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%D
%R

ng/L

ARAR
bgs

cCcv
COoC
COlI
COPC
CSM
cVOC

DCE
DO
DoD
DQO
DTW

EPA

FCR
FFS
ft
FYR

GAC

gpm
GRO

Hg
HVDPE

IAS
ICV

ABBREVIATIONS AND ACRONYMS

percent difference
percent recovery
microgram per liter

applicable or relevant and appropriate requirement
below ground surface

continuing calibration verification
contaminant of concern

contaminant of interest

contaminant of potential concern
conceptual site model

chlorinated volatile organic compound

dichloroethene
dissolved oxygen
Department of Defense
data quality objective
depth-to-water

Environmental Protection Agency

Field Change Request
focused feasibility study
feet

five-year review

granular-activated carbon
gallon per minute
gasoline range organics

mercury
high vacuum dual-phase extraction

Initial Assessment Study
initial calibration verification
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ID

LCS
LOD
LOQ
LUC

MS/MSD
MTCA

NAPL

NAVD
NAVFAC NW
NBK

ORP
ou

PAL
PCB
PFAS
PFHxS
PFTeDA
PFTrDA
PID
POTW
ppb
ppm-v
PQL

psi

PVC

QA
QC

RI
ROD
ROI
RPD
RRO

identification

laboratory control sample
limit of detection

limit of quantitation

land use control

matrix spike/matrix spike duplicate
Model Toxics Control Act

non-aqueous phase liquid

North American Vertical Datum

Naval Facilities Engineering Systems Command Northwest
Naval Base Kitsap

oxidation reduction potential
Operable Unit

project action limit
polychlorinated biphenyl

per- and polyfluoroalkyl substances
perfluorohexanesulfonic acid
perfluorotetradecanoic acid
perfluorotridecanoic acid
photoionization detector
publicly-owned treatment works
part per billion

parts per million volume
practical quantitation limit
pounds per square inch
polyvinyl chloride

quality assurance
quality control

remedial investigation
Record of Decision
radius of influence
relative percent difference
residual range organics
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SAP sampling and analysis plan

scfm standard cubic feet per minute
SVOC semivolatile organic compound
TCE trichloroethene

TPH total petroleum hydrocarbons
VOC volatile organic compound

WAC Washington Administrative Code
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1.0 INTRODUCTION

This report summarizes the background, scope, field activities, and results of the high vacuum
dual-phase extraction (HVDPE) pilot study conducted in April through July 2022 at Operable
Unit (OU) 1 of Naval Base Kitsap (NBK) Keyport in Keyport, Washington (Figures 1-1 and 1-
2). OU 1 consists of the former landfill itself (Figure 1-1, historically known as “Area 17), as
well as areas adjacent to the former landfill footprint where contaminants have come to be
located. The overall objective of the pilot study was to collect the data necessary to assess the
effectiveness of HVDPE as a potential remedial technology to treat hot spots at OU 1 and
optimize the remedy and stop off-site migration of contaminants, including to adjacent natural
resources. The contaminant distribution in the pilot study area is shown on Figure 1-3, and the
layout of the pilot study is shown on Figure 1-4.

The activities documented in this report were conducted in accordance with the project-specific
OU 1 sampling and analysis plan (SAP) (Navy, 2022a). These activities were conducted under
Navy Contract No. N39430-16-D-1802, Delivery Order N4425521F4225 for Naval Facilities
Engineering Systems Command Northwest (NAVFAC NW). As the prime contractor, Battelle
performed elements of the field data collection and data usability evaluation/interpretation
described herein and prepared this data report. Subcontractors to Battelle performed utility
locating, land surveying, sonic drilling, well installation, HVDPE system operation and
monitoring, laboratory analyses, and data validation.

Responses to regulatory agency and stakeholder comments received on the draft version of this
report are included in Appendix A.

1.1 SITE DESCRIPTION, BACKGROUND, AND CONCEPTUAL SITE MODEL
1.1.1 Site Description

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. The Keyport
property was acquired by the Navy in 1913, with property acquisition continuing through World
War II. The property was first used as a quiet-water range for torpedo testing. The first range
facility was located in Port Orchard Inlet southeast of the site (Navy, 2015).

During the early 1960s, Keyport’s role was expanded to include manufacturing and fabrication,
such as welding, metal plating, carpentry, and sheet metal work. Further expansion in 1966
consisted of a new torpedo shop and in 1978 the functions were broadened to include various
undersea warfare weapons and systems engineering and development activities. Operations
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currently include engineering, fabrication, assembly, and testing of underwater weapons systems
(Navy, 2015).

Marine or brackish water bodies on and near the site consist of tide flats flowing to Dogfish Bay
and beyond Liberty Bay to the northwest, a marsh pond and a marsh to the west, Port Orchard
Bay to the north and east, and a shallow lagoon discharging to Port Orchard Bay to the southeast
(Figure 1-1). Freshwater bodies include two creeks draining into the marsh pond and two creeks
that discharge into the shallow lagoon. The topography of the site rises gently from the shoreline
to an average of 25 to 30 feet (ft) above mean sea level and then rises steeply at the southeast
corner of the site to approximately 130 ft above mean sea level (Navy, 2015).

Area 1, the former base landfill, comprises approximately 9 acres in the western part of the base
next to a wetland area and the tide flats that flow into Dogfish Bay (Figure 1-2). Most of the
landfill area was formerly part of a wetland and remnants of the wetland now border the landfill
to the west and south. The former shoreline is shown on Figure 1-2. This wetland area drains
northward into the tide flats of Dogfish Bay through a culvert under Keys Road. A tide gate has
been installed at this culvert to control tidal inundation of the wetlands and landfill. The tide
flats are connected to Dogfish Bay by a narrow channel through structural fill material that forms
the foundation of the Highway 308 causeway and bridge. The landfill is unlined at the bottom,
and the top is covered with areas of grass, trees, asphalt, and concrete. The remaining wetlands
adjacent to the landfill include most of the area bounding the landfill to the west, northwest,
southwest, and south (Figure 1-2) (Navy, 2015). A small pond, referred to as “marsh pond,” is
located in the central part of the wetlands, west of the landfill. The pond is drained by a small
creek that flows northward to the tide flats. The pond is fed by the remainder of the wetlands
located south and southeast of the pond. The entire wetlands area is referred to as “the marsh,”
including the creeks that feed and drain the pond, and the wetland areas upstream and
downstream of the pond. The wetland area upstream of the pond is fed by two small freshwater
creeks (Navy et al., 1998), , stormwater drainage systems, and shallow groundwater flowing
toward the marsh from all sides (Navy et al., 1998).

The surface water bodies near the former landfill constitute a complex, tidally influenced
hydrologic system. Tidal fluctuations in Dogfish Bay influence the water levels in the tide flats
northwest of the landfill, although the tide gate controls these effects on the Marsh Creek and
marsh pond. The typical range in tide level of the tide flats at a measuring point close to the
southeast side of the Highway 308 bridge is about 10 ft from higher high to lower low tide (Navy
et al., 1998).

Near-surface geology in the Keyport area generally consists of both glacial and non-glacial
deposits. The former landfill at OU 1 is underlain by fine- to medium-grained sands interbedded
with silt and clay to depths ranging from approximately 30 to 50 ft below ground surface (bgs).
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At this depth a coarse sand or gravel is commonly present overlying a peaty silt or clay that has
been interpreted as a regionally significant aquitard. The surface of this aquitard is interpreted as
erosional, based on the varying depth at which the peaty silt/clay is logged. Sands found beneath
the peaty silt/clay have been interpreted as mud-supported fluvial channels within this geologic
formation that appear to control contaminant migration.

The unconfined shallow water-bearing unit, interpreted in the Record of Decision (ROD) (Navy
et al., 1998) to include two distinct aquifers, has been determined to be one aquifer through
recent additional investigations, is the primary focus of this investigation and is present
throughout the landfill area. The water table in this shallow water-bearing zone intersects the
landfill waste material beneath much of the landfill. That is, roughly 5 ft of landfill material lies
above the shallow groundwater surface in the unsaturated zone, and up to about 5 ft of material
lies beneath the water table in the saturated zone (Navy et al., 1998).

Shallow groundwater has consistently been interpreted to flow through the landfill in a radial
direction and discharge into the marsh northwest, west, southwest, and south of the landfill.
Deeper groundwater in this same water-bearing zone (historically considered the “intermediate
aquifer”) has been interpreted to flow toward the northwest. The depth to first groundwater is
typically 4 to 5 ft bgs in the landfill.

Groundwater/surface water tidal interaction and groundwater salinity studies were performed
historically, and the results included in the 1997 summary data assessment report (Navy, 1997b).
Additional assessment of tidal influence was performed during phytoremediation monitoring.
The 1997 focused feasibility study (FFS) concluded that groundwater levels at OU 1 are
influenced by seasonal and tidal changes. The study concluded that these influences were not
enough to change the general groundwater flow patterns and that tidal influence occurs in wells
close to the shore. The tidal influence rapidly attenuates with distance from the tide flats or
Dogfish Bay, with a maximum tidal fluctuation in groundwater measured prior to 1997 of 2.5 ft
(Navy, 1997a).

1.1.2 Background and Conceptual Site Model

This section presents a summary of the most recent conceptual site model (CSM), focused on the
portion of OU 1 that was the subject of the HVDPE pilot study. This CSM incorporates a
summary of the site history and is meant to be an “iterative, living representation” of the site that
summarizes and helps the project team visualize and understand the available information. The
organization of this CSM follows the recommendations in Environmental Protection Agency
(EPA) guidance (EPA, 2011) and is adapted from the most current site-wide CSM (Navy,
2022b).
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Known or Suspected Sources of Hazardous Substances

The known sources of hazardous substances at OU 1 are past disposal into the former landfill,
which was constructed over the course of several decades in a tidal wetland within the historical
intertidal zone of Dogfish Bay. These disposal practices were documented in the pre-ROD
investigation documents and summarized in the ROD (Navy et al., 1998).

The extent of the landfill waste body is relatively clearly delimited on the west and south sides,
where the waste body slopes down abruptly into what remains of the tidal wetland. The waste
body extent to the north and east is less clear because of the presence of roadways, parking lots,
and buildings on the apparent boundary. The northern boundary of the waste body has been
commonly estimated as being within the parking lot of the Pass & ID Building, with the eastern
boundary roughly beneath the adjacent north-south roadway. The most probable northern and
eastern boundary of the waste body is the historical shoreline (Figure 1-2). The eastern boundary
of the waste body near the south end of the landfill appears to be confirmed by borings drilled in
this area in 2017 and 2019, which did not identify waste. Additionally supporting this boundary
is the historical shoreline in this area and the abrupt decline in chlorinated volatile organic
compound (cVOC) concentrations moving from west to east from the area of highest
concentrations on the east side of the South Plantation, to non-detectable concentrations east of
the adjacent north-south road in this area.

The landfill was the primary disposal area for domestic and industrial wastes generated by the
base from the 1930s until 1973, when the landfill was closed. A burn pile for trash and
demolition debris was located at the north end of the landfill from the 1930s to the 1960s.
Unburned or partially burned materials from this pile were buried in the landfill or pushed into
the marsh as it existed at the time, slowly expanding the landfill footprint. A trash incinerator
was operated at the north end of the landfill from the 1930s to the 1960s, and incinerator ash was
disposed of in the landfill. Burning continued at the landfill until the early 1970s.

Based on interviews of base personnel, the Initial Assessment Study (IAS; Navy, 1984)
identified the following types of industrial wastes that were likely disposed in the landfill:

» Paints, lacquers, thinners, ketones, enamel, and deflocculant from the paint shop;

* Paint residues and solvents such as TURCO, methyl ethyl ketone, trichloroethene
(TCE);

» TCE, alcohol, and toluene from the paint stripping shop;

* Residue from burning torpedo fuel (Otto fuel) and solids contaminated with torpedo
fuel;

» Cutting oils, acids, caustics, and lead slag from metal shops;
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* Dried bacterial sludge from the industrial wastewater treatment plant; and
» Pesticide rinsate from pest control shops.

The IAS also states that liquid plating bath wastes from the on-base plating shop (located on the
eastern side of the base) were treated at the landfill from 1962 to 1984. From 1962 to 1972, the
plating bath wastes were treated in tanks at former Building 439, which was located along
northern edge of the pilot study area (Figure 1-4) and where various building foundations
remain. After treatment, the effluent was discharged to the marsh via a drain. Discharge of the
treated effluent to the marsh was discontinued in 1972, at which time the base began sending the
treated effluent to an off-site disposal facility. This was approximately the same time that the
landfill was closed. In the 1980s, treatment was conducted in former Building 884 located along
northern edge of the pilot study area (Figure 1-4). Treatment at the landfill was discontinued in
1984.

The IAS also identified general locations at the landfill where these aforementioned activities
took place; these locations are noted on figures provided in the CSM (Navy, 2022b), using the
terminology of the IAS. The “acid treatment area” coincides with the location of former
Building 439. The “waste paint disposal area” in the southern part of the landfill within the pilot
study area is a location where the IAS indicated painting-related wastes and solvents were
disposed of from the 1930s until the 1970s. This location also coincides with some of the higher
concentrations of solvent-type contaminants detected in groundwater at OU 1.

The IAS also describes management and disposal of drummed wastes at the base. It states that
barrels of painting wastes and stripping solutions were disposed of at the landfill, and that “most
of the waste was reportedly poured out of the barrels and the barrels were reused or recycled.”

Empty barrels were stored, managed, and recycled at Area 2, the former drum storage area,
(located in the southwestern part of the base) from the 1940s through the 1960s. The IAS states
that drums that were not completely empty were reportedly drained onto the ground at the former
drum storage area. Since February 1994, the Navy interviewed over 50 former and current
employees to learn whether intact drums of liquid wastes were placed in the landfill. Eight of
these people had been directly involved in landfill operations. One person remembered that 12
or 14 pallets of 5-gallon cans of paint and some 55-gallon drums were buried whole. The
remaining people believe that whole drums were not buried intact. Some of them said that
drums were emptied into the landfill or crushed before burial. Emptied drums were stored for
reuse at Area 2. Overall, the interviews indicated that disposal of liquids in drums was not a
common practice and substantial amounts of drummed liquid wastes are unlikely to be in the
landfill.
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Discussions in 2017 with one individual who worked in former Building 884 in the 1980s
indicated that wastes were still being discharged in this timeframe to a trench oriented north-
south along the west side of the north-south road adjacent to the landfill and south of former
Building 884, in the area of the pilot study. This location coincides with the highest
concentrations of solvent-type contaminants detected in groundwater at OU 1.

Types and Concentrations of Hazardous Substances

Contaminants of interest (COls) and contaminants of potential concern (COPCs) were originally
identified during the remedial investigation (RI) and risk assessments conducted in 1993 and
assessed for risks to human health and the environment to develop the list of contaminants of
concern (COCs) carried into the ROD. The CSM memorandum (Navy, 2022b) tabulates and
describes the evolution of the risk assessment for this site. Table 1-1 shows the list of COCs
resulting from the 1993 risk assessment. As of the date of the CSM memorandum, updated risk
assessments are underway, and may result in revisions to the list of COIs, COPCs, and COCs,
and a subsequent revision of the CSM described in the subsections that follow. The maximum
concentrations of each COC identified to date in each environmental medium are shown in Table
1-1. Although not listed as a COC in the ROD, 1,4-dioxane was identified as a chemical of
emerging concern during the five-year review (FYR) process for the site and has been added to
subsequent investigations and monitoring.

In 2021, the Navy performed a site-wide sampling of all available groundwater monitoring wells
for the family of chemicals of emerging concern, per- and polyfluoroalkyl substances (PFAS).
The results showed PFAS is not of primary concern at OU 1, with concentrations well below
screening levels available at the time of sampling in all but one well sampled. A PFAS site
investigation is underway for all of NBK Keyport and will provide a more rigorous assessment
of these chemicals of emerging concern.

Contaminated Media

Contaminated environmental media are those media in which the OU 1 ROD concluded that
COCs are present at concentrations representing an unacceptable risk to human health or the
environment, as defined by the cleanup levels established in the ROD (Table 1-1). Contaminated
environmental media consist of those media described in the subsections below. The COCs for
the site, and therefore the contaminated media at the site, are currently being reevaluated. This
memorandum presents what is known regarding contaminated media based on the ROD and
recent investigations, with some hypotheses presented regarding the potential outcome of the
updated risk assessment, as recommended by EPA guidance (EPA, 2011).
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Soil. Soil exhibiting COCs at concentrations exceeding the cleanup levels established in the
ROD are present within the landfill footprint from near ground surface to at least 62 ft bgs. The
depth to groundwater beneath the site is very shallow (typically 2 to 8 ft bgs), and as a result
many of the soil samples exhibiting COCs at concentrations exceeding the cleanup levels were
collected from the saturated zone. These samples do not represent direct discharge of
contaminants to soil, but rather provide information regarding contaminant partitioning between
soil and groundwater.

No soil exhibiting COCs at concentrations exceeding the current cleanup levels has been
identified outside the landfill footprint or off of Navy property.

Based on the nature of the COCs and their primary transport mechanism via groundwater, the
extent of contaminated soil is unlikely to change substantially based on upcoming future
investigation or risk assessment.

Groundwater on Navy Property. Groundwater exhibiting COCs at concentrations exceeding
the cleanup levels established in the ROD are present throughout the landfill footprint and
northwest of the landfill footprint, as measured in wells on the base perimeter road, at mid-screen
depths of approximately 42 to 43 ft bgs in each well. Groundwater exhibiting COCs at
concentrations exceeding the cleanup levels is present beneath the landfill to a depth of at least
64 ft bgs (based on the screened intervals of wells in the northern portion of the landfill).
Beneath the southern portion of the landfill where the pilot study was conducted, groundwater
exhibiting COCs at concentrations exceeding the cleanup levels has been documented in well
MW1-68 (Figure 1-4), which has a screened interval of 37 to 47 ft bgs. As of the date of this
report, no deeper wells within the landfill footprint demonstrate groundwater exhibiting COCs at
concentrations below the cleanup levels, except in one upgradient well located south of the pilot
study area. Therefore, the vertical extent of COCs in groundwater at concentrations exceeding
cleanup levels has not yet been delimited. The Navy is currently engaged in additional
investigation to fill this data gap.

Groundwater off Navy Property. The COC vinyl chloride and the chemical of emerging
concern 1,4-dioxane are consistently detected in monitoring wells on the Highway 308 causeway
(the causeway), northwest of Navy property (see site-wide figures in Navy 2022b). The vinyl
chloride concentration frequently exceeds the cleanup level established in the ROD in
groundwater samples from 33 ft bgs. The 1,4-dioxane concentration in wells screened at 46 ft
bgs and 33 ft bgs frequently exceeds the groundwater cleanup level promulgated in the State of
Washington’s Model Toxics Control Act (MTCA), which is an applicable or relevant and
appropriate requirement (ARAR) for the site under the ROD.
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Beyond the causeway, no wells are present to establish the downgradient extent of COCs in
groundwater, because groundwater flows to the northwest beneath Dogfish Bay. The wells on
the causeway do not conclusively delimit the vertical extent of COCs in groundwater off of Navy
property. The Navy is currently engaged in additional investigation to fill this data gap.

Indoor air. The land use controls (LUCs) remedy element implemented in accordance with the
OU 1 ROD and inspected annually prevents exposure via the indoor air/vapor intrusion pathway
within the landfill footprint. In 2018, the Navy performed a vapor intrusion study of buildings
adjacent to the landfill, which concluded that there is no unacceptable risk from landfill COCs
via the vapor intrusion pathway (Navy, 2019a).

Surface water. cVOCs and polychlorinated biphenyls (PCBs) continue to be detected in surface
water samples in the wetland adjacent to the landfill (Navy, 2018; Navy, 2019b) and were
historically detected in marine surface water in the Tide Flats and Dogfish Bay (Navy, 2019b).
The measured concentrations of these COCs in surface water within the wetland are consistently
above the cleanup levels established by the ROD or current ARAR values at sampling stations
throughout these water bodies. COC concentrations in marine water in the Tide Flats and
Dogfish Bay declined since initial sampling in 1995 and were not detected in the most recent
sampling event in 2014 (with the exception of an estimated detection of cis-1,2-dichloroethene
[DCE] at location DB14 in June of 2014) (see site-wide figures in Navy, 2022b).

Within the wetland, PCBs are consistently detected in seep water at seep SP1-1 located at the
northwest corner of the North Plantation, which is not within the area of the pilot study described
in this report.

Sediment. The RI concluded that volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), PCBs, and metals were COPCs in sediment within the marsh, tide flats,
and Dogfish Bay, and sampling for this suite of chemicals was performed periodically beginning
in 1996. One element of the selected remedy was removal of PCB-impacted sediment in the
reach of Marsh Creek from seep SP1-1 to the tide gate. Contaminants in sediment were not a
focus of this pilot study and therefore this medium is not discussed further in this report.
Similarly, marine biota are not discussed in this report, but a discussion is available in the CSM
technical memorandum (Navy, 2022b).

Non-aqueous Phase Liquid (NAPL). The presence of NAPL within the landfill waste body
was inferred during the pre-ROD investigations (Navy et al.,1998), based on the measured
dissolved concentrations of cVOCs in groundwater. Direct observation of NAPL was reported in
borings drilled in the Central Landfill and South Plantation (where this pilot study was
performed). Reports of NAPL were from shallow depths (6 to 18 ft bgs) at the base of the waste
body and consisted of oily substances in soil cores. Laboratory analysis of soil samples with
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these oily substances indicated that the NAPL consisted primarily of a mixture of petroleum
fuels with cVOCs and PCBs, which is consistent with the disposal practices in the landfill (Navy,
2018). This disposal history, in combination with the analytical results that show the presence of
chlorinated solvents, fuel-range hydrocarbons, and PCBs indicate that the oily substances are
likely “mixed NAPLs” (EPA, 2009). Neither dense (heavier than water) nor light (lighter than
water) NAPLs have been observed to accumulate in wells at the site, including wells installed
where oily substances were observed in soil cores.

Extent and Potential Migration of Hazardous Substances in the Pilot Study Area

cVOCs, a subset of which were identified as COCs in the ROD, are ubiquitous in groundwater
within the landfill waste body and beneath the waste body to a depth of at least 64 ft bgs (see
Attachment A of Navy, 2022b). The Navy is currently conducting an additional investigation to
confirm the maximum vertical extent of cVOC contamination beneath the landfill.

The landfill waste body is elevated relative to the wetland adjacent to the waste body on the
south and west, and groundwater is very shallow within the waste body (roughly 4 ft bgs). This
geometry leads to localized shallow groundwater flow and contaminant transport from the waste
body to the south, west, and northwest into adjacent wetland surface water. ¢cVOCs are then
detected in sediment porewater and surface water in the ephemeral creek and Marsh Creek and
were historically detected in marine water in the Tide Flats (Navy, 2019b).

Regional groundwater flow drives contaminant transport to the northwest, beneath Dogfish Bay.
Erosional paleo topography in the surface of the Olympia Formation (as identified using
environmental sequence stratigraphy [Navy, 2022c]) along with fluvial paleochannels within this
formation, provide preferential flow pathways along this northwest flow direction. Transport of
cVOCs in groundwater at a depth of 55 ft bgs is documented in a well located at the northwest
corner of the North Plantation, with cVOCs then detected in wells on the Highway 308 causeway
to the northwest.

The cVOC transport pathways most relevant to the pilot study are discharge to adjacent surface
water along the southern and southwestern landfill boundary, along with deeper transport to the
northwest along the regional groundwater flow pathway.

Exposure Pathways and Receptors in the Pilot Study Area

Human exposure to cVOCs in groundwater directly beneath OU 1 is controlled by the LUCs
established in the ROD. The ROD concluded that known off-site transport of cVOCs in
groundwater would not result in human exposure because of daylighting of the cVOCs into a
marine embayment. However, this conclusion is being verified with additional investigations in
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Dogfish Bay based on the more recent understanding of the geology and contaminant
distribution and migration at depth beneath the landfill.

cVOCs in shallow groundwater discharge to wetland surface water immediately adjacent to the
landfill and result in cVOC concentrations in surface water exceeding the ROD remedial goals
and current ARAR values. Ecological receptors are exposed to cVOC:s in this surface water and
site workers could potentially be exposed. The surface water on site is not currently used for
recreation or as a drinking water source.

1.2 PILOT TEST APPROACH

This section describes the approach used for the HVDPE pilot test. The work areas, including
equipment layout and extraction and observation wells used in the test, are shown on Figure 1-4.

1.2.1 Well Location Selection and Installation Approach

In April 2022, sonic drilling was utilized to install two extraction wells and one air sparge well.
Additionally, one existing monitoring well was selected as an extraction well. The locations of
the extraction wells were selected based on the locations of the hotspots shown on Figure 1-3,
the broader understanding of contaminant distribution based on historical site data, and past
experience at similar sites.

During extraction well and air sparge well installation, continuous soil cores were retrieved at
each direct-push drilling location, the soil lithology was logged, and the cores were screened
using a hand-held photoionization detector (PID). Based on these observations, grab soil
samples were preferentially collected at the depths exhibiting the highest readings on the hand-
held PID, as well as from the screened intervals of each well. These samples were collected to
provide cVOC concentrations in soil at the time of well installation. Once the new wells had
been developed to ensure connectivity with the aquifer and had been allowed to rest,
groundwater samples were collected on April 29, 2022.

1.2.2 HVDPE Testing and Monitoring Approach

The HVDPE system was operated without air sparging for 44 days, followed by operation with
air sparging for an additional 35 days. During HVDPE system operation, field data collection
included system vacuum and air flow rate, influent VOC vapor concentrations with a PID, depths
of down-well stinger tubes, water meter readings, and groundwater level measurements in
extraction wells and observation points. As discussed in the SAP and detailed below, laboratory
analytical samples were collected for vapor and process water during system operation.
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Fifteen existing monitoring wells and three existing surface water monitoring points were
utilized as observation points in the pilot test. These observation points were selected based on
the locations of the extraction wells and the anticipated radius of influence of the HVDPE
system. Pressure transducers were placed in 10 observation wells to record groundwater
drawdown during the test.

1.3 OBJECTIVE AND SCOPE OF WORK

The overall objective of the pilot test described in this report was to test the effectiveness of
HVDPE as a potential remedial technology to treat hot spots at OU 1, optimize the remedy and
stop off-site migration of contaminants, including to adjacent natural resources. HVDPE pilot
testing under this SAP broadly included:

1. Installation and sampling of two additional extraction wells
2. Installation of one air sparge point

3. Performance of HVDPE pilot testing with and without air sparging.

These data will be used during a future FFS to assess the potential effectiveness of HVDPE as a
remedial technology to treat hot spots at OU 1.

1.4  DECISION RULES

The decision rules established in the SAP (Navy, 2022a) for evaluating the pilot study data were
as follows:

e Decision 1 - Decide the best estimate of the expected contaminant mass that could be
removed using full-scale HVDPE technology, both alone and when combined with air
sparging, in high contaminant concentration areas of the former landfill.

e Decision 2 - Decide the best estimate of vacuum radius of influence, groundwater
drawdown, expected capture zone, expected contaminant rebound, and resultant well
design and distribution for evaluation of full-scale implementation of HVDPE to be
evaluated under the future FFS.

e Decision 3 - Assess whether this technology could be used to prevent, or substantially
reduce, high-concentration VOC migration in groundwater to surface water adjacent
to the former landfill by integrating the results of the HVDPE pilot study into the fate
and transport groundwater modeling (scoped separately in support of the
supplemental RI).
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