Building 76 is not yet known, though it is
assumed to be to the north, consistent with
regional flow and topography.
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SAP Worksheet #11—Project/Data Quality Objectives

The objectives and project quality objectives (PQOs) were updated based on the FCR form. Only the changes from the original Worksheet #11 are shown

in Table 11-1.

Table 11-1. Problem Definitions/Objectives, Environmental Questions, and Project Quality Objectives

Problem Definition/
Objective

Environmental Question

General Investigation Approach and Rationale

Project Quality Objectives

Based on the CSMs for the
potential release area
(Building 76), the media
most likely to be impacted
by potential PFAS releases
are groundwater and soil.

Determine whether PFAS
are present in groundwater
and soil at concentrations
warranting further
investigation.

Are PFAS? present in
onsite groundwater at
concentrations that
warrant further
investigation?

Four new shallow groundwater monitoring wells will be installed
north and east of Building 76 (Figure 1). Groundwater samples will
be collected from the shallow, upper aquifer at the newly installed
monitoring wells. Samples will be analyzed for 18 PFAS listed by
Liquid Chromatography/Mass Spectrometry/Mass Spectrometry
(LC/MS/MS) compliant with Table B-15 of Quality Systems Manual
(QSM) version 5.3 (or most current) in accordance with Worksheet
#18. Figure 1 presents the sample locations. The samples and
rationale are outlined in Worksheet #17 and sample details are
provided in Worksheet #18.

Are PFAS? present in
onsite soil at
concentrations that
warrant further
investigation?

Surface (0 to 1 foot bgs) and shallow subsurface soil (1 to 3 feet bgs)
samples will be collected from four soil borings southeast of
Building 76 where historical aerial photos indicate a stockpile of
unknown material was potentially staged from August to November
2011 (Google Earth, 2011). The surface and shallow subsurface soil
samples will be collected via hand auger, without soil boring
advancement, as specified in surface soil sampling SOP presented in
Worksheet #21.

Surface (0 to 1 foot bgs) and subsurface (unsaturated soil above the
capillary fringe) soil samples will be collected during soil boring
advancement for the four newly installed groundwater monitoring
wells. Surface and/or subsurface soil samples will be collected to
evaluate PFAS impact to soil east of the truck ramp south of
Building 76.

Samples will be analyzed for 18 PFAS by Liquid
Chromatography/Mass Spectrometry/Mass Spectrometry
(LC/MS/MS) compliant with Table B-15 of Quality Systems Manual
(QSM) version 5.3 (or most current) in accordance with Worksheet
#18. Figure 1 presents the sample locations. The samples and
rationale are outlined in Worksheet #17 and Worksheet #18.

The soil and groundwater data will
be evaluated to determine whether
further investigation is warranted
(Figure 11-1 of Appendix C).
Additionally, the groundwater data
will be evaluated with respect to
potential drinking water exposure
based on the 2016 USEPA Lifetime
Health Advisory of 70 nanograms
per liter (ng/L).
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

Table 11-1. Problem Definitions/Objectives, Environmental Questions, and Project Quality Objectives

Problem Definition/
Objective

Environmental Question

General Investigation Approach and Rationale

Project Quality Objectives

The hydrogeologic
characteristics remain
poorly understood at
Building 76 due to the
lithologic variability
observed during the SI.
Therefore, the potential for
off-Base migration in the
shallow aquifer from
release areas, if identified,
is uncertain.

Evaluate if PFAS could
potentially migrate to off-
Base drinking water
receptors beyond the initial
off-Base sampling area.

What is the shallow
groundwater flow
direction at potential
PFAS release areas and is
there a potential for on-
and off-Base migration of
PFAS?

Prior to groundwater sampling, the four new and four existing
monitoring wells will be gauged to determine depth to groundwater
at each location, these measurements will be converted to
groundwater elevations, and these data will be used to estimate
local groundwater flow directions in the areas where monitoring
wells were installed. The same vertical datum (or appropriate
correction factor, as applicable) will be used for survey of old and
new wells.

This information will be used to
assess the potential for on- and off-
Base migration of PFAS and refine
the CSM for shallow groundwater
flow at Building 76 (Figure 1).

If the refined understanding of
hydrogeologic characteristics
indicates that drinking water wells
are within 1 mile downgradient of
Building 76, groundwater data will
be evaluated with respect to
potential drinking water exposure if
groundwater concentrations exceed
the 2016 USEPA Lifetime Health
Advisory of 70 ng/L. If appropriate,
off-Base drinking water will be
further evaluated under a separate
investigation.

@ The focus of the Sl is PFAS with DoD-endorsed, vetted toxicity values (that is, Tier 1, 2, or 3 toxicity values) at this time (for PFOS, PFOA, PFBS, PFHxS, PFNA, and HFPO-
DA, per current USEPA guidance and Navy policy). Data for the remaining constituents will be reported in an appendix to the Sl report for future use, if/as appropriate
toxicity values become available.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

What are the Project Action Limits?

The determination of whether further investigation is warranted will be made using the PALs describe below and
listed in Worksheet #15, which are based on human health exposure scenarios. Risk to ecological receptors will be
evaluated using currently available, approved, state-of-the-science toxicological information; an ecological risk
screening will not be conducted as part of the SI.

PFAS that are detected, but do not have an RSL, will be retained for future use, as applicable, and will be included

in the Sl report appendices. Those data will be qualitatively evaluated in the Sl report by stating which compounds
were detected and indicating that there is uncertainty with the conclusions of the Sl since those data do not have

screening levels available to allow quantitative evaluation.

Groundwater

Groundwater data will be screened against residential scenario risk RSLs for PFOA, PFOS, PFBS, PFHxS, PFNA, and
HFPO-DA presented in the May 2022 RSL Table (USEPA, 2022).

Groundwater may also be screened against the USEPA Lifetime Health Advisory concentrations for PFOA and
PFOS, which is 70 ng/L individually; however, if both chemicals are detected, then 70 ng/L is the Lifetime Health
Advisory for the cumulative concentration of the two chemicals. Although not a PAL, the USEPA Lifetime Health
Advisory is taken into consideration to ensure maximum usability of the data.

Soil

Soil data will be screened against residential scenario risk RSLs for PFOA, PFOS, PFBS, PFHxS, PFNA, and HFPO-DA
presented in the May 2022 RSL Table (USEPA, 2022).
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SAP Worksheet #15-1—Reference Limits and Evaluation Table

Matrix: Surface Soil (SS) and Shallow Subsurface Soil (SB)

Analytical Group: PFAS (LC-MS/MS Compliant with QSM v5.42 Table B-15)

FIELD CHANGE REQUEST 02

Laboratory Limits (ng/g)

LCS and MS/MSD Recovery

Analyte® CAS Number (npg?;)c RefZ:nce Limits and RPD (%)

LoQ LoD DL LCL UCL RPD
Perfluorooctanoic acid (PFOA) 335-67-1 19 RSL 1 0.5 0.214 69 133 30
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 13 RSL 1 0.5 0.175 68 136 30
Perfluorobutanesulfonic acid (PFBS) 375-73-5 1,900 RSL 1 0.5 0.171 72 128 30
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 130 RSL 1 0.5 0.173 67 130 30
Perfluorononanoic acid (PFNA) 375-95-1 19 RSL 1 0.5 0.157 72 129 30
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 23 RSL 2 0.5 0.159 71¢ 153¢ 30
(llll-glflec))Fr;giucg;;afluoro—3—oxaundecane-l-sulfonic acid 763051-92-9 NCE NA ) 05 015 20° 160 30
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NCf NA 2 0.5 0.16 61° 139¢ 30
thf;;gzxsz;decafluoro—3-oxanonane—l-sulfonic acid 756426-58-1 NC NA ) 05 0.154 60¢ 140 30
z\ll\;E:Ezl)lspAzr)ﬂuorooctanesulfonamidoacetic acid 9991-50-6 NC NA 5 05 0.165 61 139 30
z\ll\;“mﬂz'::fgslgz;fluorooctanesulfonamidoacetic acid 5355-31-9 NC NA 5 05 0.159 63 144 30
Perfluorodecanoic acid (PFDA) 335-76-2 NCf NA 1 0.5 0.158 69 133 30
Perfluorododecanoic acid (PFDoA) 307-55-1 NCf NA 1 0.5 0.16 69 135 30
Perfluoroheptanoic acid (PFHpA) 375-85-9 NCf NA 1 0.5 0.168 71 131 30
Perfluorohexanoic acid (PFHxA) 307-24-4 NCf NA 1 0.5 0.178 70 132 30
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SAP Worksheet #15-1—Reference Limits and Evaluation Table

Laboratory Limits (ng/g) LCS and MS/MSD Recovery
Analyte® CAS Number PAL PAL Limits and RPD (%)
(ng/g)* Reference
LoQ LoD DL LCL UCL RPD
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 NCf NA 2 0.5 0.162 69 133 30
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NCf NA 1 0.5 0.161 66 139 30
Perfluoroundecanoic acid (PFUNA) 2058-94-8 NCf NA 1 0.5 0.156 64 136 30

@ Compliant with Quality Systems Manual (QSM) v.5.4 Table B-24 (DoD/DOE, 2021).

bThe analyte list is based on 18 PFAS referenced in EPA Method 537.1 (USEPA, 2020). All isomers are reported for each analyte as a sum.
¢ RSLs listed are based on an HQ of 0.1 and the May 2022 RSL Table (USEPA, 2022).

4 QSM v.5.4 (DoD/DOE, 2021) is the basis for LCS and MS/MSD limits.

¢DoD QSM v5.4 does not provide limits for this compound. In-house limits used.

fNC: No Criteria (no screening level for this compound at time of original SAP development).
CAS = Chemical Abstract Service

DL = detection limit

LCL = lower control limit

LCS = laboratory control sample

LOD = limit of detection

LOQ = limit of quantitation

MS = matrix spike

MSD = matrix spike duplicate

NA = not applicable

ng/g = nanogram(s) per liter

PAL = project action limit

RPD = relative percent difference

UCL = upper control limit
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SAP Worksheet #15-2—Reference Limits and Evaluation Table

Matrix: Groundwater (GW)

Analytical Group: PFAS (LC-MS/MS Compliant with QSM v5.4° Table B-15)

FIELD CHANGE REQUEST 02

Laboratory Limits (ng/L)

LCS and MS/MSD Recovery

PAL PAL P o7)d
b Limits and RPD (%)
Analyte CAS Number (ng/L)° | Reference

LoQ LOD DL LCL UcCL RPD
Perfluorooctanoic acid (PFOA) 335-67-1 6 RSL 5 2.5 1.01 71 133 30
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 4 RSL 5 2.5 1.07 65 140 30
Perfluorobutanesulfonic acid (PFBS) 375-73-5 600 RSL 5 2.5 0.866 72 130 30
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 39 RSL 5 2.5 0.997 68 131 30
Perfluorononanoic acid (PFNA) 375-95-1 5.9 RSL 5 2.5 0.833 69 130 30
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 6 RSL 5 2.5 0.865 60¢ 126°¢ 30
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 9y £ R R
(11CI-PF30udS) 763051-92-9 NC NA 5 2.5 0.901 56 125 30
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NCF NA 5 2.5 0.869 61° 130°¢ 30
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic acid o ¢ e e
(9CI-PF30NS) 756426-58-1 NC NA 5 2.5 1.03 60 126 30
N-ethyl perfluorooctanesulfonamidoacetic acid . £
(NEtFOSAA) 2991-50-6 NC NA 5 2.5 0.99 61 135 30
N-methyl perfluorooctanesulfonamidoacetic acid 21 f
(NMeFOSAA) 2355-31-9 NC NA 5 2.5 1.03 65 136 30
Perfluorodecanoic acid (PFDA) 335-76-2 NCf NA 5 2.5 0.784 71 129 30
Perfluorododecanoic acid (PFDoA) 307-55-1 NCf NA 5 2.5 0.76 72 134 30
Perfluoroheptanoic acid (PFHpA) 375-85-9 NCf NA 5 2.5 0.941 72 130 30
Perfluorohexanoic acid (PFHxA) 307-24-4 NCf NA 5 2.5 0.913 72 129 30
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SAP Worksheet #15-2—Reference Limits and Evaluation Table (continued)

Laboratory Limits (ng/L) LCS and MS/MSD Recovery
Analyte® CAS # PAL PAL v & Limits and RPD (%)¢
(ng/L)* | Reference
LoQ LOD DL LCL UCL RPD
Perfluorotetradecanoic acid (PFTeDA) 376-06-7 NC' NA 5 2.5 0.791 71 132 30
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NC NA 5 2.5 0.742 65 144 30
Perfluoroundecanoic acid (PFUNA) 2058-94-8 NC' NA 5 2.5 0.752 69 133 30

@ Compliant with QSM v.5.4 Table B-24 (DoD/DOE, 2021).

b The analyte list is based on 18 PFAS referenced in 18 PFAS listed in EPA Method 537.1 (USEPA, 2020). All isomers are reported for each analyte as a sum.
¢ RSLs listed are based on an HQ of 0.1 and the May 2022 RSL Table (USEPA, 2022).
4The QSM v.5.4 (DoD/DOE, 2021) is the basis for LCS and MS/MSD limits.

¢DoD QSM v5.4 does not provide limits for this compound. In-house limits used.
fNC: No Criteria (no screening level for this compound at time of original SAP development).
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SAP Worksheet #17—Sampling Design and Rationale

Table 17-1 presents the sampling strategy and rationale.

Table 17-1. Sampling Design and Rationale for NBK Keyport — Groundwater and Soil

FIELD CHANGE REQUEST 02

Area Name

Matrix

Number of
Samples

Sampling Locations

Sampling Strategy and Rationale

Building 76

Groundwater

Soil

Groundwater: 4
Soil: 16

Refer to Figure 1

Four groundwater monitoring wells will be installed up to approximately 70
feet bgs, an estimated maximum depth based on generalized local
hydrogeologic and topographic conditions. Wells will be located
downgradient and crossgradient of Building 76 (Figure 1) to refine shallow
groundwater flow directions in the area and further evaluate PFAS impacts in
groundwater.

Soil samples will be collected from the borings of the four new wells to be
installed. Soil samples will be collected from two depths (at the surface [0 to
1 feet bgs] and the top of the capillary fringe in the unsaturated soil) within
each boring.

Additional surface (0 to 1 feet bgs) soil samples will be collected at four soil
borings east of the truck ramp south of Building 76, and south of NBKK-B76-
MWO04, where historical aerial photos indicate a stockpile of unknown
material was potentially staged from August to November 2011 (Google
Earth, 2011) to evaluate PFAS impacts in soil. Due to detections in surface soil
samples, shallow subsurface soil samples (1 to 3 feet bgs) will be collected.
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FIELD CHANGE REQUEST 02, SITE INSPECTION FOR PER- AND POLYFLUOROALKYL SUBSTANCES

NAVAL BASE KITSAP KEYPORT, WASHINGTON

SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

FIELD CHANGE REQUEST 02

Sampling Location Sample Identification Matrix (f?eetplggs) Ar&imi;al (i dzl:t?f‘;’?i';f; zirglﬂ::es) Sampling SOP Reference
NBKK-B76-MWO06 NBKK-B76-5SS06-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-MWO06 NBKK-B76-SBO6-TDBD? SB TBDP PFAS 1 See Worksheet #21
NBKK-B76-MWO06 NBKK-B76-MWO06-MMYY GW TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO06 NBKK-B76-MWO06P-MMYY GW TBD® PFAS 1 (FD) See Worksheet #21
NBKK-B76-MWO07 NBKK-B76-SS07-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-MWO07 NBKK-B76-SS07-0001-MS SS 0-1 PFAS 1 (MS) See Worksheet #21
NBKK-B76-MWOQ7 NBKK-B76-5S07-0001-MSD SS 0-1 PFAS 1 (MSD) See Worksheet #21
NBKK-B76-MWOQ7 NBKK-B76-SB07-TDBD? SB TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO07 NBKK-B76-MWO07-MMYY GW TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO08 NBKK-B76-SS08-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-MWO08 NBKK-B76-SB08-TDBD? SB TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO08 NBKK-B76-SB0O8P-TDBD? SB TBD® PFAS 1 (FD) See Worksheet #21
NBKK-B76-MWO08 NBKK-B76-MWO08-MMYY GW TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO09 NBKK-B76-SS09-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-MWQ9 NBKK-B76-SB09-TDBD? SB TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWQ9 NBKK-B76-MWO09-MMYY GW TBD® PFAS 1 See Worksheet #21
NBKK-B76-MWO09 NBKK-B76-MWO09-MMYY-MS GW TBD® PFAS 1 (MS) See Worksheet #21
NBKK-B76-MWO09 NBKK-B76-MWO09-MMYY-MSD GW TBD® PFAS 1 (MSD) See Worksheet #21

NBKK-B76-5510 NBKK-B76-5510-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-5510 NBKK-B76-SB10-0203 SB 1-3 PFAS 1 See Worksheet #21
NBKK-B76-SS11 NBKK-B76-5S511-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-SS11 NBKK-B76-SB11-0203 SB 1-3 PFAS 1 See Worksheet #21
NBKK-B76-5512 NBKK-B76-5512-0001 SS 0-1 PFAS 1 See Worksheet #21
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Sampling Location Sample Identification Matrix ( f::tptt):s) AnGarI(l/lt‘i;al (i dgrl\‘t'irfl:/)‘fei:e?(: zir;‘:llia(!::es) Sampling SOP Reference
NBKK-B76-5512 NBKK-B76-SB12-0203 SB 1-3 PFAS 1 See Worksheet #21
NBKK-B76-5512 NBKK-B76-SB12-0203-MS SB 1-3 PFAS 1(MS) See Worksheet #21
NBKK-B76-5512 NBKK-B76-SB12-0203-MSD SB 1-3 PFAS 1 (MSD) See Worksheet #21
NBKK-B76-SS13 NBKK-B76-5S513-0001 SS 0-1 PFAS 1 See Worksheet #21
NBKK-B76-SS13 NBKK-B76-SS13P-0001 SS 0-1 PFAS 1(FD) See Worksheet #21
NBKK-B76-5513 NBKK-B76-SB13-0203 SB 1-3 PFAS 1 See Worksheet #21

Field QC samples

NBKK-QC NBKK-FBO1-MMDDYY Qc N/A PFAS 1 See Worksheet #21
NBKK-QC NBKK-FBO2-MMDDYY Qc N/A PFAS 1 See Worksheet #21
NBKK-QC NBKK-EBO1-MMDDYY Qc N/A PFAS 1 per day See Worksheet #21
NBKK-QC NBKK-EBO2-MMDDYY Qc N/A PFAS 1 per day See Worksheet #21
NBKK-QC NBKK-EBO3-MMDDYY Qc N/A PFAS 1 per day See Worksheet #21

2 TDBD in the sample IDs by the top depth and bottom depth of the sampled interval.
bSubsurface soil samples will be collected at the at the top of the capillary fringe as identified in the field, unless otherwise specified in the table above.

¢ Monitoring well sample depth will depend on the final screen length and depth of the installed monitoring well, as determined in the field based on observed lithologic
and hydraulic conditions. Samples will be collected from the mid-point of the screen interval. If a tidal lag study from a nearby site indicates the timing of samples during
a tidal cycle impacts the presence of fresh water in wells, wells at the same or similar proximity to the shoreline will be sampled using the lag times suggested by the
study.

Notes:

Field duplicates and matrix spikes/spike duplicates will be collected per Worksheet #12 with the following template nomenclature.
e For field duplicates, a “P” will be added after the station ID. (ex. NBK-OU2A2-MWO02-MMYY would be NBK-OU2A2-MWO02P-MMYY)
e  For matrix spikes and duplicates, -MS and -MSD will be appended to the end of the ID.

Field blanks will be collected as described in Worksheet #12.

GW = groundwater

MW = monitoring well

SB = soil

SS = surface soil

TBD = to be determined

TDBD = top depth bottom depth
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SAP Worksheet #20—Field Quality Control Sample Summary Table

FIELD CHANGE REQUEST 02

Matrix | Analytical Growp | N2 IETEE | MS/MSDs? Field Blanks | Blanks® | Samples to Lab
GW PFAS 4 1 1/1 1 1 9
ss PFAS 8 1 1/1 1 2 14
sB PFAS 8 1 1/1 1 2 14

Notes:

1 Samples to be collected at different depths at the same location are counted as separate sampling locations or stations.

2 Although the matrix spike (MS)/matrix spike duplicate (MSD) is not typically considered a field QG, it is included here because location determination is often
established in the field. MS/MSD are designated by total samples collected in the soil matrix and the groundwater matrix; for the purpose of this project, the soil in

surface and subsurface sections are comparable enough to constitute as one soil matrix.

3 The number of equipment blanks is based on a fundamental assumption of the number of sampling days each site will require. It was assumed that the soil and
groundwater sampling will occupy a total of up to 2 days.

GW = groundwater
SB = soil
SS = surface soil
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SAP Worksheet #21—Project Sampling SOP References Table

Reference Originating Modified for
Number Title, Revision Date and/or . s . t
Organization of Equipment Type Project Work? Comments
(CH2M/NAVFAC Number S ling SOP Yes/N
Northwest) ampling (Yes/No)
Loose leaf paper
: Preparing Field Log Books, rev. Loose leaf paper or tablet for electronic data substituted for
S0P-001 03/2023 CH2M capture No standard field log
books.
General Considerations for PFAS .
SOP-002 Investigations, rev. 04/2023 CH2M PFAS-free materials No
SOP-003 / llI-I Eﬁg%gtjirggggto?g I:’)ezr/szoonzn;l CH2M For cleansing reusable samplers No
o A Steam cleaner, potable water, phosphate-free,
SOP-004 / NA EDeLcj?nntqae?chnf;llo%cz)}‘z%rzlléngs and CH2M detergent, brushes, personal protective No
quip ’ ) equipment
: Disposal of Waste Fluids and United States Department of Transportation
SOP-005 / NA Solids, rev. 02/2023 CHZM 55-gallon drums or tank No
Field Measurement of pH, Specific
SOP-017 / I-D- Conductance, DO, ORP, and
07 Temperature Using a WQP Meter CH2M Water quality meter with flow-through cell No
with Flow-through Cell, rev.
02/2023
Reflects most
. recent Base and
SOP I-C-5 ;ﬁ‘é"ggﬁ;’" l?f”;‘j/""g;%gfsrg'”g CH2M Pump, HDPE tubing Yes USEPA Region 4
PliNg, rev. low-flow sampling
guidance
MultiRAE Photoionization
SOP-040 / NA Detector (PID), rev. 03/2023 CH2M PID No
WQPs will be
SOP-051 / NA Installation of Monitoring wells by | NAVFAC PFAS-free Pumps, sampling equipment, No EZQZszeShztable
Sonic Drilling, rev. 03/2023 Northwest monitoring equipment o -
criteria provided
in SOP-017.
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SAP Worksheet #21—Project Sampling SOP References Table (continued)

Reference Originating Modified for
Number Title, Revision Date and/or A . .
Organization of Equipment Type Project Work? Comments
(CH2M/NAVFAC Number Sampling SOP (Yes/No)
Northwest)
SOP-056 / |I-D-05 g\gz;tz%rzléevel Measurements, rev. CH2M Electronic water-level meter, Interface probe No
SOP-059 / I-G-01 | Civil Surveying, rev. 03/2023 CH2M No
) Sampling Contents of Tanks and Rubber mallet, socket wrench, laboratory-
SOP-060 / N/A Drums, rev. 03/2023 CH2M supplied sample bottles No
SOP-061 / N/A géag(a)lzl;omtlonlng System, rev. CH2M Hand-held global positioning system unit No
) Equipment Blank and Field Blank Laboratory provided blank liquid and sample
SOP-066 / N/A Preparation, rev. 03/2023 CH2M bottles No
SOP-067 / N/A Chain-of-Custody, rev. 03/2023 CH2M Chain-of-custody form No
No Teflon
. L lies, Samples
Packaging and Shipping : . . . supplies, .
SOP-069 / N/A Procedures for Low-Concentration | CH2M Laboratory-supplied coolers, plastic bags, ice, No will be_kept onice
tape and shipped to
Samples, rev. 03/2023 | .
aboratory via
FedEx.
Logging of Soil Borings. rev Indelible pen, ruler, logbook, spatula, soil color
SOP-074 eging gs, ) CH2M chart, grain size chart, hand lens, USCS index No
02/2023
charts
Shallow Soil Sampling, rev. . . .
SOP-075 / N/A CH2M Stainless steel trowel, sample jars, pin flags No
02/2023
Locating and Clearing ) .
SOP-087 / N/A Underground Utilities, rev. CH2M EM-31, Ground Penetrating Radar systems, No

02/2022

Magnetic and Optical field methods
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SAP Worksheet #21—Project Sampling SOP References Table (continued)

FIELD CHANGE REQUEST 02

Reference Originati Modified f
Number Title, Revision Date and/or riginating . oditied for
Organization of Equipment Type Project Work? Comments
(CH2M/NAVFAC Number S ling SOP (Yes/No)
Northwest) ampling es/No
Teflon-free tubing, Teflon-free bailer (if using
bailer), PFAS-free pump, sample bottles (HDPE No Teflon
Groundwater Sampling for Per- bottle with HDPE screw cap), laboratory prepared t
SOP-090 / N/A and Polyfluoroalkyl Substances, CH2M deionized, certified PFAS-free water for field No (F;cl):’r&wsp_?nen S
rev. 3/2023 blank collection, loose leaf paper without hi ree terial
waterproof coating or tablet, metal clip board, shipping materials
pen (not Sharpie), nitrile or latex gloves
Sample jars (HDPE bottle with HDPE screw cap), No Teflon
Soil Sampling for Per- and laboratory prepared deionized, certified PFAS- t
SOP-094 / N/A Polyfluoroalkyl Substances, rev. CH2M free water for field blank collection, loose leaf No Ic,(l):?sp_?rr;in S

3/2023

paper without waterproof coating or tablet, clip
board, pen (not Sharpie), nitrile or latex gloves

shipping materials
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Standard Operating Procedures



STANDARD OPERATING PROCEDURE 001

Preparing Field Logbooks

Purpose

This SOP provides general guidelines for entering field data into logbooks (hard copy and electronic)
during site investigation and remediation activities.

Scope

This is a general description of data requirements and format for field logbooks. Logbooks are needed to
properly document all field activities in support of data evaluation and possible legal activities. Field notes
may be recorded in field logbooks or electronically on computer tablets.

Equipment and Materials
e Logbook

e Indelible pen

e Jacobs supplied electronic tablet or laptop with notebook software

Procedures and Guidelines

Properly completed field logbooks are a requirement for all of the work we perform under the Navy
CLEAN contract. Logbooks are legal documents and, as such, must be prepared following specific
procedures and must contain required information to ensure their integrity and legitimacy. This SOP
describes the basic requirements for field loghook entries.

A.  Procedures for Completing Field Logbooks

1. Field notes commonly are kept in bound, hard-cover logbooks used by surveyors and
produced, for example, by Peninsular Publishing Company and Sesco, Inc. Pages should be
water resistant and notes should be taken only with water-proof, non-erasable permanent
ink, such as that provided in Rite in the Rain or Sanford Sharpie permanent markers. Note:
for sites where PFC is being analyzed for, Rite-in-the-Rain, Sanford Sharpie, or anything
water-resistant or with Teflon cannot be used in the field. All field book materials must be
“fluorine free”. Acceptable substitutes would be a sewn notebook without a plastic cover, or
loose-leaf notebook paper.

2. Alternatively, field notes may be recorded electronically in Jacobs provided field tablets or
laptop computers. Notes are recorded in appropriate note collection software; e.g.,
Microsoft One Note. At the end of each day, the electronic notes must be digitally signed by
the author and downloaded for electronic file storage. The notes may be converted to an
Adobe pdf file prior to storage. It is important that the field notes be downloaded daily to
ensure the electronic time stamp of the notes is the same as the day the notes were

recorded.
1
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STANDARD OPERATING PROCEDURE 001, PREPARING FIELD LOGBOOKS

3.

10.
11.
12.

On the inside cover of the logbook the following information should be included:
— Company name and address

— Log-holders name if logbook was assigned specifically to that person

— Activity or location

— Project name

— Project manager’s name

— Phone numbers of the company, supervisors, emergency response, etc.

All lines of all pages should be used to prevent later additions of text, which could later be
guestioned. Any line not used should be marked through with a line and initialed and dated.
Any pages not used should be marked through with a line, the author’s initials, the date, and
the note “Intentionally Left Blank.”

If field notes are recorded electronically, the author will not have any spaces between
entries.

If errors are made in the logbook, cross a single line through the error and enter the correct
information. All corrections shall be initialed and dated by the personnel performing the
correction. If possible, all corrections should be made by the individual who made the error.

Daily entries will be made chronologically.

Information will be recorded directly in the field logbook during the work activity.
Information will not be written on a separate sheet and then later transcribed into the
logbook.

Each page of the logbook will have the date of the work and the note takers initials.
The final page of each day’s notes will include the note-takers signature as well as the date.
Only information relevant to the subject project will be added to the logbook.

The field notes will be copied and the copies sent to the Project Manager or designee in a
timely manner (at least by the end of each week of work being performed).

B. Information to be Included in Field Logbooks

1.

Entries into the logbook should be as detailed and descriptive as possible so that a particular
situation can be recalled without reliance on the collector’'s memory. Entries must be legible
and complete.

General project information will be recorded at the beginning of each field project. This will
include the project title, the project number, and project staff.

Scope: Describe the general scope of work to be performed each day.

Weather: Record the weather conditions and any significant changes in the weather during
the day.



10.

11.

12.

13.

14.

15.

16.

17.

STANDARD OPERATING PROCEDURE 001, PREPARING FIELD LOGBOOKS

Tail Gate Safety Meetings: Record time and location of meeting, who was present, topics
discussed, issues/problems/concerns identified, and corrective actions or adjustments made
to address concerns/ problems, and other pertinent information.

Standard Health and Safety Procedures: Record level of personal protection being used (e.g.,
level D PPE), record air monitoring data on a regular basis and note where data were
recording (e.g., reading in borehole, reading in breathing zone, etc). Also record other
required health and safety procedures as specified in the project specific health and safety
plan.

Instrument Calibration; Record calibration information for each piece of health and safety
and field equipment.

Personnel: Record names of all personnel present during field activities and list their roles
and their affiliation. Record when personnel and visitors enter and leave a project site and
their level of personal protection.

Communications: Record communications with project manager, subcontractors, regulators,
facility personnel, and others that impact performance of the project.

Time: Keep a running time log explaining field activities as they occur chronologically
throughout the day.

Deviations from the Work Plan: Record any deviations from the work plan and document
why these were required and any communications authorizing these deviations.

Health and Safety Incidents: Record any health and safety incidents and immediately report
any incidents to the Project Manager.

Subcontractor Information: Record name of company, record names and roles of
subcontractor personnel, list type of equipment being used and general scope of work. List
times of starting and stopping work and quantities of consumable equipment used if it is to
be billed to the project.

Problems and Corrective Actions: Clearly describe any problems encountered during the field
work and the corrective actions taken to address these problems.

Technical and Project Information: Describe the details of the work being performed. The
technical information recorded will vary significantly between projects. The project work
plan will describe the specific activities to be performed and may also list requirements for
note taking. Discuss note-taking expectations with the Project Manager prior to beginning
the field work.

Any conditions that might adversely affect the work or any data obtained (e.g., nearby
construction that might have introduced excessive amounts of dust into the air).

Sampling Information: Specific information that will be relevant to most sampling jobs
includes the following:

— Description of the general sampling area — site name, buildings and streets in the area,
etc.

— Station/Location identifier
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C.

Description of the sample location — estimate location in comparison to two fixed points
—draw a diagram in the field logbook indicating sample location relative to these fixed
points —include distances in feet.

Sample matrix and type

Sample date and time

Sample identifier

Draw a box around the sample ID so that it stands out in the field notes

Information on how the sample was collected — distinguish between “grab,”
“composite,” and “discrete” samples

Number and type of sample containers collected

Record of any field measurements taken (i.e., pH, turbidity, dissolved oxygen, and
temperature, and conductivity)

Parameters to be analyzed for, if appropriate

Descriptions of soil samples and drilling cuttings can be entered in depth sequence,
along with PID readings and other observations. Include any unusual appearances of the
samples.

Suggested Format for Recording Field Data

1. Use the left side border to record times and the remainder of the page to record information
(see attached example).

2. Use tables to record sampling information and field data from multiple samples.

3. Sketch sampling locations and other pertinent information.

4. Sketch well construction diagrams.

V. Attachments

Example field notes.
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STANDARD OPERATING PROCEDURE 002

General Considerations for PFAS Investigations

|.  Purpose and Scope

This SOP describes the techniques to be used in conjunction with other approved standard operating
procedures (SOPs) to conduct PFAS investigation.

ll. Materials and Equipment

e Loose leaf paper without waterproof coating or a spiralbound notebook (not waterproof) or tablet
(see tablet use notes below)

e Metal clip board (if using loose-leaf paper)
e Pen (not Sharpie)

e Personal Protective Equipment (PPE) to be PFAS free — confirm with PFAS SME to confirm which
products are suitable if using non-standard PPE (i.e, personal floatation device (PFD) and waders)

e PFAS-free tubing (avoid Teflon, Viton, PTFE and other fluorinated compounds)
— High density polyethylene (HDPE) tubing (unlined)

— If Masterflex tubing is needed for peristaltic pumps, Cole Parmer C-Flex (06424 series) and Tygon
E-3603 (06509 series) are suitable options

e Sample containers (HDPE bottle with HDPE screwcap unless conducting drinking water sampling),
sample bottles should not be glass as glass may sorb PFAS. Sample bottle caps should not contain
Teflon. Notify your project manager (PM) if bottles provided by the lab are glass or contain Teflon
parts.

e Laboratory prepared deionized, certified PFAS-free water for field blank collection
e PFAS-free shipping supplies (labels [if available]?, coolers, and ice)
e Nitrile or latex gloves (powder-free gloves only)

e Durham Geoslope Water Level Indicators and the Solinst Model 101 with the P2 meter have been
shown to be fluorine free.

— PFAS-free Pump such as:

= Geotech PFAS-free Portable Bladder Pump (note, most bladder pumps include a Teflon-lined
bladder, but Geotech currently has one model which is Teflon-free).

1 Efforts will be made to obtain PFAS-free labels; however, information on labels is scarce and labels are frequently mounted on PFAS-
coated paper to allow for easy removal.

QC AND REVIEWED 4/2023
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= Panacea P120 or P125. The P200 Stainless Steel Pump may also be used, but the standard
model contains Teflon at the tube connection. If you are using this Panacea model, you must
request one with the “PTFE-free thread sealant option.”

=  Waterra stainless foot-valve
= QED Sample Pro
=  Monsoon or Mega Monsoon submersible pump

=  Grundfos Rediflo2 (this pump contains small Teflon components, but has not been shown to
leach, it is less preferable than the other options)

= Peristaltic pump (may be suitable for some sample locations)
— Specifically, the following material should be avoided by the field team during sampling:

Gore-Tex brand or similar high-performance outdoor clothing, clothing treated with ScotchGuard®
brand or similar water repellent, fluoropolymer-coated Tyvek®, wrinkle-resistant fabrics, and fire-
resistant clothing with fluorochemical treatment or anything advertised as water repellant.

New clothing that has been washed fewer than six times.
Weather-proof log books with fluorochemical coatings.
Teflon or PTFE tape

Fluorinate pipe dope

Dry erase markers

Sampling Guidelines and Considerations

The sample collection area should be clear of the following items:

Pre-packaged food wrappers (e.g., fast food sandwich wrappers, pizza boxes, etc.)
Microwave popcorn bags

Blue ice containers

Non-stick aluminum foil

Kim-Wipes

Sunscreen, insect repellant and other personal hygiene products that may contain PFAS (contact your
PFAS SME for an approved list of sunscreens and insect repellants)

The use of electronics (e.g., cell phones and tablets) should be avoided without the implementation of
precautionary measures outlined below:

All devices should be used with clean, ungloved hands and an approved stylus (if desired).

Following the use of a device, hands must be washed with soap and water and clean gloves should be
used prior to contact with sampling equipment (bottleware, tubing, etc.).

Wash hands before sampling with dish detergent and don nitrile gloves.
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e Affix labels immediately after samples have been collected and bottles have been closed, collect one
sample at a time to ensure sample bottles are not mixed up.

e Place samples into Ziploc bags and then into a cooler immediately following sampling,

Equipment Decontamination

Whenever possible, use disposable equipment when collecting samples. The use of any non-standard
equipment must be approved by the SME to confirm the equipment does not contain any PFAS parts. If
reusable equipment must be used, the equipment must be cleaned/decontaminated between uses.
Alconox and Liquinox soap are acceptable for cleaning/decontaminating reusable equipment at PFAS
sites. Any water used for cleaning/decontamination must be certified PFAS-free by a laboratory (or
otherwise approved by the SME). Consider triple-rinsing. Once decontaminated, wrap equipment in
plastic bags (such as Ziploc) or un-coated aluminum foil, and store away from potential PFAS sources.
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STANDARD OPERATING PROCEDURE 003

Decontamination of Personnel and Equipment

l.  Purpose

To provide general guidelines for the decontamination of personnel, sampling equipment, and monitoring
equipment used in potentially contaminated environments.

Il. Scope

This is a general description of decontamination procedures.

Ill. Equipment and Materials

e Demonstrated analyte-free, deionized (“DI”) water (specifically, ASTM Type Il water or lab-grade DI
water)

e Potable water; must be from a municipal water supplier, otherwise an analysis must be run for
appropriate volatile and semivolatile organic compounds and inorganic chemicals (e.g., Target
Compound List and Target Analyte List chemicals)

e 2.5% (W/W) Liquinox and water solution
e Pesticide-grade (90%) isopropanol in squeeze bottle

e large plastic pails or tubs for Liquinox and water, scrub brushes, squirt bottles for Liquinox solution,
and water, plastic bags and sheets

e DOT approved 55-gallon drum for disposal of waste
e Personal Protective Equipment as specified by the Health and Safety Plan

e Decontamination pad and steam cleaner/high pressure cleaner for large equipment

V. Procedures and Guidelines

A. Personnel Decontamination

To be performed after completion of tasks whenever potential for contamination exists, and upon
leaving the exclusion zone.

1. Wash boots in Liquinox solution, then rinse with water. If disposable latex booties are worn
over boots in the work area, rinse with Liquinox solution, remove, and discard into DOT-
approved 55-gallon drum.

2. Wash outer gloves in Liquinox solution, rinse, remove, and discard into DOT-approved
55-gallon drum.

3. Remove disposable coveralls (“Tyvek”) and discard into DOT-approved 55-gallon drum.
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7.

Remove respirator (if worn).
Remove inner gloves and discard.

At the end of the workday, shower entire body, including hair, either at the work site or at
home.

Sanitize respirator if worn.

B. Sampling Equipment Decontamination—Groundwater Sampling
Pumps

Sampling pumps are decontaminated after each use as follows.

1.
2.
3.

10.

Don phthalate-free gloves.
Spread plastic on the ground to keep equipment from touching the ground

Turn off pump after sampling. Remove pump from well and remove and dispose of tubing.
Place pump in decontamination tube.

Turn pump back on and recirculate 1 gallon of Liquinox solution through the sampling pump
for a minute. Turn off the pump and containerize the used solution.

Turn pump back on and recirculate 1 gallon of tap water for a minute (deionized water may
be substituted for tap water) Turn off the pump and containerize the used solution.

If pump was exposed to non-aqueous phase liquids remove pump from the tube and rinse
lightly (a few cc’s of solvent is sufficient) with isopropanol, over and through the pump, and
allow to air dry. Note that isopropanol is highly flammable and should be used very sparingly
and away from potential sources of ignition.

Turn pump back on and recirculate 1 gallon of tap water for a minute (deionized water may
be substituted for tap water) Turn off the pump and containerize the used solution.

Keep decontaminated pump in decontamination tube or remove and wrap in aluminum foil
or clean plastic sheeting.

Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.

Decontamination materials (e.g., plastic sheeting, tubing, etc.) that have come in contact
with used decontamination fluids or sampling equipment will be disposed of in either DOT-
approved 55-gallon drums or with solid waste in garbage bags, dependent on Facility/project
requirements.

C.  Sampling Equipment Decontamination—Other Equipment

Reusable sampling equipment is decontaminated after each use as follows.

1.
2.

Don phthalate-free gloves.

Before entering the potentially contaminated zone, wrap soil contact points in aluminum foil
(shiny side out).
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Rinse and scrub with potable water.

Wash all equipment surfaces that contacted the potentially contaminated soil/water with
Liquinox solution.

Rinse with potable water.

If equipment was exposed to non-aqueous phase liquids rinse lightly with isopropanol and
allow to air dry.

Rinse with deionized water.

Completely air dry and wrap exposed areas with aluminum foil (shiny side out) for transport
and handling if equipment will not be used immediately.

Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.

Decontamination materials (e.g., plastic sheeting, tubing, etc.) that have come in contact
with used decontamination fluids or sampling equipment will be disposed of in DOT-
approved 55-gallon drums or with solid waste in garbage bags, dependent on Facility/project
requirements.

Health And Safety Monitoring Equipment Decontamination

1.
2.

Before use, wrap soil contact points in plastic to reduce need for subsequent cleaning.

Wipe all surfaces that had possible contact with contaminated materials with a paper towel
wet with Liquinox solution, and finally three times with a towel wet with distilled water.
Solvents should not be used to clean plastic instruments as they could cause damage.
Dispose of all used paper towels in a DOT-approved 55-gallon drum or with solid waste in
garbage bags, dependent on Facility/project requirements.

Sample Container Decontamination

The outsides of sample bottles or containers filled in the field may need to be decontaminated
before being packed for shipment or handled by personnel without hand protection. The
procedure is:

1.

Wipe container with a paper towel dampened with Liquinox solution or immerse in the
solution AFTER THE CONTAINERS HAVE BEEN SEALED. Repeat the above steps using potable
water.

Dispose of all used paper towels in a DOT-approved 55-gallon drum or with solid waste in
garbage bags, dependent on Facility/project requirements.
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F.  Heavy Equipment and Tools

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe will be decontaminated
upon arrival at the site and between locations as follows:

1. Setup adecontamination pad in area designated by the Facility

2. Steam clean heavy equipment until no visible signs of dirt are observed. This may require
wire or stiff brushes to dislodge dirt from some areas.

V. Attachments

None.

VI. Key Checks and Items

Clean with solutions of Liquinox and distilled water.

Use isopropanol only if heavy organic contamination is present, and then sparingly. Isopropanol should be
allowed to evaporate rather than contained as it may render liquid investigation derived waste ignitable.

Drum all contaminated rinsate and materials.

Decontaminate filled sample bottles before relinquishing them to anyone.



STANDARD OPERATING PROCEDURE 004

Decontamination of Drilling Rigs and Equipment

|.  Purpose and Scope

The purpose of this guideline is to provide methods for the decontamination of drilling rigs, downhole
drilling tools, and water-level measurement equipment. Personnel decontamination procedures are not
addressed in this SOP; refer to the site safety plan and SOP Decontamination of Personnel and Equipment.
Sample bottles will not be field decontaminated; instead, they will be purchased with certification of
laboratory sterilization.

Il.  Equipment and Materials

Portable steam cleaner and related equipment

Potable water

2.5% (W/W) Liquinox and water solution

Buckets

Brushes

Isopropanol, pesticide grade

Personal Protective Equipment as specified by the Health and Safety Plan
ASTM-Type Il grade water or Laboratory Grade Deionized Water

Aluminum foil

IIl. Procedures and Guidelines

A.

Drilling Rigs and Monitoring Well Materials

Before the onset of drilling, after each borehole, before drilling through permanent isolation
casing, and before leaving the site, heavy equipment and machinery will be decontaminated by
steam cleaning at a designated area. The steam-cleaning area will be designed to contain
decontamination wastes and waste waters and can be an HDPE-lined, bermed pad. A pumping
system will be used to convey decontaminated water from the pad to drums.

Surface casings may be steam cleaned in the field if they are exposed to contamination at the site
prior to use.

Downhole Drilling Tools

Downhole tools will be steam cleaned before the onset of drilling, prior to drilling through
permanent isolation casing, between boreholes, and prior to leaving the site. This will include, but
is not limited to, rods, split spoons or similar samplers, coring equipment, augers, and casing.

QC AND REVIEWED 2/2023 1



STANDARD OPERATING PROCEDURE 004, DECONTAMINATION OF DRILLING RIGS AND EQUIPMENT

Before the use of a sampling device such as a split-spoon sampler for the collection of a soil
sample for physical characterization, the sampler shall be cleaned by scrubbing with a detergent
solution followed by a potable water rinse.

Before the use of a sampling device such as a split-spoon sampler for the collection of a soil
sample for chemical analysis, the sampler shall be decontaminated following the procedures
outlined in the following subsection.

C.  Field Analytical Equipment
1. Water Level Indicators

Water level indicators that consist of a probe that comes into contact with the
groundwater must be decontaminated using the following steps:

— Rinse with Liquinox and water solution
— Rinse with de-ionized water
— Solvent rinse with isopropanol (optional)
— Rinse with deionized water

2. Probes

Probes, for example, pH or specific ion electrodes, geophysical probes, or thermometers
that would come in direct contact with the sample, will be decontaminated using the
procedures specified above unless manufacturer's instructions indicate otherwise. For
probes that make no direct contact, for example, PID equipment, the probe will be wiped
with clean paper-towels or cloth wetted with isopropanol.

V. Attachments

None.

V. Key Checks and Preventative Maintenance

The effectiveness of field cleaning procedures may be monitored by rinsing decontaminated equipment
with organic-free water and submitting the rinse water in standard sample containers for analysis.
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Disposal of Waste Fluids and Solids

|.  Purpose and Scope

This SOP describes the procedures used to dispose of hazardous fluid and solid materials generated as a
result of the site operations. This SOP does not provide guidance on the details of Department of
Transportation regulations pertaining to the transport of hazardous wastes; the appropriate Code of
Federal Regulations (49 CFR 171 through 177) should be referenced. Also, the site investigation-derived
waste management plan should be consulted for additional information and should take precedence over
this SOP.

Il.  Equipment and Materials
A.  Fluids

e DOT-approved 55-gallon steel drums or frac tanks
e Tools for securing drum lids

e Funnel for transferring liquid into drum

e Labels

e Paint Pens

e Marking pen for appropriate labels

e Seals for 55-gallon steel drums

B. Solids

e DOT-approved 55-gallon steel drums or rolloffs
e Tools for securing drum lids

e Paint Pens

e Plastic sheets

e Llabels

e Marking pen for appropriate labels

IIl. Procedures and Guidelines

A. Methodology

Clean, empty drums or roll-offs or frac tanks will be brought to the site by the drilling
subcontractor for soil and groundwater collection and storage. The empty drums will be located
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at the field staging area and moved to drilling locations as required. The drums will be filled with
the drilling and well installation wastes (fill drum %, not to top), capped, sealed, and moved to the
onsite drum storage area by the drilling subcontractor. The full drums will separate types of
wastes by media. The drums will be labeled as they are filled in the field and labels indicating that
the contents are pending analysis affixed.

The drum contents will be sampled to determine the disposal requirements of the drilling wastes.
Check with the Environmental Manager (EM) assigned to the project prior to sample collection for
frequency and analysis. Unless otherwise specified by the EM, the drum sampling will be
accomplished through the collection and submittal of composite samples, one sample per 10
drums (check with disposal facility to determine sample frequency) containing the same media.
Similar compositing will be performed in each rolloff to obtain a representative sample. The
compositing of the sample will be accomplished by collecting a specific volume of the material in
each drum into a large sample container. When samples from each of the drums being sampled in
a single compositing are collected, the sample will be submitted for TCLP, ignitability, corrosivity,
and reactivity analysis. Additional analysis may be required by your EM.

If rolloffs are used, compositing and sampling of soil will comply with applicable state and federal
regulations.

B. Labels

Drums and other containers used for storing wastes from drilling operations will be labeled when
accumulation in the container begins. Analysis pending labels should be used initially. Labels will
include the following minimum information:

e Container number

e Container contents

e Origin (source area including individuals wells, piezometers, and soil borings)
e Date that accumulation began

e Date that accumulation ended

e Generator Contact Information

e When laboratory results are received, drum labels will be completed or revised to indicate the
hazardous waste constituents in compliance with Title 40 of the Code of Federal Regulations,
Part 262, Subpart C if the results indicate hazardous waste or labeled as non-hazardous if
applicable.

C. Fluids

Drilling fluids generated during soil boring and groundwater discharged during development and
purging of the monitoring wells will be collected in 55-gallon, closed-top drums. When a drum is
filled, the bung will be secured tightly. Fluids may also be transferred to frac tanks after being
temporarily contained in drums to minimize the amount of drums used.
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When development and purging is completed, the water will be tested for appropriate hazardous
waste constituents as per instruction from the project EM. Compositing and sampling of fluids will
comply with applicable state and federal regulations.

Solids

The soil cuttings from well and boring drilling will constitute a large portion of the solids to be
disposed of.

The solid waste stream also will include plastic sheeting used for decontamination pads, Tyveks,
disposable sampling materials, and any other disposable material used during the field operations
that appears to be contaminated. These materials will be placed in designated drums.

Storage and Disposal

The wastes generated at the site at individual locations will be transported to the drum storage
area by the drilling services subcontractor. Drums should be stored on plastic sheeting with a
short berm wall (hay bales or 2 x 4 planks or equivalent) to capture small spills. The drums should
be staged such that the labels are all visible and there should be enough room to walk between
rows of drums if applicable.

Waste solid materials that contain hazardous constituents will be disposed of at an offsite
location in a manner consistent with applicable solid waste, hazardous waste, and water quality
regulations. Transport and disposal will be performed by a commercial firm under subcontract.

The liquid wastes meeting acceptable levels of discharge contamination may be disposed of
through the sanitary sewer system at the site. However, prior to disposal to the sanitary sewer
system, approval and contract arrangements will be made with the appropriate authorities.
Wastes exceeding acceptable levels for disposal through the sanitary sewer system will be
disposed of through contract with a commercial transport and disposal firm.

Attachments

None.

Key Checks and Preventative Maintenance

Contact the project Environmental Manager prior to containerizing waste to determine
containerization method and sampling frequency and analysis.

Check that representative samples of the containerized materials are obtained.

Be sure that all state and federal regulations are considered when classifying waste for disposal.
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STANDARD OPERATING PROCEDURE 017

Field Measurement of pH, Specific Conductance,
Turbidity, Dissolved Oxygen, ORP, and Temperature
Using a Water Quality Meter with Flow-Through Cell

|.  Purpose and Scope

The purpose of this procedure is to provide a general guideline for using a water quality meter for field
measurements of pH, specific conductance, turbidity, dissolved oxygen, oxidation-reduction potential
(ORP), and temperature of aqueous samples. The operator’s manual should be consulted for detailed
operating procedures.

Il. Equipment and Materials

e Water Quality Monitoring System with flow-through cell (Horiba, YSI, In-Situ, lon Science, etc.)
e C(Calibration Standard Solution(s) (provided by rental company)

e Deionized water in spray bottle

lll. Procedures and Guidelines

A. General Parameters and Specifications:

Note: the general parameters listed below may not be available for every type of meter used.
Please refer to the specific meter’s manual to determine meter’s range of measurement and

accuracy.

Parameter Range of measurement Accuracy
pH 0 to 14 pH units +/- 0.1 pH units
Specific conductance 0t09.99 S/m +/- 3 % full scale
Turbidity 0to 800 NTU +/-5 % full scale
Dissolved oxygen 0 to 19.99 mg/I +/- 0.2 mg/|
Temperature 0to55°C +/-1.0°C
ORP -999 to +999 mV +/-15mV
Salinity 0tod % +/-0.3%
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USING A WATER QUALITY METER WITH FLOW-THROUGH CELL

B.

Calibration:

Prior to each day’s use, clean the probe and flow-through cell using deionized water and calibrate
using the Standard Solution. Refer to the specific instrumentation manual for the proper
calibration methods.

Sample Measurement:

The water quality probes are inserted into a flow-through cell, and the purged groundwater is
directed through the cell by connecting the pump discharge tubing to the bottom port on the flow
through cell, allowing measurements to be collected before the water contacts the atmosphere.
The flow-through cell should be positioned out of direct sunlight to reduce solar heating, and
wrapped in aluminum foil to minimize heat loss or gain.

As water passes through the flow-through the flow cell, press MEAS to obtain readings or the
readings are displayed on the meter for each parameter (dependent on the type of meter used).
Record the water quality parameter data in a field notebook.

Once the parameters have stabilized (see Low-Flow Groundwater Sampling from Monitoring Wells
— EPA Region | and Il or Low-Flow Groundwater Sampling from Monitoring Wells — EPA Region IV
depending on project site location), remove the tubing from the bottom port of the flow-through
cell.

Never collect a groundwater sample for laboratory analysis from the flow-through cell. Rinse the
flow-through cell between wells to remove any sediment buildup within the cell.

Key Checks and Preventive Maintenance

Calibrate meter

Clean probe with deionized water when done

Refer to operations manual for recommended maintenance and troubleshooting
Check batteries, and have a replacement set on hand

Due to the importance of obtaining these parameters, the field team should have a spare unit readily
available in case of an equipment malfunction



STANDARD OPERATING PROCEDURE 040

Multi RAE Photoionization Detector (PID)

|.  Purpose

The purpose of this SOP is to provide general reference information for using the Multi RAE PID in the
field. Calibration and operation, along with field maintenance, will be included in this SOP.

Il. Scope

This procedure provides information on the field operation and general maintenance of the Multi RAE
PID. Review of the information contained herein will ensure that this type of field monitoring equipment
will be properly utilized. Review of the owner’s instruction manuals is a necessity for more detailed
descriptions.

lIl. Definitions

Carbon Monoxide Sensor (CO) - Carbon Monoxide concentration in ppm.

Volatile Organic Compound (VOC) — VOC concentration in ppm

Lower Explosive Limit (LEL) - Combustible gas is expressed as a percent of the lower explosive limit.
Hydrogen Sulfide Sensor (H.S) - Hydrogen Sulfide concentration in ppm.

Oxygen Sensor (OXY) - Oxygen concentration as a percentage.

ppm - parts per million: parts of vapor or gas per million parts of air by volume.

IV. Procedures

The PID operates on the principle that most organic compounds and some inorganic compounds are
ionized when they are bombarded by high-energy ultraviolet light. The air sample is drawn across a UV
lamp using a pump or a fan. The energy of the lamp determines whether a particular chemical will be
ionized. Each chemical compound has a unique photoionization potential (PIP). When the UV light energy
is greater than the ionization potential of the chemical, ionization will occur. All PID readings are relative
to the calibration gas, usually isobutylene.

It is important to calibrate the PID in the same temperature and elevation that the equipment will be
used, and to determine the background concentrations in the field before taking measurements. For
environments where background readings are high, factory zero calibration gas should be used.

Note: For volatile and semi-volatile compounds, knowing the PIP is critical in determining the appropriate
instrument to use when organic vapor screening. Consult the QAPP and manufacturer’s manual to
determine that the proper instrument has been selected for the contaminate vapors of interest. If an
expected compound at a site has a PIP less than 11.7 eV, it is possible to use a PID. If the ionization
potential is greater than 11.7eV, a flame-ionization detector is required.
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STANDARD OPERATING PROCEDURE 040, MULTI RAE PHOTOIONIZATION DETECTOR (PID)

The following subsections will discuss Mini RAE calibration, operation, and maintenance. These sections,
however, do not take the place of the instruction manual.

A.  Calibration
For Multi RAE configured with O,, LEL, HS, CO, sensors and a 10.6 eV PID Lamp.
1. Start up Instrument
e Press Mode button

e A RAE Systems logo (or a company name) should appear first. This is followed by a
progression of screens that tell you the MultiRAE’s current settings:

- Product name and model number, air flow type, and serial number
— Application firmware version, build date, and build time
— Sensor firmware, build date, build time

- Installed sensors (including serial number/production/expiration/calibration date and
alarm limit settings)

— Current date, time, temperature, and relative humidity

- User mode and operation mode

- Battery type, voltage, shutoff voltage

— Alarm mode and alarm settings

- Datalog period (if it is activated) and interval

- Policy Enforcement settings (whether calibration and/or bump testing are enforced)

e Then the MultiRAE’s main reading screen appears. It may take a few minutes for sensors
to show a reading, so if any have not warmed up by the time the main screen is shown,
you will see “- - -” instead of a numerical value until the sensor provides data (typically
less than 2 minutes). Then it displays instantaneous readings similar to the following
screen (depending on the sensors installed) and is ready for use.
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2. Calibration Check and Adjustment

e Zero Calibration

e At the Calibration Menu, select “Fresh Air.” Press [Y/+] once to enter the fresh air
calibration sub-menu.

Calibration

Multi Sensor Span
Single Sensor Zero
Single Sensor Span
Cal. Reference
Change Cal. Gas
Multi Cal.Select

Select | Done 4

e Press [Y/+] to start fresh air calibration

e A countdown screen appears. You can abort the calibration at any time during the
countdown by pressing [N/-].

Fresh Air Calibration Fresh Air Calibration Fresh Air Calibration Calibration Results Fresh Air Cal. Reading
LEL
Pass  Pass 20.9 0

[ wvoc] cof .
Calibrating Calibration Aborted P & HEEL
Il I |
00 0
ppm ppm

EIKTIEE PEEENETTY NN DN "
2 3 4
- =
*

EEEEEEEEEEEEEESEEEEEEEEEEEnnnnnnn?

o Note: Dotted line indicates automatic progression

o If the calibration is not aborted, the display shows the sensor names and tells you
whether the fresh air calibration passed or failed, followed by the sensors’ fresh air
readings

3. Multi Sensor Span Calibration

e Depending on the configuration of your MultiRAE and span gas you have, you can
perform a span calibration simultaneously on multiple sensors. You can define which
sensors are calibrated together using the Multi Cal Select menu described in section
8.3.2.9.
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e |n case all sensors in the instrument cannot be calibrated with the same gas, the MultiRAE
will intelligently split the span calibration process into several steps and will provide menu
prompts accordingly.

e At the Calibration Menu, select “Multi Sensor Span.”

o Install the calibration adapter and connect it to a source of calibration gas.
e Start the flow of calibration gas.

e Press [Y/+] to start calibrating or wait for calibration to start automatically.

e A countdown screen is shown. You can abort the calibration at any time during the
countdown by pressing [N/-].

Multi Calibration Multi Calibration Multi Calibration Calibration Results Multi Cal. Reading
OXY LEL LEL
S co ] Pass Pass
s s 180 50
Pass Pass % % LEL
Calibrati Calibration Aborted
" alibrating alibration Aborte ]
[ee] 10 50
ppm ppm
BTN T —— -’_ I
]
. L—’ o
*assssssssssssnnnennnnnnnnnnnnnns’
Multi Calibration Multi Calibration Multi Calibration Multi Calibration Calibration Results Multi Cal. Reading
voC voC voc| [ voc| voc|
Pass| 1 00
Calibrating Calibration Aborted o
Calibrate? Apply Gas
Yeo | | Ho | DN BT S S — -,— N —| —
: 2
.

[
AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE?

e Note: Dotted line indicates automatic progression

e If the calibration is not aborted, the display shows the sensor names and tells you
whether the calibration passed or failed, followed by the sensor readings.

4. Single Sensor Span Calibration

e Instead of performing a span calibration on multiple sensors simultaneously, you can
select a single sensor and perform a span calibration.

e To perform span calibration of an individual sensor, follow these steps:
e At the Calibration Menu, select “Single Sensor Span.”
e Select a sensor to calibrate from the list.

e Install the calibration adapter and connect it to a source of calibration gas.
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e Verify that the displayed calibration value meets the concentration specified on the gas
cylinder.

e Start the flow of calibration gas.

Calibration
Fresh Air

Multi Sensor Span
Single Sensor Zero
Cal. Reference
Change Cal. Gas
Multi Cal.Select

[ Seect | one | 4|

e Press [Y/+] to start calibrating or wait for calibration to start automatically.

e A countdown screen appears. You can abort the calibration at any time during the
countdown by pressing [N/-].

Calibration Select Sensor Span Calibration Span Calibration Span Calibration Span Cal. Reading
Fresh Air
Multi Sensor Span =L = et SE
Single Sensor Zero iu co 50% LEL 50% LEL
Single Sensor Span voc Apply Gas Calibrating Span Calibration Span Calibration
Cal. Reference Aborted Passed

Change Cal. Gas
Multi Cal.Select

EDETIRE EXCEES T N
| 1\ ) )

"IN I NS NN SN NN NI NN N NN NN NN NS NN N NN NN EEEEEEEEEES
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-
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Select Sensor
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e Note: Dotted line indicates automatic progression
e Select the done button when calibration is complete.

e CALIBRATION IS COMPLETE!
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VI.

5. Operation

e Due to the Multi RAE having many functions in terms of operation, it is recommended
that you follow the operational procedures as outlined in the instruction manual.

6. Site Maintenance

e After each use, the meter should be recharged and the outside of the instruments should
be wiped clean with a soft cloth.

7. Scheduled Maintenance

Function Frequency
Check alarm and settings Monthly/before each use

Clean screens and gaskets around sensors Monthly

Replace sensors Biannually or when calibration is unsuccessful

Quality Assurance Records

Quality assurance records will be maintained for each air monitoring event. The following information
shall be recorded in the field logbook.

e Identification - Site name, date, location, CTO number, activity monitored, (surface water sampling,
soil sampling, etc.), serial number, time, resulting concentration, comments and identity of air
monitoring personnel.

e Field observations - Appearance of sampled media (if definable).

e Additional remarks (e.g., Multi RAE had wide range fluctuations during air monitoring activities.)

References
Multi RAE User’s Guide, RAE Systems, Revision C, May 2013.
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Installation of Monitoring Wells by Sonic Drilling

|.  Purpose and Scope

The purpose of this guideline is to describe methods for drilling and installation of groundwater
monitoring wells and piezometers in unconsolidated or poorly consolidated materials using sonic drilling
techniques. Sonic drilling technology potentially eliminates telescoping monitoring wells, allowing the
installation of aquifer penetrating, single-cased wells.

Il. Equipment and Materials
A. Drilling

1. Sonic drilling rig without per- and polyfluoroalklyl substances (PFAS)-containing components
(Avoid Teflon, Viton, PTFE and all other fluorinated compounds). This includes drilling and
well development equipment.

2.  Override casings and core barrel

3.  Ensure the driller has not used and will not use drilling lube containing
polytetrafluoroethylene (PFTE) or any other fluorine-containing substance. Biolube has been
determined to be an acceptable substitute.

4. Do not use water from the facility (e.g., fire hydrants) for decontamination of equipment or
preparation of grout mix if there is a possibility that the water available is contaminated with
PFAS.

B.  Well Riser/Screen

1. Polyvinyl chloride (PVC), Schedule 40, minimum 2-inch ID, flush-threaded riser; alternatively,
stainless steel riser

2.  PVC, Schedule 40, minimum 2-inch ID, flush-threaded, factory slotted screen; alternatively,
stainless-steel screen.

C. Bottom Cap

1. PVC, threaded to match the well screen; alternatively, stainless-steel

2. Centering guides (if used)

D. Well Cap

1. Above-grade well completion: PVC, threaded or push-on type, vented
2. Flush-mount well completion: PVC, locking, leak-proof seal

3. Stainless-steel to be used as appropriate

QC AND REVIEWED 3/2023 1
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E. Sand

1.

Clean silica sand, provided in factory-sealed bags, well-rounded, containing no organic
material, anhydrite, gypsum, mica, or calcareous material; primary (coarse — e.g., Morie #1)
filter pack, and secondary (fine sand seal) filter pack. Grain size determined based on
sediments observed during drilling.

F. Bentonite

PFAS-free Pure, additive-free bentonite pellets
PFAS-free Pure, additive-free powdered bentonite
PFAS-free Coated bentonite pellets; coating must biodegrade within 7 days

Cement-Bentonite Grout: proportion of 6 to 8 gallons of water per 94-pound bag of Portland
cement; 3 pounds of bentonite added per bag of cement to reduce shrinkage

G. Protective Casing

1.

Above-grade well completion: 6-inch minimum ID black iron steel pipe with locking cover,
diameter at least 2 inches greater than the well casing, painted with epoxy paint for rust
protection; heavy duty lock; protective posts if appropriate

Flush-mount well completion: 8-inch or 12-inch dia. manhole cover, or equivalent; rubber
seal to prevent leakage

H.  Well Development

1.
2.
3.

4.

Surge block
Well-development pump and associated equipment

Calibrated meters to measure pH, temperature, specific conductance, and turbidity of
development water

Containers (e.g., 55-gallon drums) for water produced from well.

lIl. Procedures and Guidelines

A. Drilling Method

1.

Drill rods and core barrel with a minimum 6-inch inside diameter (ID) will be used to drill
monitoring well boreholes. Continuous core soil samples (4-inches outside diameter) will be
collected for lithologic classification and intervals may be selected for chemical analysis. Soil
sampling procedures are detailed in SOP Shallow Soil Sampling.

The use of water and additives to assist in sonic drilling for monitoring well installation will
be minimized, unless required for such conditions as running sands or drilling bedrock
formations.
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Override casings, core barrels, and other downhole drilling tools will be decontaminated
prior to the initiation of drilling activities and between each borehole location. Core barrels
and other downhole soil sampling equipment will also be decontaminated before and after
each use. SOP Decontamination of Drilling Rigs and Equipment details proper
decontamination procedures.

Drill cuttings and decontamination fluids generated during well drilling activities will be
contained according to the procedures detailed in the Sampling and Analysis Plan.

B. Monitoring Well Installation

1.

Sonic drilling technology eliminates the necessity to install double or triple cased wells since
the borehole will be fully cased during drilling activities. Monitoring wells will be constructed
inside the override casing(s), once the borehole has been advanced to the desired depth.
Following setting the well screen, riser, filter pack, and bentonite seal, the well will be
grouted as the temporary casing is withdrawn, preventing cross contamination. If the
borehole has been drilled to a depth greater than that at which the well is to be set, the
borehole will be backfilled with bentonite pellets or a bentonite-cement slurry to a depth
approximately 2 feet below the intended well depth. Approximately 2 feet of clean sand will
be placed on top of the bentonite to return the borehole to the proper depth for well
installation.

The appropriate lengths of well screen, nominally 10 feet (with bottom cap), and casing will
be joined watertight and lowered inside the temporary casing to the bottom of the borehole.
Centering guides, if used, will be placed at the bottom of the screen and above the interval in
which the bentonite seal is placed.

A primary sand pack consisting of clean Morie No. 00 (or DSI No.1) silica sand for 0.010-inch
slotted screen and Morie No. 01 (or DSI No.2) silica sand for 0.020-inch slotted screen will be
placed around the well screen. The sand will be placed into the borehole at a uniform rate, in
a manner that will allow even placement of the sand pack. The inner-most override casing
will be raised gradually during sand pack installation to avoid caving of the borehole wall; at
no time will the innermost override casing be raised higher than the top of the sand pack
during installation. During placement of the sand, the position of the top of the sand will be
continuously sounded. The primary sand pack will extend from the bottom of the borehole
to a minimum of 2 feet above the top of the well screen. A secondary, finer-grained sand
pack may be installed for a minimum of 1 foot above the coarse sand pack. Heights of the
coarse and fine sand packs and bentonite seal may be modified in the field to account for a
shallow water table and small saturated thickness of the surficial aquifer.

A bentonite seal at least 2 feet thick will be placed above the sand pack. The seal will be
placed into the borehole in a manner that will prevent bridging. The position of the top of
the bentonite seal will be verified using a weighted tape measure. If all or a portion of the
bentonite seal is above the water table, clean water will be added to hydrate the bentonite.
A hydration period of at least 30 minutes will be required following installation of the
bentonite seal.
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