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Sixth Five-Year Review

Naval Base Kitsap, Keyport, Washington

Five-Year Review Summary Form

1.

2.

Recommendation:

Complete the on-going investigations to update the CSM elements for off-base transport of
contaminants of concern (COCs).

Perform additional sampling of deep groundwater wells throughout OU 1 with analysis for
polychlorinated biphenyl (PCB) congeners to confirm or refute the presence of PCBs as a
COC in deep groundwater.

Finalize the updates to the human health and ecological risk assessments using the updated
CSM and incorporating the latest guidance and screening levels.

In collaboration with the Keyport Project Team, review and revise (as appropriate) the
applicable or relevant and appropriate regulations (ARARS), points of compliance, and
remedial action objectives (RAOSs) as part of a focused feasibility study (FFS).

Based on the results of items 1 through 3, evaluate the need for any removal actions and/or
an optimized/revised remedy.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party

Responsible Milestone Date

Oversight Party

Yes

Yes Navy Ecology December 2027

OU(s): 1

Issue Category: Remedy Performance

Issue: The suspension of long-term monitoring (LTM) and contingent remedial action (CRA)
monitoring activities, has been in effect for 7 years while supplemental remedial investigation (RI)
activities have been ongoing, although sampling in support of these activities has met or exceeded
the historical LTM requirements.

Recommendation: Begin developing a revised LTM/CRA Plan concurrent with finalization of Volume
3 of the supplemental RI, and modify that plan based on any final results. Implement the LTM plan
promptly once all relevant data are available.

Affect Current Affect Future Party . .
Protectiveness Protectiveness Responsible Oversight Party Milestone Date

No Yes Navy Ecology December 2026
OU(s): 1 Issue Category: Remedy Performance

The OU

Issue: The phytoremediation component of the remedy is no longer functioning as intended by the
OU 1 ROD, and as the trees reach the end of their lives, they present a hazard to workers at the site.

1 ROD provides for the discontinuation of this remedy component in the event that it is shown

to be ineffective.

1.

2.

Recommendation:

Evaluate the OU 1 ROD to confirm that removal of the phytoremediation trees prior to
selection of a revised remedy is allowable.

If allowable, to protect site workers from physical hazards, consider cutting the
phytoremediation trees at their bases and either consolidating the trunks and limbs in an
unused area to remove the tripping hazards, or removing the trees from Naval Base Kitsap
(NBK) Keyport entirely. Stumps can be addressed as part of a future remedy optimization,
although some resprouting is likely to occur from the stumps. Discontinue associated
phytoremediation monitoring.

Affect Current Affect Future Party Oversight .
: . . Milestone Date
Protectiveness Protectiveness Responsible Party
Yes Yes Navy Ecology December 2025
OU(s): 1 Issue Category: Land Use Controls

Issue: The existing WDOH restrictions on shellfish harvesting and consumption are currently
preventing human health exposures to seafood harvesters while the ROD amendment process is
underway; however, there is no site contaminant-related restrictions.
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Affect g:urrent Affect Future Protectiveness Party_ Oversight Milestone Date
Protectiveness Responsible Party
No Yes Navy Ecology December 2030
\ Protectiveness Statement(s)
Operable Unit: 1 Protectiveness Determination: Addendum Due Date:
Not Protective Not applicable

Protectiveness Statement: The remedy at OU 1 is not protective. Exposure pathways identified in the OU 1 ROD that
could result in unacceptable risks are being controlled and monitored via LUCs while further information is being obtained.
However, substantial investigation work was conducted during this FYR period focused on updating the CSM and
reassessing potential risks to human health and the environment. This work is ongoing, but data and evaluations to date
document substantial changes to the CSM and the risk conclusions presented in the OU 1 ROD. The HHRA/ERA
addendum that is likely to be finalized shortly after the review period for this FYR is expected to show unacceptable risks
not identified in the OU 1 ROD to both human and ecological receptors. Human health risks are primarily driven by
exposure to COCs in sediment, surface water and through consumption of shellfish. COCs in sediment and porewater
occur at higher concentrations than previously understood and present a potential pathway for unacceptable risk for
ecological receptors at OU 1. The ongoing supplemental RI will provide the data to allow evaluation of potential additional
removal or remedial action(s) under a FFS that could be taken to address these risks, shorten the overall restoration
timeframe, and be protective in the long term.

Operable Unit: 2 (Area 2 and Protectiveness Determination: Addendum Due Date:
Area 8) Not Protective Not applicable

Protectiveness Statement: Overall, OU 2 is not protective because the remedy at Area 8 is not protective of ecological
receptors. The remedy at OU 2 Area 2 is short-term protective. Known exposure pathways that could result in
unacceptable risks are being controlled and monitored via LUCs. However, the additional monitoring wells installed during
this FYR period show concentrations of TCE several times higher than the highest concentrations documented in the OU
2 ROD, even after 30 years of monitoring. The new wells installed may not be optimally positioned to reliably assess
whether migration pathways are known, and exposures controlled. The remedy at OU 2 Area 8 is protective of human
health; however, it is not protective of ecological receptors based on a finding of unacceptable risk, for which a contingent
remedial action has not yet been implemented as required by the OU 2 ROD. To identify a feasible contingent
groundwater control action, the Navy is currently performing a supplemental Rl and supporting bench-scale studies and
will be initiating a FFS in the near future. Once identified, and agreed upon by regulators and stakeholders, the Navy will
document the selected contingent groundwater control action in a ROD amendment. The Navy will then perform remedial
design, implement additional remedial action to address elevated COC concentrations in intertidal sediment and on-going
discharge of these COCs in seep water. The HHRA at the Area 8 beach intertidal zone concluded that, despite the
presence of several COCs in the beach sediment and clam tissue at concentrations exceeding background and reference
area concentrations, the incremental site risk over reference area risk for Suguamish subsistence and recreational
receptors meets target health goals. The ERA concluded that there was no risk to higher trophic level species, but acute
and chronic exposure to accumulated contaminants in sediment pose a current potential hazard to benthic organisms
based on the bioassay results/endpoints.

Operable Unit: Sitewide Protectiveness Determination: Addendum Due Date:
Not Protective Not applicable

Protectiveness Statement: The remedies at NBK Keyport are not protective. Additional post-ROD investigations at OU 1
have identified substantially higher contaminant concentrations distributed more widely both laterally and vertically, and
new exposure pathways that are likely to represent unacceptable risks. At OU 2 Area 8 the contingent remedial action has
not yet been implemented to address the demonstrated unacceptable ecological risk. OU 2 Area 2 is short-term
protective, but the remedy is not functioning as intended by the OU 2 ROD and all potential exposure pathways may not
be controlled.
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A e agueous film forming foam
A e analog flow model
AGH Advanced Geosciences, Inc.
AR S e Ai-Remedial Systems
AP C e area of potential concern
ARAR ... applicable or relevant and appropriate requirement
DS e ——————— below ground surface
21 5 S biological oxygen demand
B S AR . building-specific attenuation factor
BTEX benzene, toluene, ethylbenzene, and xylenes
CERCLA...... Comprehensive Environmental Response, Compensation, and Liability Act
O S Code of Federal Regulations
CLARC ...t cleanup levels and risk calculation
O S commanding officer
O L OO PPPPPPPPPPPPP contaminant of concern
(O ] I USSP chemical oxygen demand
O @ ] PP chemical of interest
COPE e contaminant of potential concern
R A e contingent remedial action
(O VO UPPTTTTR hexavalent chromium
O cleanup screening level
O M et conceptual site model
(o3 @ 1 chlorinated volatile organic compound
D A e e e e e e e enaanas dichloroethane
D e e e dichloroethene
D e e e e e e e naaaas dioxins/furans
DN A e e e e e e e ea e enaan deoxyribonucleic acid
151 dissolved oxygen
DO C e e e e e e e a e dissolved organic carbon
150 ] 5 SRR Department of Defense
13 S URPSPPSURR direct push technology
DR OO e diesel range organics
DU e e e e e e e e nraa s decision unit
B e engineering control
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ECOIOQY oo Washington State Department of Ecology
EE/CA s engineering evaluation/cost analysis
E P A e U.S. Environmental Protection Agency
B R A e ecological risk assessment
E R T e electrical resistivity tomography
ES D i explanation of significant difference
ES S i environmental sequence stratigraphy
S e e e e e e e aeaaa—— focused feasibility study
B S e e nnaaans feasibility study
LSRR feet
L TP UPPPPTRRPPPITN five-year review
(0] o = gram per day
Gl e geographic information system
0] ] 0. PSRRI gallon per minute
HHRA ettt human health risk assessment
HHR S e human health risk screening
i [ TP hazard quotient
H U e e hydrostratigraphic unit
HVAC e heating, ventilation, and air conditioning
HVDPE ... e high vacuum dual phase extraction
L institutional control
IRED... i internal research and development
RIS L Integrated Risk Information System
LS incremental sampling methodology
ITRC e Interstate Technology & Regulatory Council
o kilogram
L Keyport Improvement Club
0 PSPPSR landfill gas
[ 5 TP PUPPPPTRRPPPIN limit of detection
LT M e e e aaaas long-term monitoring
LU ettt e e e e e e e e a e e eena e aennas land use control
1YL PRSP PPTRRUPPPIN maximum contaminant level
VL0 72 microgram per kilogram
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3T S microgram per liter
/M2 et aaa s microgram per cubic meter
MNOIKG e e et e e et s milligram per kilogram
07 OO SSRPPP milligram per liter
VP e membrane interface probe
IMIN A ettt e e aanes monitored natural attenuation
IMITC A ettt ettt e e e e e eeneeeeees Model Toxics Control Act
YOS monitoring well
NPT UUPPPPTPPRRR not applicable
N 21 PP TUPPT U.S. Navy
NAVFAC Northwest............cccceeeeeeeeeenee. Naval Facilities Engineering Command Northwest
NN ] = PP TP Naval Base Kitsap
NCP...oooieren. National Oil and Hazardous Substances Pollution Contingency Plan
NOAA . e National Oceanic and Atmospheric Administration
AN I PP PP PP PPPPPPPPPPP National Toxics Rule
NUWC ...ttt Naval Undersea Warfare Center
O M e operation and maintenance
OMEM ... operation, maintenance, and monitoring
L L OO PPT RPN organic carbon
ORI e oxidation/reduction potential
L 1 operable unit
P A e e e e e e e aeeeeannana preliminary assessment
PAH ... ——————— polycyclic aromatic hydrocarbon
P A L e e e e project action limit
P A e Public Affairs Officer
P B e polychlorinated biphenyl
P e e tetrachloroethene
I PP polyethylene device
P AS .- per- and polyfluoroalkyl substances
P B S .. perfluorobutanesulfonic acid
P O A e e e e a - perfluorooctanoic acid
PO e perfluorooctanesulfonic acid
PO/ e e e e et e e a e aaaaes picogram per liter
P L s practical quantitation limit
PR .. permeable reactive barrier
Y = Restoration Advisory Board
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RAD e aaaa e remedial action objective
[£=T0 [0 ) QOSSR oxidation reduction
R G et e e e e e remedial goal
R e e e e enaa remedial investigation
RO e e s Record of Decision
R M e remedial project manager
S OSSPSR regional screening level
S A P e a sampling and analysis plan
] = PP soil boring
S0 e sediment cleanup objective
SCUM ... Sediment Cleanup User’'s Manual
] PSPPSR site investigation
] P selected ion monitoring
Sttt e e e e e e e e e et e e e e et screening level
SIS sediment management standards
] 1 sediment quality standard
SVOC ..t semi-volatile organic compound
O PP UPPPPPRRUPPPIN trichloroethane
IO PR UPPPPPRRUPPPIN trichloroethene
LI =0 TSP PPTTRTUPPPPT toxicity equivalent
11 LU SRPPPUPPUT total organic carbon
L1 P total petroleum hydrocarbons
TRP e time-lapse electrical resistivity tomography
1S T total solids
O L PP UPPPPPR PPN upper confidence limit
U S G S e U.S. Geological Survey
U ST e e underground storage tank
UE oo a e e e unrestricted exposure
PP PPPPPPPPPPPPPPP unlimited use
1Y USRS vinyl chloride
VO e aeee volatile organic compound
WA C e Washington Administrative Code
WDOH ... Washington Department of Health
{44 L O TTTUPPPPT water quality criteria

XXii DCN: LBJV-5006-4053-0006



Sixth Five-Year Review
Naval Base Kitsap, Keyport, Washington
1.0 Introduction

1.0 Introduction

This report presents the results of the sixth five-year review (FYR) performed for
Operable Units (OUs) 1 and 2 at Naval Base Kitsap (NBK) Keyport. The purpose of a
FYR is to determine whether the remedies selected for implementation at sites in the
associated Record of Decision (ROD) remain protective of human health and the
environment. The data review and technical assessment performed and protectiveness
determinations developed during the FYR process are documented in this sixth FYR
report, which also identifies issues, if any, found during the FYR process, and provides
recommendations to address those issues.

This FYR was prepared pursuant to Section 121(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. §
9621(c), and Section 300.430(f)(4)(ii) of the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 C.F.R. 8§ 300.430(f)(4)(ii). Because hazardous
substances, pollutants, or contaminants remain at the OUs above levels that allow for
unlimited use and unrestricted exposure (UU/UE) following implementation of the
remedial action, a statutory review (i.e., FYR) is required under CERCLA and the NCP.
This FYR was initiated in June 2024 and is based on final data reports generated
between July 2019 and October 2024. In addition, analytical data from ongoing studies
have been summarized. The triggering action for this review is the execution of the fifth
FYR (United States [U.S.] Navy, 2020a), which was signed on November 23, 2020. The
previous FYRs for NBK Keyport were completed in 2000, 2005, 2010, and 2015 (Navy,
2000a, 2005, 2010, 2015a, and 2020a).

This FYR report was prepared as part of the CERCLA FYR process using Navy and
U.S Environmental Protection Agency (EPA) guidance (Navy, 2004, 2011, 2013, 2014a;
EPA, 2001, 2012, and 2016), documenting the results of the review, identified issues,
and recommended actions. This FYR report is organized in accordance with EPA’s
2016 recommended template and has been streamlined to minimize information that
has been presented in the previous five (5) FYRs. The intent is to focus on activities and
issues over the last five (5) years, current protectiveness, and recommendations for the
next five (5) years.

NBK Keyport is bordered by Liberty Bay on the north and northwest and Port Orchard
Inlet on the northeast and east and is adjacent to the town of Keyport (see Figure 1-1).
Several areas and sites at NBK Keyport have been impacted by historical activities,
including releases to the environment. Hazardous substances, pollutants, or
contaminants remain above levels that allow for UU/UE. The areas and sites comprising
OU 1 and OU 2 sites at NBK Keyport include the following:

11 DCN: LBJV-5006-4053-0006
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- OU1L:

o Area 1l - Former Landfill

- OU2:
0 Area 2 — Van Meter Road Spill/Drum Storage Area
0 Area 3 - Otto Fuel Leak Area (no further action; not subject to FYR)
0 Area 5 - Sludge Disposal Area (no further action; not subject to FYR)
0 Area 8 — Plating Shop Waste/Oil Spill Area

0 Area 9 - Liberty Bay (no further action; not subject to FYR)

This FYR report covers the remedies selected in the RODs for OU 1 and OU 2 (Navy,
EPA, Ecology, 1998 and 1994, respectively). The OU 1 ROD specifies that the site “was
also called Area 1 and is currently designated Operable Unit (OU) 1”, so is referred to
as OU 1 from here forward. The OU 2 ROD specifies that only Area 2 and Area 8 are
subject to the FYR; no further action or FYR is required for Area 3; and only
confirmation sampling was required at Areas 5 and 9. Because confirmation sampling
(Navy, 1996a and 1996b) at both Areas 5 and 9 indicated contamination did not exceed
any associated remedial goals (RGs), no further action was needed at Areas 5 and 9.
Therefore, Areas 3, 5, and 9 meet UU/UE levels and, as such, are not subject to FYRs.
OU 2 Areas 3, 5, and 9 are not carried further in this FYR and were not included in
previous FYRs (Navy, 2000a, 2005, 2010, 2015a, 2020a).

In addition to OU 1 and OU 2, the land use control (LUC)-only sites 7, 22, and 23 are

briefly included in this FYR report for completeness. One of these LUC-only sites was
included in previous FYRs: Site 23. An engineering evaluation/cost analysis (EE/CA)

and removal action were performed at Site 23, and LUCs were implemented following
the removal action to be conservative (Navy, 2000b).

Areas 7 and 22 were evaluated during a Site Investigation (SI; Navy, 1993b), which
recommended that these sites not be further investigated under the Remedial
Investigation (RI); however, the Navy chose to implement institutional controls (ICs) at
these areas to be conservative.

The areas that comprise OU 1 and OU 2 are shown on Figure 1-2. OU 1, OU 2 Area 2,
and OU 2 Area 8 are shown on Figures 1-3 through 1-5, respectively. Figure 1-6 depicts
the chronology of events at OU 1, OU 2, and sitewide. Table 1-1 summarizes the history
of contamination, physical characteristics, primary threat, land and resource use, and
removal actions performed at each of these sites. A more in-depth description of each
site is available in the fourth FYR (Navy, 2015a).
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Table 1-1. Background Information Summary

Site/Area

History of Contamination

Physical Characteristics

Primary Threat

Land and Resource Use

Removal Actions Performed

Operable Unit 1

Former Landfill

1930s until 1972 - Primary base landfill. Disposal area for domestic and
industrial wastes generated by the base until closed.
1930s to the 1960s — Burn pile for trash and demolition debris located at
the north end of the landfill. Unburned or partially burned materials from
this pile were buried in the landfill or pushed into the marsh.
1930s to the 1960s — Trash incinerator was operated at the north end of
the landfill and incinerator ash was disposed of in the landfill.

Covers approximately 9 acres of the western part of the
base.

Is unlined, and covered with areas of grass, trees,
concrete, and asphalt.

Placed in the eastern portion of a marsh and stream
complex, remnants of which remain to the west, flowing
through tide flats and into Dogfish Bay.

Groundwater is present in a shallow unconfined aquifer
with a water table at 4 to 8 feet below ground surface
(bgs). Shallow groundwater in this aquifer flows west

towards the adjacent surface water with a deeper
component of flow to the northwest.

Chlorinated aliphatic hydrocarbons pose a risk to
human health from drinking water and shellfish
ingestion pathways, and vapor intrusion at the landfill
surface.

Polychlorinated biphenyls (PCBs) pose a risk to
human health from bioaccumulation, potentially
impacting the shellfish ingestion pathway.

Occupied buildings for office space and industrial
uses are adjacent to the former landfill east of
Bradley Road.

Two phytoremediation plantations occupy the
majority of the northern and southern portions of the
landfill. The central portion of the landfill is paved
and currently used regularly for motorcycle training
and as a parking lot.

Removal of PCB-contaminated sediments from marsh
to prevent PCBs from potentially migrating to the tide
flats and Dogfish Bay.

Operable Unit 2

Area 2 - Van
Meter Road
Spill/Drum

Storage Area

Comprises three (3) areas: Building 734 former drum storage area,
Building 957 former drum storage area and Van Meter Road spill area.

1940s through the 1960s — Drum storage areas were active and
reportedly stored all chemicals used at the base (including solvents and
fuel/oil). An estimated 4,000 to 8,000 gallons of these chemicals were
discharged to the two (2) unpaved areas as a result of spills and leaks.
1976 — Approximately 2,000 to 5,000 gallons of plating shop wastes
spilled from a tanker truck on the pavement near Van Meter Road,
impacting a nearby stream.

Located in the southwest corner of the base and
bounded to the north and east by Westfall Road, to the
west by Keys Road, and to the south by a sharp
topographical rise.

Van Meter Road bisects the area in a north-south
direction.

Groundwater is present at a depth of approximately 4 to
8 ft bgs. Shallow groundwater near Area 2 flows
northeasterly and discharges into a shallow lagoon.

Trichloroethene (TCE) and vinyl chloride (VC) were
identified as chemicals of concern (COCs) in the drum
storage areas during the Remedial
Investigation/Feasibility Study (RI/FS) based on the
risk analysis.

No significant risk was identified at the Van Meter
Road plating shop waste spill.
No significant risk to terrestrial or aquatic organisms
was identified at any of the three (3) areas at Area 2.

Area 2 is currently used for inert materials storage
and intermittently for industrial purposes.

None.

Area 8 — Plating
Shop Waste/Qil
Spill Area

Past releases include spillage of chrome plating solution containing
volatile organic compounds (VOCs) onto the ground; discharge of
plating wastes into a utility trench; and leakage of plating solutions
through cracks in the plating shop floor, waste disposal pipes, and
sumps during plating shop operation.
Petroleum hydrocarbons (i.e., diesel and heavy oil) were also released
to the environment from leaking underground storage tanks (USTs) and
underground concrete vaults located within Area 8.

Occupies 1 acre on the eastern portion of the base and
surrounds the location of the former plating shop
(Building 72).

Groundwater is present at a depth of approximately 10
ft bgs.

Shallow groundwater from the site discharges into Port
Orchard Bay.

VOCs and metals (i.e., arsenic, cadmium, and
chromium) were identified as COCs in groundwater
based on residential use of groundwater as drinking
water and inhalation during household use. Arsenic

concentrations were suspected to be related to

background concentrations; and therefore, dropped as
a COC.

VOCs, semi-volatile organic compounds (SVOCs),
and total petroleum hydrocarbons (TPH) diesel were
identified in 1998 and 1999 near the former fuel
storage vaults.

Area 8 is in a heavily industrialized part of the facility
bordered by Port Orchard Bay to the south and east.
The area is used for parking and has occupied
buildings for office space and industrial uses.

Removal and disposal of “hot-spot” metals-
contaminated soil.

Removal of TPH-contaminated soil, conducted under

the Underground Storage Tank (UST) Program as an

independent action in accordance with Model Toxics
Control Act (MTCA) regulations.

1-15
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2.0 Response Action Summary

This section summarizes remedy implementation; actions subsequent to remedy
implementation; and operations, maintenance, and monitoring (OM&M) at OU 1 and OU
2. A more detailed narrative description of the response actions at NBK Keyport is
available in Section 4 of the third FYR (Navy, 2010). Table 2-1 provides a remedial
action summary, including reasonably anticipated land use, contaminants of concern
(COCs) requiring action, media, cleanup levels, remedial action objectives (RAOS),
remedy components, remedy construction complete, and site closeout strategy for OU 1
and OU 2 sites.

At OUs 1 and 2, the remedies include LUCs. The terminology LUCs includes both ICs
and engineering controls (ECs). Historically at NBK Keyport, the term IC has been used
to identify all LUCs, and this is not consistent with the current standard usage of these
terms (Navy, 2001). For consistency with Navy guidance (Navy, 2001), this FYR uses
the term “LUC” rather than “IC” to discuss both the ICs and ECs associated with each
site.

2.1 Operable Unit 1

This section presents the remedy construction, investigations, and OM&M for OU 1
conducted during this FYR period (see Figures 1-2 and 1-3 for an overall plan view of
the site, with sampling locations provided on figures in Section 4). Remedies identified
in the OU 1 ROD have been implemented; construction is complete for all elements;
OM&M activities are ongoing; and LUCs are in place. Post-ROD investigations were
conducted during this FYR period and are described in Section 2.1.2.

2.1.1 OU 1 Remedy Construction

Per the OU 1 ROD (Navy, EPA, Ecology, 1998), the remedy included the following
components, which have been completed:

« April 1999 — Planted two (2) phytoremediation plantations of hybrid poplar trees,
referred to as the “north” and “south” plantations, designed to work in concert
with monitored natural attenuation (MNA) to remove and treat volatile organic
compound (VOC)-contaminated groundwater and reduce the long-term potential
for VOC migration from the site.

« November 1999 — Upgraded the tide gate to improve the control of tidal flow
between the tide flats and the marsh, thereby ensuring that the landfill is
protected from tidal inundation that could erode its banks or adversely affect
contaminant mobilization (Navy, 1999).

2-1 DCN: LBJV-5006-4053-0006
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e 1999 — Installed three (3) wells (MW1-41 and two [2] irrigation wells), 10
piezometers, and two (2) lysimeters to monitor groundwater concentrations and
water levels.

e 1999 — Removed polychlorinated biphenyl (PCB)-contaminated sediment from a
small area of the marsh near the tide flat to prevent PCB-contaminated sediment
from potentially migrating to the tide flats and Dogfish Bay (Navy, 1999).

- March 2003 — Prepared a contingent remedial action (CRA) plan, specifying the
conditions under which the Navy will implement additional remedial actions if the
identification of significant contaminant concentrations are found to be migrating
from OU 1 to water supply wells in the area (Navy, 2003). Consistent with
CERCLA, the CRAs were evaluated against NCP criteria with awareness of the
public involvement requirements of CERCLA. The February 2012 revision of the
CRA Plan (Navy, 2012i) addressed recommendations from the third FYR
regarding the addition of 1,4-dioxane to the CRA Plan.

- January 2005 — Upgraded the asphalt landfill cover to prevent exposure from
contact with soil and debris.

2.1.2 OU 1 Post-Remedy Construction Investigations

During this FYR period, additional investigations were conducted to address
recommendations from the fifth FYR (Navy, 2020a). The activities associated with and
objectives of these investigations are presented below. The data review and evaluation
results are provided in Section 4.2.

2021 PCBs in Sediment Investigation (Navy, 2022b): Sediment sampling in the reach
of Marsh Creek from seep SP1-1 to the tide gate was conducted utilizing incremental
sampling methodology (ISM) techniques, with the reach of Marsh Creek divided into
three (3) decision units (DUS).

2021 Landfill Gas Mitigation Design (Navy, 2022c): This study included a landfill gas
(LFG) generation and migration potential evaluation, review of historical methane gas
detection, summary of recent methane monitoring results, regulatory background and
permitting, LFG mitigation design, and a LFG monitoring program for OU 1 (Area 1
landfill).

2021 Upland Shallow Soil Data Summary and Evaluation (Navy, 2023h): This
summary and analysis of chemicals of interest (COIs) in upland shallow soil within risk
assessment Exposure Area 2 at OU 1 supports the supplemental Rl in progress for the
site. Shallow soil sampling was conducted in June 2021 throughout Exposure Area 2
(see Section 4.2.1 for additional explanation of the exposure areas being investigated,
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with the exposure areas shown on Figure 4-18) and specifically in the vicinity of the
former incinerator and burn area located in the northern portion of the landfill (Figure 1-
3). Soil excavated from elsewhere at NBK Keyport was stockpiled, at an unknown time
prior to 1998, on top of the waste body in the center of Exposure Area 2. Discrete soil
samples from this exposure area were analyzed for a comprehensive list of analytes to
assess the presence or absence of COls in support of risk assessment planning.

2021 Human Health and Ecological Risk Assessment Field Investigation (Navy,
2024a): This field investigation included soil, sediment, surface water, and tissue
sampling conducted in June, July, August, and October 2021 at OU 1. The data
generated were used to support evaluation of risk to human health and the environment
that will be included in a separate human health risk assessment (HHRA) and
ecological risk assessment (ERA) addendum presented as Volume 2 of the
supplemental RI.

2022 High Vacuum Dual Phase Extraction (HVDPE) Pilot Study (Navy, 2023b): A
pilot study was conducted between April and July 2022 to collect the data necessary to
assess the effectiveness of HVDPE as a potential remedial technology to treat hot spots
at OuU 1.

2022-2023 Supplemental RI, Volume 1 (Navy, 2023a): Within Volume 1 of the
supplemental Rl is a synthesis and interpretation of the results of investigations
performed between 2014 and 2022 at OU 1. This report supplements the RI for OU 1
finalized in 1993 (Navy, 1993a). The overall objective of these post-ROD investigations
was to refine the conceptual site model (CSM) in support of potential remedy
optimization to reduce the restoration timeframe. Additional elements of the
supplemental RI are being conducted under a separate contract including the
HHRA/ERA addendum (Volume 2 of the supplemental RI) and an investigation of
potential off-site transport of contaminants in groundwater beneath Dogfish Bay
(Volume 3 of the supplemental RI).

2022-2023 Supplemental Sampling (Navy, 2024b): From 2022 to 2023, various
sampling events were conducted to support ongoing supplemental RI activities at OU 1.
These sampling events include: 1) groundwater, porewater, and surface water sampling
to support the HVDPE Pilot Study; 2) groundwater sampling at wells located near the
Highway 308 causeway; and 3) sediment sampling near Marsh Creek for PCB
congeners using ISM.

2024 Interim Long-Term Monitoring Sampling (Navy, 2024l): Additional interim
supplemental sampling was conducted at OU 1 in 2024. The data for this sampling
event were not published as final within this FYR reporting period, but this interim
sampling scope consisted of:
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- Groundwater sampling and analysis for chlorinated volatile organic compounds
(cVOCs), PCBs as Aroclors, diesel range organics (DRO), 1,4-dioxane, and MNA
parameters at 21 selected monitoring wells.

- Seep sampling and analysis for cVOCs and PCBs as Aroclors.
2.1.3 OU 1 Operations, Maintenance, and Monitoring

Operation and Maintenance. Since the fifth FYR (Navy, 2020a), the Navy has
continued operation and maintenance (O&M) of the OU 1 remedy. The O&M at OU 1
consists of the following:

- Phytoremediation tree health maintenance
- Tide gate inspection and maintenance

Phytoremediation O&M activities have been conducted since the trees were planted in
1999. The primary objective is to establish and maintain mature, healthy stands of trees
to maximize contaminant uptake by the trees. Inspections occurred eight (8) times per
year during this FYR period, on a monthly or quarterly basis depending on the season.
The plantations are inspected/monitored for overall condition, including general physical
health, insect damage, water stress, nutrient deficiency, and disease symptoms.
Regular maintenance actions include weeding, thinning, pruning, and identifying and
reporting any pests found on a regular basis and applying fertilizer as directed by the
Navy. Additional maintenance activities/corrective actions occur as necessary, such as
treating infestations with pesticide and/or herbicide applications to maintain healthy
stands of trees. During this FYR period, only minor pruning and weed control
maintenance activities occurred (Navy, 2021a, 2023e, 2023f, 2024d).

Tide gate inspection and maintenance occurs four times per year and has been
performed since the tide gate was upgraded in 1999 and replaced in 2023. The primary
objective is to ensure that the tide gate is working as intended and designed to limit tidal
flooding of the marsh, which could cause erosion of the landfill and/or adversely affect
planation tree health. Routine tide gate maintenance, cleaning, and testing are
conducted during each inspection and include removing any biofouling, sediment, or
debris lodged or accumulated on any parts of the tide gate or upper culvert grate.

All inspection and maintenance activities since the last FYR were generally performed
in accordance with the Quality Control Plan (Navy, 2014b) and the revised O&M Plan
(Navy, 2017c, 2021b, 2024h). This O&M Plan applies to long-term O&M of the
phytoremediation plantations and tide gate system at OU 1. The inspection and
maintenance schedule was updated in 2021 based on recommendations from the 2019
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annual O&M report (Navy, 2019d), 2019 groundwater monitoring report (Navy, 2020g),
and the fourth FYR (Navy, 2015a). The 2024 update of the O&M Plan was a result of
the installation of a new tide gate in August 2023.

Monitoring. As part of the remedy, a long-term monitoring (LTM) program was initiated
in 1999, including phytoremediation monitoring, risk and compliance monitoring, and
intrinsic bioremediation monitoring. LTM at Keyport OU 1 did not occur during this FYR
period with the concurrence of the EPA and Washington State Department of Ecology
(Ecology) Project Managers, given the substantial changes in the CSM and the ongoing
investigations. However, the LTM contractor was used to perform various sampling
efforts throughout the FYR period to support further site characterization. Although the
traditional LTM program has been paused, the other monitoring conducted during this
period has met the intent of the ROD-required monitoring.

Long-Term Monitoring

The LTM program at OU 1 has historically involved periodic sampling of groundwater,
seep water, marine sediment, and marine tissue (clam). It has also involved periodic
water level measurements in wells set in the upper and intermediate portions of the
aquifer to monitor the groundwater flow direction. The overall objective of the LTM
program was to monitor trends in COC concentrations and evaluate whether the
selected remedy meets the RAOs.

As discussed in the preamble to this monitoring section under Monitoring, LTM was
paused in 2018, with more focused monitoring events performed in support of the site
recharacterization. LTM will be resumed once the LTM plan has been revised in
collaboration with the EPA, Ecology, and Suquamish Tribe (i.e., the Keyport Project
Team). The data collected during this FYR period are presented in Section 4.2.

All OU 1 monitoring activities since the last FYR were performed in accordance with the
regulator-approved monitoring sampling and analysis plans (SAPs; Navy, 2017b,
2021d, 2024l) as amended by written approval and are based on regulator-approved
recommendations in the fourth and fifth FYRs. When LTM resumes, the ROD-specified
sampling frequencies will be taken into account as part of LTM sampling and analysis
plan (SAP) preparation.

Phytoremediation Monitoring

Monitoring activities focused on assessing the performance of phytoremediation were
performed since implementation of the phytoremediation remedy through spring 2017
and included the following:

« Periodic groundwater elevation measurements in monitoring wells and
piezometers set in the upper portion of the aquifer in and around the plantations;
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« Periodic groundwater sampling and chemical analysis from wells primarily in and
around the plantations; and

« Periodic surface water and seep water sampling and chemical analysis from
stations in the vicinity of the plantations.

These monitoring activities were suspended in 2018 along with LTM activities.

Contingent Remedial Action Monitoring

The CRA monitoring program was implemented in conjunction with the risk and
compliance and phytoremediation monitoring programs and was suspended in 2018
along with LTM activities. CRA monitoring historically included sampling monitoring
wells downgradient of the landfill to monitor for migration of contamination toward off-
base domestic wells (Navy, 2012c). No evidence of such migration was identified during
this monitoring effort.

Intrinsic Bioremediation Monitoring

An additional element of the post-remedy implementation monitoring program was
intrinsic bioremediation monitoring. The purpose of this monitoring was to periodically:

1. Ensure that intrinsic biodegradation conditions at the ROD-defined landfill source
zones (North and South Plantations) remained favorable for degradation of
cVOCs; and

2. Assess whether phytoremediation adversely affects conditions favorable to
intrinsic biodegradation.

As described in the summary data assessment report (Navy, 1997b) and OU 1 ROD
(Navy, EPA, and Ecology, 1998), groundwater oxidation reduction (redox) conditions at
the site were considered to be generally favorable for complete degradation of cVOCs
into their innocuous byproducts—carbon dioxide, water, and chloride. Because
phytoremediation activities were thought to have the potential to affect redox conditions
at the site, the OU 1 ROD specified that performance monitoring should include the
redox conditions beneath the plantations to check for potential adverse effects from
phytoremediation. The OU 1 ROD also allowed for an evaluation of natural attenuation
processes in the event that the phytoremediation component of the remedy was
discontinued.

In 1995, the Navy began a cooperative effort with the United States Geological Survey
(USGS) to investigate various natural attenuation mechanisms at OU 1 (USGS, 2003).
The USGS monitored cVOC concentrations and geochemical conditions in groundwater
and surface water on an annual basis from 2001 through 2015 to verify that conditions
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remain favorable for biodegradation (USGS, 2015). The USGS monitoring program was
discontinued after the 2015 sampling event because the Navy concluded that the
monitoring program had met its original objectives.

Using the USGS data and LTM data, the Navy evaluated natural attenuation
effectiveness at the site in 2012 (Navy, 2012a). The Navy subsequently performed
additional biodegradation studies as part of the supplemental Rl (Navy, 2023a), as
discussed further in Section 4.2.1.

Land Use Controls. As part of the remedy, LUCs were initiated in 2000 to prevent
undue exposure to landfill contaminants in the future. These LUCs included tide gate
inspections, preventing the installation of drinking water wells, preventing interference
with remedial activities, and preventing development or activity that would disrupt the
natural attenuation processes or disturb the landfill, tide flat, or adjoining marsh and
shoreline in a manner that could lead to human exposure. These LUCs have been
maintained through a Navy permit process which requires all proposed construction
activity to be reviewed and approved by the Navy Environmental Remedial Project
Manager (RPM), who assesses proposals against the IC Plan requirements (Navy,
2020d).

The updated IC Plan (Navy, 2020d) describes in detail the current land use and users,
objectives of the LUCs, and implementation of the LUCs for OU 1. During this FYR
period, annual LUC inspections were conducted to document that LUCs are being
maintained and have met the following expectations stated in the OU 1 ROD:

« No new water wells have been installed, except for monitoring wells or wells that
may be needed for future remedial actions.

< Access controls have been maintained and have prevented access.

- Current land use remains unchanged, and if changes are made, the change will
be reviewed and approved in collaboration with Ecology and the EPA.

- The asphalt landfill cover surface is present and documented to: 1) not require
major repairs, or 2) repairs are recommended.

« No new drinking water wells have been installed on Navy property or within 1,000
feet of the landfill.

- Administrative procedures are in place to control digging at the landfill and have
been followed.

The objectives of the LUCs for areas within OU 1 identified on Figure 2-1 are as follows:
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- Area A - Land use restrictions that prevent construction of water wells, except
for monitoring wells or wells that may be needed for future remedial actions. This
area is downgradient of the landfill.

- Area B - Land use restrictions that prevent construction of water wells, except
for monitoring wells or wells that may be needed for future remedial actions. This
area is, or may be, downgradient of the landfill.

 Area C - Land use restrictions that address procedures for controlling
construction or maintenance activities to prevent activities that would interfere
with or compromise the monitoring or other remedial actions for the site. The
Navy will be able to conduct construction or maintenance activities. Prior
approval of Ecology and EPA will be required for construction or maintenance
activities that could affect the monitoring or remedy.

« Area D - Land use restrictions and requirements that address maintenance of
the landfill cover (including the asphalt cover) and procedures for controlling
activities that involve digging or construction at the landfill that could cause
exposures to contaminants in soil, groundwater, or vapor within or from the
landfill (see 2020 IC Plan for full description).

« Area E - Land use restrictions that address procedures for controlling
construction or maintenance activities that would (1) disturb the wetlands
adjacent to the landfill and could cause exposures to contaminants from the
landfill that may be present in the sediments or surface water, or (2) interfere with
or compromise the monitoring or other remedial actions for the site. The Navy will
be able to conduct necessary construction or maintenance activities subject to
(1) taking measures to protect workers and prevent short-term and long-term
risks from landfill contaminants and (2) complying with requirements of pertinent
wetlands regulations.

« All Areas — NBK Keyport will remain a secure facility, limiting access to
individuals with bona fide business with the Navy, or invitees. Should the United
States decide to cease using the property for military operations (but continue to
manage it), the need for and appropriate degree of fencing and securing
measures will be reviewed and reestablished at such time by the Navy, with
concurrence by Ecology and EPA.

The results of the annual LUC inspections are presented in Section 4.3.

2.2 Operable Unit 2

This section describes the remedy construction; investigations subsequent to remedy
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construction conducted during this FYR period; and OM&M for OU 2 Areas 2 and 8 (see
Figures 1-2, 1-4, and 1-5). The remedy for OU 2 has been implemented, construction is
complete for all elements, OM&M activities are ongoing, and LUCs are in place.

2.2.1 OU 2 Remedy Construction

Per the OU 2 ROD (Navy, EPA, and Ecology, 1994), the remedy includes the following
components:

Area 2:

« Install additional upgradient wells to confirm no upgradient source of COCs
exists.

- Perform monitoring of natural attenuation parameters.
e Implement LUCs to protect human health.
Area 8:

e July 1998 and March 1999 — Building 72 demolition and hot-spot soil removal
based on cadmium and chromium concentrations exceeding Model Toxics
Control Act (MTCA) Method B cleanup levels for soil ingestion.

- Perform monitoring of natural attenuation parameters.

e Implement LUCs to protect human health.

« Assess human health and ecological risks based on tissue and sediment data.
- Perform a risk assessment, if warranted.

< Implement contingent groundwater control actions if Area 8 groundwater
discharge to the adjacent beach is demonstrated to represent a risk to human
health or the environment.

In addition to the remedy components listed above, VOCs, semi-volatile organic
compound (SVOCs), and total petroleum hydrocarbons (TPH) as diesel in soil were
characterized in 1998 and 1999 at OU 2 Area 8. The monitoring for the independent
remedial actions under MTCA for diesel contamination has been completed, as detailed
in the fourth FYR (Navy, 2015a). An Explanation of Significant Differences (ESD) was
issued for OU 2 Area 8 in 1996 (Navy, EPA, and Ecology, 1996), after initial monitoring
requiring chromium speciation indicated that total chromium concentrations could be
assumed to be 100 percent hexavalent chromium. Therefore, chromium speciation was
discontinued based on the ESD.
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2.2.2 OU 2 Post-Remedy Construction Investigations

During this FYR period, additional investigations were conducted at OU 2 Area 2 and
OU 2 Area 8 to address recommendations from the fifth FYR (Navy, 2020a). The
activities associated with, and objectives of these investigations are described below.
The data review and evaluation results are presented in Section 4.2.

An additional investigation conducted at OU 2 Area 2 during this FYR period included:
« Soil and groundwater supplemental investigation

In addition, LTM sampling occurred in 2023 and 2024. The activities associated with,
and objectives of these Area 2 sampling events are described below. The data
review/results are presented in Section 4.2.

Area 2 Soil and Groundwater Supplemental Investigation. A soil and groundwater
supplemental investigation report was completed in April 2023 (Navy, 2023g) to assess
whether cVOCs in soil and groundwater extend beyond the existing monitoring well
network and to establish current site conditions. Eleven soil borings were drilled, and 11
groundwater monitoring wells were installed in the borings at the locations shown on
Figure 2-2. Borings were advanced to total depths between 20 and 40 feet and between
three (3) and five (5) samples were collected from each boring for a total of 51 soil
samples.

Area 2 Long-Term Monitoring Sampling. An LTM report was completed in March
2024 (Navy, 2024e) to report the results of the Spring 2023 sampling. The purpose was
to re-sample new monitoring wells that were installed in 2022 to determine whether
cVOCs in groundwater extend beyond the existing LTM well network and to establish
current site conditions. Samples were collected from three (3) previously existing wells
and the 11 new wells installed in 2022. Based on the results of this sampling event and
the April 2023 soil and groundwater supplemental investigation (Navy, 2023g),
additional sampling was conducted at Area 2 in 2024. The data for this sampling event
were not finalized within this FYR reporting period, but the Area 2 sampling scope
consisted of (Navy, 2024j):

« Groundwater sampling for cVOCs and MNA parameters
- Sediment and surface water sampling for cVOCs

Additional investigations conducted during this FYR period at OU 2 Area 8 include:
e 2023 and 2024 vapor intrusion sampling,

« Bench-scale study,
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e 2024 seep sampling, and
e Supplemental RI.

The activities associated with, and objectives of these Area 8 investigations are
presented below. The data review/results are presented in Section 4.2.

Vapor Intrusion Sampling (Navy, 2024g). Vapor intrusion sampling activities were
conducted in August 2023 and January 2024 (two sampling events) at buildings north
and west of the former plating shop comprising OU 2 Area 8. The overall objectives of
the vapor intrusion sampling were to perform paired sub-slab vapor and indoor air
monitoring as recommended for Buildings 82 and 98 to evaluate whether the vapor
intrusion pathway has become complete in these two (2) buildings since the 2018 vapor
intrusion study (Navy, 2019a) and, if so, whether the completed pathway has the
potential to pose a risk to human health.

While the vapor intrusion pathway is not currently a complete exposure pathway,
additional inspections and sampling were recommended in the 2018 vapor intrusion
study report to ensure no future risks go undetected. Paired sub-slab vapor and indoor
air monitoring every five (5) years were recommended for Buildings 82 and 98 (Navy,
2019a). Trichloroethene (TCE) concentrations exceeded sub-slab project action limits
(PALSs), even after applying building-specific attenuation factors (BSAFs), and are more
than half the indoor air PALs for these buildings, so there is a potential for indoor air
vapor intrusion. It was recommended that sub-slab vapor and indoor air monitoring be
conducted approximately two years prior to the FYR due dates, in January
(representing winter conditions) and July (representing summer conditions). The Vapor
Intrusion Long-Term Monitoring and Building Inspection Plan (Navy, 2021c) includes the
possibility of conducting monitoring sooner than every five (5) years if an event that
could change building conditions, such as an earthquake, takes place. The
recommendations also allow that if the results from the two (2) seasons are similar, then
the monitoring program may also be reduced to winter only for subsequent monitoring
events.

Building 85 is currently used for storage purposes and is not occupied on a regular
basis, indoor air concentrations were no more than 3% of their respective PALs, and
sub-slab concentrations did not exceed screening levels based on its BSAF, so the
potential for vapor intrusion is low if building conditions remain the same. It was
recommended that annual building use monitoring be performed, with the contingency
of additional inspections and sub-slab vapor and indoor air monitoring every five (5)
years if building use changes. No further actions were recommended for Building 1074,
where no indoor air or sub-slab vapor exceedances were observed.

Results of the sampling are provided in Section 4.2.3.
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Amendment Identification and Bench-Scale Study (Navy, 2023i). A laboratory and
bench-scale study were conducted to assess the potential effectiveness of funnel-and-
gate permeable reactive barrier (PRB) technology for a remedial alternative at OU 2
Area 8. The feasibility is dependent on site conditions, which include variable high
salinity, tidal effects on groundwater flow direction, and the potential absence of an
aquitard to minimize underflow beneath a PRB. Conceptually, the SubflowRx
technology developed by Ai-Remedial Systems (Ai-RS) is a funnel-and-gate type PRB
where sheet piling (funnel) directs groundwater to gates (PileGates) that house
replaceable cartridges (CartridgeRx) containing candidate media and/or treatment
amendments; the system acts as a potentially low-maintenance PRB with modular
treatment capabilities.

2024 Seep Sampling. A seep sample with a field duplicate was collected at OU 2 Area
8 in March 2024 and analyzed for dissolved metals, total mercury, and VOCs in
accordance with the drum investigation SAP that also included additional sampling at
Area 2 (Navy, 2024j). This seep sample was collected to supplement the extensive
terrestrial data collected in support of the supplemental RI, so that a data set that
included data points comparable to all of the historical LTM data was available. The
results of this seep sampling were not presented in a final report within this FYR
reporting period.

Supplemental Remedial Investigation. A supplemental Rl was conducted from June
2021 to February 2024 and the report is in progress. This report supplements the
original RI for OU 2, finalized in 1993 (Navy, 1993a). The overall objective of the post-
ROD investigation was to refine the CSM in support of alternative selection to mitigate
site contamination from seeping onto the adjacent beach. Geophysical field
investigations were completed in June 2021 to locate subsurface features such as
utilities and previous remedial action components (i.e., slurry walls) as well as to
delineate saltwater intrusion into the terrestrial freshwater aquifer.

Direct-push technology (DPT) soil and groundwater grab sampling was completed in
May 2023. Soil samples were collected from unsaturated soil above the groundwater
interface, the air/groundwater interface, and the bottom of the borehole. Field screening
was used to select intervals for the collection of up to an additional three (3) grab soil
samples and three (3) groundwater samples. Results of the field screening and
laboratory results from the grab soil and groundwater samples were used to select
locations for permanent groundwater monitoring wells and/or to determine whether data
gaps exist.

Soil and groundwater samples were obtained from continuous-core, direct-push borings
at 18 investigation locations and one (1) soil-only location where groundwater was not
encountered. The deepest boring was 24 feet deep. The field team attempted 12
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additional borings but could not complete them because of subsurface conditions.
2.2.3 OU 2 Operations, Maintenance, and Monitoring

As discussed for OU 1, LTM was also paused for OU 2 Area 8 in 2018, with more
focused monitoring events performed in support of site recharacterization. LTM will be
resumed once the LTM plan has been revised in collaboration with the EPA, Ecology,
and Suquamish Tribe. Although the traditional LTM program has been paused, the
other monitoring conducted during this period has met the intent of the ROD-required
monitoring. The characterization data collected during this FYR period are provided in
Section 4.2.

OU 2 Area 2 Monitoring. Since the OU 2 ROD (Navy, EPA, and Ecology, 1994),
groundwater monitoring (i.e., LTM) has been conducted at OU 2 Area 2 to establish
trends in COC concentrations and determine when LUCs can be discontinued. During
this FYR period, the LTM program at Area 2 involved periodic sampling of groundwater
from three (3) point of compliance monitoring wells (i.e., 2MW-1, 2MW-6, and MW2-8)
for vinyl chloride (VC), with comparison of results to the RG for VC. The LTM program
also involves periodic water level measurements to monitor the groundwater flow
direction. Figure 2-2 includes the three LTM wells for OU 2 Area 2, as well as additional
wells installed and sampled as part of the investigations during this FYR period.

A one-time groundwater sampling event for 1,4-dioxane occurred at Area 2 in 2007 to
evaluate if this chemical of emerging concern was present. Concentrations of 1,4-
dioxane in these samples were all below the screening level of 4 micrograms per liter
(ug/L). Based on a decrease in the MTCA B cleanup level for 1,4-dioxane to 0.44 pg/L,
the fourth FYR recommended two additional sampling events for 1,4-dioxane at Area 2
under the LTM program, which occurred in 2017 and 2018. Concentrations of 1,4-
dioxane in these groundwater samples were either non-detect or below the lower
screening level, so sampling of 1,4-dioxane at Area 2 was discontinued per the
recommendation from the fourth FYR.

LTM sampling was conducted in 2023 and 2024 during this review period; however, the
2024 report was not finalized within this FYR period. In 2020 sampling was not
conducted due to contract changes from one LTM contractor to a different contractor.
No sampling was conducted at the three (3) existing LTM wells in 2021 or 2022 due to
the soil and groundwater supplemental investigation conducted in 2022. The results of
the LTM program are described in Section 4.2.

OU 2 Area 2 LUCs. As part of the remedy, LUCs were implemented to prevent
residential land use and construction of domestic wells. The updated LUC Plan (Navy,
2020d) describes in detail the current land use and users, objectives of the LUCs, and
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implementation of the LUCs for OU 2 Area 2. During this FYR period, annual LUC
inspections were conducted to document that LUCs are being maintained and have met
the following expectations stated in the OU 2 ROD:

« No new water wells have been installed, except for monitoring wells or wells that
may be needed for future remedial actions.

< Access controls have been maintained and have prevented access.

- Current land use remains unchanged (i.e., industrial or commercial purposes
only), and if changes are made, the change will be reviewed and approved in
collaboration with Ecology and the EPA.

- Administrative procedures are in place to control digging at Area 2 and have
been followed.

The results of the annual LUC inspections are provided in Section 4.3.

OU 2 Area 8 Monitoring. As described in the preamble to this monitoring section, LTM
was paused in 2018, with more focused monitoring events performed in support of the
site recharacterization. LTM will be resumed once the LTM plan has been revised in
collaboration with the EPA, Ecology, and Suquamish Tribe. The characterization data
collected during this FYR period are presented in Section 4.2.

OU 2 Area 8 LUCs. As part of the remedy, LUCs were initiated in 2000 to prevent
exposure to soil and groundwater.

The updated LUC Plan (Navy, 2020d) describes in detail the current land use and
users, objectives of the LUCs, and implementation of the LUCs for OU 2 Area 8. During
this FYR period, annual LUC inspections were conducted to document that LUCs are
being maintained and have met the following expectations stated in the OU 2 ROD:

» Access controls have been maintained and have prevented access.

< No new water wells have been installed, except for monitoring wells or wells that
may be needed for future remedial actions.

- Current land use remains unchanged (i.e., industrial or commercial purposes
only), and if changes are made, the change will be reviewed and approved in
collaboration with Ecology and the EPA.

- Administrative procedures are in place to control digging at Area 8 and have
been followed.

The results of the annual LUC inspections are presented in Section 4.3.
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Table 2-1. Summary of Remedial Action for OUs 1 and 2

Reasonably Remedy Long-Term Management
Anticipated Land coc Construction or Site
0u, Site Use Requiring Action Media RGs RAOs? Remedy Component Complete Closeout Strategy
ou1 Active military installation VOCs Soil, waste, | No RGs were established Prevent human exposure to soil and landfill waste. Upgrade and maintain the landfill cover — Initial upgrade construction is Yes Maintain soil cover and
vapor in OU 1 ROD. Prevent human exposure to landfill vapor. complete and maintenance ongoing. phytoremediation plantation, as
Prevent unacceptable risks to humans from soil and air LUCs: ongoing. needed.
above state MTCA B Levels. Conduct annual LUC
monitoring.
1,1-DCA Ground- 800 pg/L Prevent human exposure to groundwater as drinking water. | Treat VOC hot spots in the landfill by phytoremediation: ongoing, including Yes Conduct LTM until RGs are
1,2-DCA water 5 pgiL Prevent unacceptable risks to humans and aquatic additional site characterization at the South Plantation for remedy met.
1,1-DCE 0.5 pglL organisms due to migration of groundwater into adjacent optimization. Conduct annual LUC
cis-1.2-DCE 70 pglL aquatic environments. ' Con('jupt LTM, jnc[uding phytoremediatioq monitoring, intrinsic . monitoring.
trans-1.2-DCE 100 pglL bioremediation monitoring, anq risk and compliance monitoring: ongoing
until RGs are met.
PCE 5pgll LUCs: ongoing.
11.1-TCA 200 pgll Take contingent remedial actions for off-base domestic wells, if necessary:
TCE 5 g/l ongoing monitoring.
VC 0.5 pg/L
PCBs 0.04 pgiL
1,4-dioxane (Not identified 0.44 ug/L (MTCA Method
in OU 1 ROD) B Cleanup Level)
1,1-DCA Surface None Prevent unacceptable risks to humans due to ingestion of Upgrade the tide gate: construction complete. Yes Conduct LTM until RGs are
1,2-DCA Water 59 pg/L shellfish. Conduct LTM: ongoing until RGs are met. met.
1,1-DCE 1.9 g/l Prevent unacceptable risks to aquatic organisms due to Conduct annual LUC
cis-1.2-DCE None surface water exposure. monitoring.
trans-1,2-DCE 33,000 pg/L
PCE 4.2 uglL
1,1,1-TCA 41,700 pg/L
TCE 56 pg/L
VC 1.9 pg/lL
PCBs 0.04 pg/L
1,1-DCA Sediment State Sediment Quality Prevent unacceptable risks to humans due to ingestion of Remove PCB-contaminated sediments from seep location: completed. Yes Conduct LTM to monitor
1,2-DCA Standards/Bioassays® shellfish as defined by concentrations in littleneck clams (see Upgrade the tide gate: construction complete. migration.
1,1-DCE fissue). Conduct LTM: ongoing LTM to monitor contaminant concentrations and Conduct annual LUC
cis-1 2-DCE Prevent unacceptable risks to aquatic organisms due to compare to the time of the OU 1 ROD. monitoring.
j sediment exposure.
trans-1,2-DCE
PCE
1,1,1-TCA
TCE
VC
PCBs 12 mg/kg organic carbon
1,1-DCA Marine 304 mglkg Prevent exposure to humans due to ingestion of shellfish Upgrade the tide gate: construction complete. Yes Conduct LTM to evaluate
1,2-DCA Tissue 0.33 mglkg above a cumulative incremental cancer risk of 1 x 105 or Conduct LTM: ongoing LTM to monitor contaminant concentrations and potential bioaccumulation of
11-DCE 0.051 mglkg above a noncancer hazard index of 1.0. compare to the time of the OU 1 ROD. PCBs.
cis-1.2-DCE 30 mglkg Prgvent exposure tg aquatic organism§ above the ecological Conduct gnqual LUC
trans-12-DCE 61 mghkg risk-based screening levels (Appendix J of Navy [1997a]). monitoring.
PCE 0.59 mg/kg
1,1,1-TCA 61 mg/kg
TCE 2.8 mglkg
VC 0.016 mg/kg
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2.0 Response Action Summary

Table 2-1 (continued). Summary of Remedial Action for OUs 1 and 2

Reasonably Remedy Long-Term Management
Anticipated Land coc Construction or Site
ou, Site Use Requiring Action Media RGs RAOs? Remedy Component Complete Closeout Strategy
PCBs 0.015 mg/kg (HH)/ 2.6
mglkg (Eco)
OU 2, Area 2 | Active military installation TCE Ground- 5 g/l Prevent human exposure to groundwater as drinking water | Install additional upgradient wells to confirm no upgradient source of COCs Yes Conduct LTM until RGs are
VC watere 0.1 yglL (assumed PQL at and inhalation of volatiles while showering. exists: construction complete. met.
the time of the OU 2 ROD; Reduce concentrations of contaminants in groundwater to Conduct LTM: ongoing until RGs are met for VC (already met for TCE). Conduct annual LUC
current PQLs can achieve drinking water quality. LUCs: ongoing. monitoring.
current RG of 0.029 uglL)
TCE Soile MTCA Method B Cleanup Prevent human exposure to soil or vegetables grown in soil LUCs: ongoing. Conduct annual LUC
VC Levels (residential). monitoring.
OU 2, Area 8 | Active military installation Cadmium Ground- 5 g/l Prevent human exposure to groundwater as drinking water. Install additional monitoring wells: construction complete. Yes Conduct LTM until RGs are
Chromium Il water" 16,000 pg/L Protect sediments and surface water quality offshore of Conduct LTM of groundwater, seep water, sediment, and tissue in the met.
Chromium VIc 80 ug/L Area 8 in Port Orchard Bay from contaminants in intertidal zone of Area 8: ongoing until RGs are met. Conduct annual LUC
Chromium (total) 50 pglL groundwater that could cause future adverse impacts or LUCs: ongoing. monitoring.
11-DCE 7 uglL human health risks. Assess risks to human health and the environment using the sediment and
cis-1.2-DCE 70 pglL tissue monitoring data: completed and presented in this FYR report.
PCE 5 uglL Implement contingent groundwater control actions if Area 8 groundwater is
111-TCA 200 uglL demonstrated to be a significant source of the chemicals that cause risk in
T Mg sediments or tissue: to be completed based on recent ecological risk
TCE 5 g/l assessment.
Arsenicd Soilf MTCA Method B Cleanup Prevent human exposure to soil. Soil hot spot removal: construction complete. Conduct annual LUC
Cadmium Levels Protect groundwater and surface water quality from soil LUCs: ongoing. monitoring.
Chromium containing COCs.
VOCs

aThe RAO Statements included in this table are summary versions of the RAO statements from the OU 1 and OU 2 RODs. Please refer to the RODs for the complete text of each RAO statement.

bWashington State Sediment Quality Standards (SQS) value of 12 mg/kg for PCBs was set at the time of the signed OU 1 ROD. Current SQS values are applicable to all other COCs as established in the OU 1 ROD. Bioassays will be performed if chemical results fail the SQS as established on page 95 of the OU 1 ROD.

cTrivalent and hexavalent chromium (chromium Ill and VI, respectively) were dropped from COC list.

dConcentrations were found to be below background, so contaminant was dropped from COC list.

eThe third FYR explains that the LTM program at OU 2 Area 8 tracks cadmium, chromium, TCE, PCE, 1,1-DCE, cis-1,2-DCE, and 1,1,1-TCA in groundwater based on historical detections above ARARs. Other chemicals noted as COCs and potential COCs in the ROD, have either not been detected, or detections were far below
the ARARs.

fSimilar to groundwater at OU 2 Area 8, the OU 2 ROD contains tables that list COCs and potential COCs. However, due to limited detections, concentrations far below ARARs and based on considerations explained in the third FYR, the list of routinely tracked COCs in soils was focused to a subset of COCs for subsequent
monitoring.

ARAR - applicable or relevant and appropriate regulation

COC - chemical of concern

DCA - dichloroethane

DCE - dichloroethene

LTM - long-term monitoring

LUC - land use control

MTCA — Model Toxics Control Act

mg/kg — milligrams per kilogram

OU - operable unit  TCE - trichloroethene

PCB - polychlorinated biphenyl

PCE - perchloroethene, or tetrachloroethene

Mg/L — micrograms per liter

PQL - practical quantitation limit

RAO - remedial action objective

RG - remedial goal

ROD - Record of Decision

SVOC - semi-volatile organic compound
TCA - trichloroethane

VOC - volatile organic compound
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3.0 Progress Since Last Five-Year Review

Per EPA FYR Guidance (EPA, 2016), Table 3-1 details the protectiveness
statements and determinations from the fifth FYR for NBK Keyport (Navy,
2020a).

The fifth FYR identified four issues with accompanying recommendations
intended to ensure future long-term protectiveness of the remedies. An additional
13 recommendations were made in the fifth FYR for findings identified through
the FYR process that may improve performance of the remedy, reduce costs,
improve management of O&M, accelerate site closeout, conserve energy, and/or
promote sustainability, but do not affect the current and/or future protectiveness
of the remedy. Tables 3-2 (recommendations affecting protectiveness) and 3-3
(recommendations not affecting protectiveness) list these recommendations and
provide the status of each recommendation (e.g., under discussion, ongoing,
addressed in next FYR, considered but not implemented, or completed).
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Table 3-1. Protectiveness Statement(s) and Determination(s) from the Fifth Five-Year Review

Operable
Unit/Site Protectiveness Determination Protectiveness Statement(s)
The remedy at OU 1 is short-term protective. Exposure pathways that could result in unacceptable risks are being controlled and
1 Short-Term Protective monitored via LUCs while further information is being obtained. Investigation work is ongoing to verify the risk conclusions in the OU 1

ROD, to allow evaluation of potential additional removal or remedial action(s) that could be taken to shorten the overall restoration
timeframe, and to ensure the remedy is protective in the long term.

The remedy at OU 2 Area 2 is short-term protective. Exposure pathways that could result in unacceptable risks are being controlled and
monitored via LUCs; however, the consistent VC detections above the RG and recent increased concentration in well 2MW-6 may be
an indication that cVOC mass detected in shallow groundwater (i.., wells 2MW-1, 2MW-3, and MW2-10) during the RI may have since
migrated deeper and further downgradient than revealed by the monitoring network. The remedy at OU 2 Area 8 is protective of human
health; however, it is not protective of ecological receptors based on a finding of unacceptable risk, for which a contingent remedial
action has not yet been implemented, as required by the ROD. To identify a feasible contingent groundwater control action, the Navy
will perform a supplemental Rl and focused FS. Once identified, and agreed upon by regulators and stakeholders, the Navy will perform

2 Not Protective remedial design, implement remedial action, and potentially conduct a shoreline repair to address elevated COC concentrations in
intertidal sediment and on-going discharge of these COCs in seep water. A ROD amendment or Explanation of Significant Differences
(ESD) will be prepared to document the contingent groundwater control action taken. The human health risk assessment at the Area 8

beach intertidal zone concluded that, despite the presence of several COCs in the beach sediment and clam tissue at concentrations
exceeding background and reference area concentrations, the incremental site risk over reference area risk for Suquamish subsistence
and recreational receptors meets target health goals. The ecological risk assessment concluded that there was no risk to higher trophic
level species, but acute and chronic exposure to accumulated contaminants in sediment pose a current potential hazard to benthic
organisms based on the bioassay results/endpoints.

Sitewide Not Protective The remedies at NBK Keyport are not protective based on a finding of unacceptable ecological risk at OU 2 Area 8.
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Table 3-2 (continued). Status of Recommendations from the Fifth Five-Year Review

Item
No.

Issue

Recommendation

Current Status

Current Implementation Status Description

Reference or
Completion Date
(if applicable)

a current potential hazard to
benthic organisms based on the
bioassay results/endpoints. This

area of exposure with
unacceptable risk is well
delineated and of limited extent
within the intertidal zone.

address elevated COC concentrations in
intertidal sediment and on-going discharge of
these COCs in seep water. Prepare a ROD
amendment or Explanation of Significant
Differences (ESD) to document the contingent
action taken.

N/A  not applicable
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Table 3-3. Status of Recommendations from Other Findings in the Fifth Five-Year Review

Reference or

OU 1and OU 2.

media will be acknowledged and considered during the future
FFS work at both OU 1 and OU 2 Area 8. The need for an
additional remedy revision to address PFAS will be evaluated
as needed once the PFAS Rl and risk assessment efforts are
completed. Initial PFAS results were included in the
Supplemental Remedial Investigation Report Site
Recharacterization, Operable Unit 1. In addition, a PFAS
preliminary assessment (PA) was completed in 2020, and a
site inspection (SI) was completed in 2023. Initial PFAS
sampling was also conducted during the ongoing OU 2 Area
8 supplemental RI.

Completion
Item Date (if
No. Issue Recommendation Current Status Current Implementation Status Description applicable)
Sitewide
. . . The Tier | Sampling and Analysis Plan Groundwater
During this F.Y R period, the PQL L Sampling at OU 1, Area 1 Former Landfill and Long-Term
used for VC is equal to the ROD | Adopt lower reporting limits as measured S .
L X . . : Monitoring at Area 2, OU 2 Van Meter Road Spill/Drum
RG which is associated with arisk |  concentrations decrease to near the . p .
5 Thic - Storage Site states “an RG of 0.5 pg/L was established by
1 of 2 x 10, This risk exceeds the | current PQL, and before any decision- Complete ) Navy, 2021d
. X ; . the ROD based upon the PQL. Since the laboratory selected
ROD target risk goals and MTCA | making regarding unrestricted use of the ) ;
. BN ) . for analysis can currently achieve an LOQ of 0.020 pgiL,
allowable risk but is within EPA’s sites. .
target ranae comparison of sample results to the current MTCA Method B
getrange. cleanup level of 0.029 pg/L will be performed.”
Since the fifth FYR the Navy’s approach for investigating and
addressing PFAS has changed. PFAS will be addressed
under separate RI efforts throughout the facility because: 1)
PFAS science and treatment technology are still under
development; 2) regulatory values and risk assessment
protocols are still under development; 3) risk results from
other non-PFAS contaminants at both OU 1 and OU 2 Area 8
already warrant revision of the selected remedies, so the
Navy intends to evaluate remedy revision based on these
findings instead of deferring action in anticipation of
PFAS compounds have been . advances in PFAS regulatory, science, and technology .
detected in groundwater samples Include.PF'AS n the' supplemental . development; and 4) the nature and extent of PFAS impacts Navy, 202333
2 from existing monitoring wells at remedial investigations currently Ongoing have not yet been fully defined. The presence of PFAS in site Navy, 2020e;
underway at OU 1 and OU 2 Area 8. X Navy, 2023j
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Table 3-3 (continued). Status of Recommendations from Other Findings in the Fifth Five-Year Review

Reference or

Item No.

Issue

Current Implementation Status Description

Completion
Date (if
applicable)

The OU 1 LTM reports continue to

use %2 the highest “U” value when

generating trend graphs, which

appears not to conform to the

recommendations of the fourth
FYR.

LTM sampling was put on hold prior to the start of this FYR
period; therefore, no trend graphs have been generated.

Recent workplans are clear regarding how undetected values
will be treated during analysis. The HHRA/ERA Work Plan
states: “In addition, the data evaluation describes how the
analytical data will be assessed and managed in the
HHRA/ERA addendum including: how non-detected
chemicals and duplicates are treated, how data qualifiers
influence the data, and how the reference area dataset is
used to evaluate incremental site risk in excess of risk
associated with levels of naturally occurring substances (e.g.,
metals) or other chemicals with potential sources other than
the site (e.g., PFAS, PCBs, dioxins, and PAHs).”

N/A

The ROD RG for VC was based on

the PQL achievable at the time of

the ROD; however, SIM analysis is

now available that can achieve
lower reporting limits.

samples for VC using SIM analysis to
achieve a lower reporting limit.

Recommendation Current Status
Operable Unit 1
In accordance with Ecology’s comments
on the recent LTM reports, present a
statistical evaluation of contaminant Ongoing
concentration trends over time in each
LTM report.
Compare VC results to current ARARS,
including analyzing surface water Complete

See ltem #1.

Navy, 2021d

Currently, the surface water PCB
data are not compared to ARARs

for the protection of human health.

Compare future surface water PCB data
to the current ARAR for human health
exposure pathways (including incidental
ingestion and finfish and shellfish
consumption), given that the
concentration can now be achieved by
the laboratories using congener analysis.

Complete

The Supplemental Remedial Investigation Report Site
Recharacterization, Operable Unit 1 compared PCB
concentrations in groundwater, surface water, and porewater
to the current surface water ARAR of 170 pg/L. However,
several non-detect samples had reporting limits that were
greater than 170 picograms per liter (pg/L).

The recommendation has been incorporated into the human
health risk assessment addendum that is currently in

Navy, 2023g

progress.
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Table 3-3 (continued). Status of Recommendations from Other Findings in the Fifth Five-Year Review

Reference or
Completion
Date (if
Item No. Issue Recommendation Current Status Current Implementation Status Description applicable)
Information and revised methods
of evaluating environmental media
contained i the 2013 revised SMS | 0 e 0 2 Area 8 ERA Work Plan
and in the Sediment Cleanup User to the extent practical for any future
Manual (SCUM) manual were ERAs conduc?ed at NBK Key ort in The 2021 SCUM guidance and 2013 SMS regulation are
6 incorporated into the recent ERA . . yport Completed referenced in the OU 1 Human Health and Ecological Risk Navy, 2022d
: " particular the upcoming planned ERA for
for OU 2 Area 8, in addition to 1 h that risk Assessment Work Plan.
updates that have occurred to OU1, such that rs assessments are
federal and state ERA guidance performed consistently across OUs.
guidelines, and policy since the
OU 2 ROD.
During annual LUC inspections
and the FYR site inspection, Conduct landfill venti q
several cracks were observed in onduct fandiill venting and cover LUC inspection reports reported cracks in pavement every
the asphalt pavement of the upgrades, as planned in FY 2021, to year from 2020 to 2024.
Central Landfill. Also. alder trees address potential risks from methane Navy, 2024k;
7 and other brush are’ rowing u migration beyond the landfill boundaries Ongoing . ) ) 2024c; 2023d;
trouah benetrations ir?the ag hpalt and prevent direct contact with the The Navy will mcorpprate the congepts of landfill venting and 2022a; 2020b.
pave?ner;t ol foundatior?s . underlying soils in the future, cover upgrades into th(:‘ se_ele<t:_t|on process for remedy
; optimization.
the southern portion of the Central respectively.
Landfill.
Operable Unit 2 Area 2
During this FYR period (i.e., total
of three [3] monitoring events), all | Discontinue monitoring for 1,4-dioxane 1,4-dioxane monitoring was discontinued as recommended in
8 1,4-dioxane results were either | at OU 2 Area 2, it is not present at levels Completed the 2019 LTM Report dated August 26, 2020. Therefore, Navy, 2020f
non-detect or below the MTCA B which pose unacceptable risk. 2019 was the last time 1,4-dioxane was sampled at Area 2.
cleanup level of 0.44 ug/L.
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Table 3-3 (continued). Status of Recommendations from Other Findings in the Fifth Five-Year Review

Reference or
Completion
Date (if
Item No. Issue Recommendation Current Status Current Implementation Status Description applicable)
Operable Unit 2 Area 8
During this FYR period, several
COCs (including 1,1-DCE, 1,1,1-
TCA, arsenic, lead, mercury,
thallium, and zinc) in groundwater, . .
seep water, and surface water ? Z&Tso(fi::;fug?:nggsgs gtﬁgﬁggegg Supplemental RI that is in progress analyzed for a variety of
9 samples were consistently, or update the list of 8008 to reflect curreni Ongoing contaminants and will evaluate where there are exceedances N/A
more frequently than not, detected conditions in aroundwater. seep water in soil and groundwater. The future ROD amendment will
below their RGs. In addition, no an dgsu ace wa{er P ’ modify the COC list as necessary.
RG was established in the ROD for '
V/C, which is a breakdown product
of the chlorinated solvent COCs
present at the site.
) VC will be added to the LTM analyte list once LTM sampling
esgg}%ﬁz\éc t';e”gtg‘DC?g . resumes following the supplemental RI.
i y Jiti
breakdown compound of other Add VC to the LTM analyte list and . . ) o
10 chlorinated solvent COCs and compare results to current ARARS to Ongoi The Tier | Sampling and Analysis Plan Long Term Monitoring Navy 2021d
should be included in the LTM evaluate the magnitude and extent of ngoing Area 1 Former Landfil and Area 2 Van Meter Road Spill and |~ &%y,
analyte list to provide a this contaminant at the site. Drum Storage Operable Units 1 AND 2 states "VC wil also
comprehensive understanding of be added to the LTM program at Ar.ea 8 during scoping of t.he
COC fate and transport over time. future LTM QAPP to evaluate chlorinated solvent degradation
over time.”
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Table 3-3 (continued). Status of Recommendations from Other Findings in the Fifth Five-Year Review

Reference or
Completion
Date (if
Item No. Issue Recommendation Current Status Current Implementation Status Description applicable)
Prepare a building inspection and
monitoring plan based on the
recommendations of the vapor intrusion . ; L o
During the 2018 vapor intrusion study report to ensure that the vapor The ,l_;;';aia::/t?g ,?;,llr;migncgﬂg[;g;n;nhg%'gﬁoggg gﬁﬁ dianIdmg
investigation, cVOC concentrations | intrusion pathway remains incomplete. . P P . 'ng
. . . inspections have been conducted annually during this FYR
in sub-slab vapor exceeded PALs | Include annual foundation inspections for ; s . o
o S ; period. Paired indoor air and sub-slab vapor monitoring was | Navy, 2021c
11 underneath Buildings 82, 85, and Buildings 82, 85, and 98 and paired Completed M . )
i ) . . o conducted in Buildings 82 and 98 in support of this FYR as Navy, 2024g
98; however, the vapor intrusion | indoor air and sub-slab vapor monitoring recommended in the building inspection plan. The results '
pathway was found to be every five (5) years for Buildings 82 and were reported in the 2024 Final Indoor Vapér Intrusion
incomplete. 98. Add paired indoor air and sub-slab Sampling report
vapor monitoring every five (5) years for piing report.
Building 85 if warranted based on future
changes in building use or occupancy.
Operable Units 1 and 2
Weather patterr) changes (i.e., Update the LTM Work Plan accordingly
local atmospheric pressure and -
. " - to use a downhole conductivity probe to
wind conditions) may significantly identify the saltwater interface in each
impact the magnitude and duration 2 P . This recommendation will be considered during future LTM
12 : . monitoring well (above which is the Ongoing : N/A
of saltwater intrusion and . : planning.
) X ideal/most representative depth for
ultimately, the timeframe when . :
sampling groundwater) prior to sample
best to sample groundwater for ;
: collection.
freshwater contaminants.
Site 23
Add Site 23 back into the LUC Plan,
Site 23 was removed from the along with the other LUC only sites (i.e., Navy, 2024c;
13 Sites 7 and 22), to ensure LUCs are Site 23 and Areas 7 and 22 were included in the 2020 Navy, 2023d;
most recent IC Plan (Navy, adequately implemented and Complete through 2024 IC inspections Navy, 2022a;
2017a). N : : ’ ’
maintained, preventing exposure to Navy, 2020b.
contaminated soil and groundwater.
N/A not applicable
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4.0 Five-Year Review Process

4.1 Community Notification, Involvement, and Interviews

There are specific requirements pursuant to CERCLA Section 117(a), as amended, for
certain reports to be released to the public and the public notified of proposed cleanup
plans and remedial actions. The community notification and involvement activities for
NBK Keyport are described below.

4.1.1 History of Community Involvement

The community has historically been informed of progress at NBK Keyport through fact
sheets, public notices, open houses, public meetings, and bus tours of the sites. The
community had substantial input into the remedy for OU 1 (i.e., the former landfill)
causing the Navy to re-evaluate the proposed plan and segregate OU 1 from OU 2 to
allow for continued public input at OU 1. The proposed plans for OUs 1 and 2 were
circulated for public comment prior to finalization of the RODs. Key documents have
been made available for review at Navy facilities; the Kitsap Regional Library in
Bremerton, Washington; and the Poulsbo Branch Library in Poulsbo, Washington. In
addition, a NAVFAC Northwest website repository was added, with the previous FYRS,
current questionnaire, and LUC documentation, to support involvement in this FYR. The
link to the website repository is:

https://pacific.navfac.navy.mil/Facilities-Engineering-Commands/NAVFAC-
Northwest/Our-Services/Environmental-Stewardship/Environmental-Restoration/Naval-
Base-Kitsap-Keyport/

A community relations plan was prepared in 1990 and most recently updated in 2008.
The Navy has contracted for update of the 2008 plan using the EPA’s 2020 Superfund
Community Involvement Handbook and EPA Toolkit (EPA, 2020), with an internal draft
document due to the Navy in late 2025.

In 1988, a Technical Review Committee was established, with representatives from the
public and government entities. In March 1995, the Technical Review Committee was
replaced with a Restoration Advisory Board (RAB). The RAB members included
representatives of the Navy, regulatory agencies, civic groups, private citizens, tribal
governments, local governments, and environmental activist groups. The RAB remained
active through all phases of remedy constriction and implementation but was ultimately
disbanded in October 2004 due to lack of continued interest in maintaining the RAB. In
2024, the Navy surveyed local citizens and organizations to evaluate whether the public
would be interested in restarting the RAB at NBK installations. Questionnaire links were
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widely distributed to community members and other interested parties, including nine (9)
Tribal representatives, via the following methods:

« Postcards mailed to 21,690 local contacts. The mailing distribution area was
defined as a 1-mile radius from NBK and included parcel owners outside of the
radius who owned property within the mailing distribution area.

« Press release by Naval Facilities Engineering Systems Command (NAVFAC)
Northwest Public Affairs Officer (PAO).

« Public notices published:

o0 North Kitsap Herald and Port Orchard Independent newspapers (digital
and print)

o Kitsap Sun (digital and print)

- E-mail notification and an e-mail reminder by the NAVFAC Northwest PAO to
approximately 480 contacts.

« Social media posts (Facebook - https://www.facebook.com/kitsapnavy/) and a
reminder post before close of questionnaire by the NAVFAC Northwest PAO.

« Direct outreach to local Tribal contacts by the NAVFAC Northwest Regional
Tribal Coordinator.

Four hundred respondents (an approximate 2.4% response rate, based on the
postcards sent to residents) representing a cross section of the community, including
local residents, business owners, city department heads, environmental groups, and
local government officials, answered the questionnaire. The majority (~65%) of the
respondents felt that a RAB should be formed for the NBK installations (including NBK
Bangor, NBK Bremerton, Jackson Park Housing Complex, NBK Keyport, NBK
Manchester, and Naval Hospital Bremerton; Navy, 2024n).

The Navy is working to establish the new RAB, with meetings planned to start by the
end of 2025. The new RAB is planned to address all of NBK, including NBK Keyport.

The town of Keyport also has the Keyport Improvement Club (KIC), which was
incorporated in 1921 (http://www.keyport98345.com/). KIC is a group of volunteers who
work on events and projects to strengthen the community and make life better for
Keyport residents. KIC serves as an unofficial link between the Keyport community and
larger organizations such as Kitsap County government departments, the Navy, the Port
of Keyport, and the Red Cross. KIC conducts periodic meetings to discuss community
issues and concerns and also organizes community meetings, as needed, to connect
Keyport to the larger network of Kitsap County. The Navy RPM provides status updates
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to the tenant Commanding Officer (CO) of Naval Undersea Warfare Center (NUWC)
Keyport regarding installation restoration activities at NBK Keyport, who then briefs KIC
members, as requested. KIC has also invited NUWC Keyport personnel and the CO to
attend their meetings and update them with regard to the CERCLA sites.

4.1.2 Community Involvement During the Five-Year Review Period

During this FYR period, the KIC was contacted and provided an avenue for obtaining
public input on the progress of the remedies at NBK Keyport.

A public notice was published by the Navy, informing the community that the Navy was
intending to initiate this sixth FYR for NBK Keyport. The public notice was published in
the following newspapers:

« Kitsap Sun (on August 29 and 30 and September 1, 2024)

The proof of the public notice is provided as Appendix A. The public notice was also
posted on the NAVFAC website (https://pacific.navfac.navy.mil/Facilities-Engineering-
Commands/NAVFAC-Northwest/Our-Services/Environmental-
Stewardship/Environmental-Restoration/Naval-Base-Kitsap-Keyport/). The notification
provided information on why the FYR was being conducted; what sites were included in
the FYR; when the FYR would be completed; how the public could receive additional
information; and established a 30-day review period for the public to provide questions
or comments on the FYR process for NBK Keyport. The Navy did not receive any
feedback or comments as a result of the public notice of intent.

Similar to the notice of intent to conduct the FYR, a notice of completion for the FYR will
be published in the Kitsap Sun as well as posted on the NAVFAC website. The notice
will include the protectiveness determinations and statements and a website link to the
completed FYR report.

4.1.3 Interviews During the Five-Year Review Period

As part of the FYR process, a variety of organizations and groups, including the EPA,
Ecology, Kitsap Public Health District, the Suguamish Tribe, and community members,
were contacted to participate in the interview process. A set of interview questions was
developed and tailored to specific categories of interview candidates (i.e., either Keyport
Project Team or community member). The interview questions and instructions were
transmitted via email to the regulatory agencies and the Suquamish Tribe on September
9, 2024. The community member questionnaire was posted to the NAVFAC Northwest
website in August 2024. Instructions and link to the questionnaire were subsequently
provided to KIC members via the KIC President. In total, three (3) completed interview
guestionnaires were received and are provided in Appendix B. Table 4-1 lists the
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findings and recommendations detailed in each of these completed questionnaires.
Highlights of the interview responses are summarized in the following sections.

Keyport Project Team: Interview questions were sent to EPA, Ecology, and the
Suquamish Tribe. A total of three (3) completed questionnaires were received from the
EPA Project Manager, the Ecology Project Manager, and the Suquamish Tribe Project
Manager.

The EPA Project Manager indicated that he is very familiar with the OU 1 and OU 2
RODs and has been involved with the OUs to conduct regulatory oversight. He noted
that the phytoremediation remedy for OU 1 has been ineffective. The removal of PCB-
contaminated sediments has been helpful but additional work is needed based on the
latest monitoring data. Work on the supplemental RI for OU 1 is progressing well.
Although a quicker pace is always the goal, the project is taking a thorough and
deliberate approach to completely investigate the area to ensure a protective remedy is
selected and implemented.

For OU 2, ICs and monitoring are satisfactory in OU 2, and the excavation of soils at
Area 8 was beneficial. However, the Area 8 remedy is not achieving RAOs, and a
supplemental Rl is underway. Two (2) abandoned drums were discovered at Area 2 and
are currently being investigated as well.

He indicated that the monitoring data and reports at OU 1 and OU 2 have been of
acceptable quality. He stated that the Navy has made significant progress on the
recommendations from the fifth FYR. He also is well informed regarding all the
investigations being conducted at OU 1 and OU 2. The Keyport Project Team holds
regular meetings, and the Navy staff are excellent at maintaining open and honest
communication with stakeholders. He noted that regarding per- and polyfluoroalkyl
substances (PFAS), RIs will begin soon and will need to evaluate risks in the existing
OUs. Although some investigation into 1,4-dioxane was completed during the last FYR
period, additional work on that contaminant is also underway.

He was not aware of any complaints, violations, or other incidents requiring a response
from his office and doesn’t know of any community concerns other than the Suquamish
Tribe’s concern with the slow rate of progress.

The Ecology Project Manager indicated he is familiar with the OU 1 and OU 2 RODs
and has been involved with them as regulatory oversight. He noted that the remedy for
OU 1 has been ineffective, but the Keyport Project Team is actively working on
gathering the information required to evaluate new remedies or modifications to the
existing remedy. He also noted that the OU 2 remedies require further evaluation as
data gaps have been identified and are being investigated. It was also pointed out that
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while progress is being made, it has taken considerable time and resources to complete
the investigations.

The Ecology Project Manager also indicated that PFAS are moving from a chemical of
emerging concern to being regulated chemicals with established cleanup values at the
state and federal level. This may lead to the determination that the remedies are not
protective.

He was not aware of any complaints, violations, or other incidents requiring a response
from his office and doesn’t know of any community concerns.

The Suquamish Tribe Project Manager felt familiar with the remedies at OU 1 and OU 2.
He feels that the OU 1 remedy has failed, and the Navy project team is working to
address the issue. He feels that the OU 2 remedies are adequate.

The Suquamish Tribe is concerned with the pace of addressing the failed remedy at OU
1 as it affects Tribal Treaty rights. Though the current Navy team is proactively trying to
address issues and has implemented improvements and additional site investigations at
the site, the pace of government contracting mechanisms is hampering the speed at
which work can be done. He feels that the Navy has done an exceptional job at
communicating with the Suquamish Tribe.

Like Ecology and EPA, the Suquamish Tribe is also concerned about the effect PFAS
has at the sites that may call into question the protectiveness of the remedy.

4.2 Data Review

This section presents a review and evaluation of the analytical data collected during this
FYR period at OU 1, OU 2 Area 2, and OU 2 Area 8 of NBK Keyport. A summary of the
investigations conducted and the data types collected is provided in Table 4-2.

421 OU1

This section provides a review of the data generated during this FYR period pertinent to
OU 1, including from the following programs:

1. Supplemental RI

2. USGS tidal lag study
3. LTM program

4. HVDPE Pilot Study

Additional data were collected in 2024 but were not presented in a final report in time to
be included in this FYR (see Section 2.1.2). Key features of OU 1 referenced in this
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section are shown on Figure 1-3. The data review occasionally refers to specific
portions of OU 1 where specific investigations were conducted (“work areas”), and
these areas are shown on Figure 4-1. Sample locations are shown on Figures 4-2 and
4-3, with a simplified figure showing primarily permanent monitoring well locations
provided as Figure 4-4. Appendix C presents historical and cumulative LTM results at
OU 1, including for groundwater, surface and seep water, and sediment. Appendix D
presents data collected during supplemental investigations during this FYR reporting
period, and these data are discussed in the subsections below.

4.2.1.1 Supplemental Remedial Investigation

As reported in the fifth FYR (Navy, 2020a) the Navy’s 2012 evaluation of natural
attenuation and intrinsic biodegradation at the landfill (Navy, 2012a) concluded that the
RGs for discharge to surface water adjacent to the South Plantation would not be met
within a reasonable restoration timeframe (i.e., 30 to 50 years). The evaluation
recommended that an additional investigation of the South Plantation (Figures 1-3 and
4-1) be performed to identify COC hotspots. The evaluation also recommended an
additional investigation in the central portion of the landfill due to increasing VOC trends
in well MW1-17 (Figure 4-4).

In response to the recommendation for additional investigation the Navy initiated a site
recharacterization program starting with a screening-level investigation to identify
contaminant hotspots in soil and groundwater in the South Plantation and to identify
possible source material in both the South Plantation and central portion of the landfill
(Figure 4-1). These initial activities were conducted in August 2014 and a Phase | Site
Recharacterization Report was completed in May 2015 (Navy, 2015b). This work was
thoroughly discussed in the fifth FYR (Navy, 2020a). Also discussed in the fifth FYR
was site recharacterization work performed as a follow-up to the Phase | study, with a
thorough discussion of data finalized through June of 2019. Site recharacterization work
remained in progress at the time of the fifth FYR review and the work in progress was
summarized in that document. As site recharacterization progressed during this FYR
period, the Navy concluded that the magnitude of the investigations warranted a
supplemental RI report. This sixth FYR presents the finalized 2019 data as well as
additional supplemental RI data collected throughout this FYR period in support of
Volume 1 of the supplemental RI, which was finalized during this FYR period.

An HHRA/ERA field investigation report was also finalized during this FYR period and
includes more than 300 pages of tabulated analytical data, along with supporting figures
documenting sample locations. These data are being fully evaluated in the HHRA/ERA
addendum report (Volume 2 of the supplemental RI) in progress at the time of this sixth
FYR. Because of the volume of data, the data tables are not reproduced in this FYR
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report, and the reader is referred to the HHRA/ERA field investigation report (Navy,
2024a) where the data are provided comprehensively.

At the time of this sixth FYR, Volume 1 of the supplemental RI report has been finalized
and published (Navy, 2023a) and work towards Volumes 2 and 3 remains in progress.
Each element of the supplemental RI, including the field activities and report
components of each, are summarized in Tables 4-2a, 4-2b, and 4-2c. As each element
of the supplemental Rl is completed, the results will be documented in one (1) of the
three (3) reports:

- Volume 1: Supplemental RI Site Recharacterization (Navy, 2023a)
e Volume 2: Supplemental Rl HHRA/ERA Addendum (in progress)
< Volume 3: Supplemental RI Off-Site Groundwater Transport (in progress)

The overall objective of Volume 1 of the supplemental RI was to refine the CSM in
support of potential remedy optimization to reduce the restoration timeframe. Given this
objective, the refined CSM presented in Volume 1 of the supplemental RI constituted
the detailed conclusions of the document. The remainder of this section summarizes the
findings of the CSM presented in Volume 1 of the supplemental RI, with the supporting
data provided in the subsections that follow.

The updated CSM depicts a hydrogeologic regime and cVOC and 1,4-dioxane plumes
in groundwater that are different in important ways from the CSM that formed the basis
for the selected remedy in the OU 1 ROD. Figures illustrating the revised understanding
of key CSM elements were prepared as part of the supplemental Rl and are reproduced
in this FYR as Figures 4-5 through 4-8. The updated CSM calls into question the
adequacy of the remedy in place and the supplemental Rl concludes that an update of
the existing remedy is warranted.

The hydrogeologic setting has been reinterpreted from a distinct contaminated “shallow
aquifer” and relatively uncontaminated “intermediate aquifer” to a complex assemblage
of paleochannels (Figure 4-6), with cVOC contamination extending to approximately
100 feet (ft) below ground surface (bgs). These paleochannels are now understood to
extend beneath Dogfish Bay and likely provide preferential flow pathways for cVOC
transport further beneath the bay than understood based on a simple saltwater wedge
model (Figure 4-5). A second, higher concentration point of discharge from shallow
South Plantation groundwater to adjacent wetland surface water is now known (Figure
4-7), and PCBs have been shown to remain within wetland sediment above the cleanup
criteria in the area previously subject to remediation (Figure 4-8). Although conditions
are favorable for biodegradation, these conditions do not support full reductive
dechlorination to nontoxic end products but rather result in “dichloroethene (DCE) stall.”
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Higher concentration source areas within the landfill are now identified, with the
transport from these areas characterized, providing a focus for future FFS efforts.

The key observations of the Volume 1 supplemental RI are:

The hydrogeologic regime is characterized by shallow Holocene-age tidal
channel deposits that result in a complex assemblage of fine sands, silts, and
clays that vary in their depth of occurrence over short distances between
exploratory borings. These deposits are underlain by Olympia-age strata
identifiable by a peat-rich silt and clay found overlain by a coarse sand/fine
gravel. The Olympia-age strata exhibit a channelized surface that appears to
provide preferential migration pathways for cVOCs along the regional
groundwater flow direction to the northwest.

The landfill waste body itself was placed in a tidal wetland atop the Holocene-age
deposits, and the former wetland sediment layer is observable in many
exploratory borings. The shallow depth to groundwater (as shallow as 2 ft bgs in
some areas and seasons) and the elevated landfill waste body compared to the
elevation of the adjacent remaining wetland results in local groundwater to
surface transport of cVOCs from the waste body to the wetland. These shallow,
local groundwater flows are driven by the hyper-local topography and thus can
be to the south, southwest, west, or northwest, in contrast to the deeper
northwesterly regional groundwater flow direction; in other words, the landfill
creates localized radial flow of contaminated shallow groundwater.

The paleochannel features appear to extend beyond the landfill footprint and
beyond Navy property to the subsurface of Dogfish Bay, as evidenced by
subsurface conductivity changes during tidal cycles mapped using geophysics.

The cVOC plume in groundwater (as defined by exceedance of a regulatory
standard by any of the cVOC COCs identified in the OU 1 ROD) is present
beneath the majority of the landfill footprint, extending to a maximum depth of
approximately 100 ft bgs. This plume originates primarily from three (3) identified
higher concentration source areas within the landfill. However, based on the
typical nature of ad-hoc landfill construction, the plume probably also emanates
from a larger number of sources distributed throughout the footprint. cVOCs have
sorbed to fine-grained soils throughout the plume area, and long-term, slow
back-diffusion from these fine matrices will impact the efficacy of many potential
remedial technologies.
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The biodegradation evaluation for cVOCs concluded that groundwater conditions
generally appear adequate to support biodegradation, but are not sufficient to
result in robust, complete dechlorination of the site. Prevalent accumulation of
intermediate daughter products (i.e., cis-1,2-DCE and VC) and relatively low
concentrations of the innocuous end products (e.g., ethene) represent
incomplete reductive dechlorination and suggest that biogeochemical conditions
in groundwater are not optimal for complete dechlorination of tetrachloroethene
(PCE) and TCE to ethene. The accumulation of cis-1,2-DCE and VC at OU 1
suggests that the degradation progress remains in a long transitional DCE and
VC stage (often referred to as “DCE stall”).

The solvent-stabilizer compound 1,4-dioxane is present in the higher
concentration area identified in the Central Landfill, and in the downgradient
plume to the northwest, but is not found in the southern portion of the landfill.
This may reflect the variation in material types disposed over time in different
portions of the landfill. 1,4-Dioxane is found along with low concentrations of VC
in wells located within the apparent preferential flow pathway offsite on the
Highway 308 causeway. The presence of these more mobile compounds at this
location may indicate that the Highway 308 causeway is near the leading edge of
the plume.

Elevated PCB concentrations appear to be widespread in soil within the landfill
waste body from at least the middle of the North Plantation and northward.
Although in general PCBs exhibit a low solubility and do not transport readily in
groundwater, the 2019 data indicate that PCB transport in groundwater at this
site may be an important mechanism, with oil-range petroleum serving to
facilitate PCB transport both laterally and vertically. The detection of PCBs in
wells installed in 2022 to investigate the vertical extent of COCs at the site may
indicate downward transport of PCBs at greater depth and over a wider portion of
OU 1 than previously understood. However, these results from the deeper wells
may be misleading and may not represent actual PCB concentrations in the
aquifer at the depths explored (Section 3.5.4). Seep water sampling results, and
the results of ISM sampling of sediment in the reach of Marsh Creek downstream
of the seep indicate that there is an ongoing contribution of PCBs to surface
water from groundwater.

2019 Source Area Investigation. As summarized in the fifth FYR, an additional source
area investigation was conducted at OU 1 in 2019, with the data ultimately incorporated
into Volume 1 of the supplemental RI report discussed above (Navy, 2023a). The 2019
investigation was designed to collect quantitative data to:
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Verify the migration path of VOCs and 1,4-dioxane from the Central Landfill
hotspots toward wells on the Highway 308 causeway, located between the tide
flats and Dogfish Bay;

Identify the source of PCB contamination in site sediments; and
Better define the extent of contamination:

a. At the east side of the South Plantation;

b. In the marsh area southeast of the South Plantation; and

c. In Marsh Creek.

Lithologic data were also collected to improve mapping of the regional aquitard contact
within the site boundary and to conduct fate and transport modeling.

The 2019 source investigation consisted of two (2) mobilizations:

First Mobilization — June 2019 (Fiqures 4-2 and 4-3)

A total of 33 direct push borings were installed across the North Plantation,
Central Landfill, and South Plantation; a total of 104 soil samples were collected;
and a total of 67 grab groundwater samples were collected. All samples were
analyzed for the target VOCs listed in the source investigation SAP (Navy,
2019c), consisting of the nine (9) cVOCs identified in the OU 1 ROD and
chloroethane. Additional subsets of samples were analyzed for 1,4-dioxane, PCB
Aroclors, TPH-diesel, and/or total organic carbon (TOC; soil only).

A total of 16 porewater samples were collected from areas south of the South
Plantation, downstream of Marsh Pond, and along Marsh Creek. The samples
collected from south of the South Plantation and downstream of Marsh Pond
were analyzed for the target VOCs, and the samples collected along Marsh
Creek were analyzed for PCB congeners.

A total of eight (8) surface water samples were collected. Five (5) surface water
samples were collected from Marsh Pond and from surface water downstream of
Marsh Pond and analyzed for target VOCs. Three (3) surface water samples
were collected from areas near Seep SP1-1 and analyzed for PCB congeners.

A total of seven (7) sediment samples were collected at, or in the vicinity of,
historical sediment sample locations. These samples were analyzed for PCB
congeners.
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Second Mobilization — September/October 2019 (Figures 4-2 through 4-4)

A total of 17 sonic borings were installed. A total of nine (9) monitoring wells were
installed: three (3) in the South Plantation, one (1) in the Central Landfill, and five
(5) in the North Plantation.

A total of 27 soil samples were collected from the sonic boreholes. These
samples were analyzed for the target VOCs, with additional subsets of samples
analyzed for PCB congeners, TPH-diesel, and/or TOC.

A total of 10 grab groundwater samples were collected from the sonic boreholes.
These samples were analyzed for the target VOCs, with an additional subset of
samples analyzed for 1,4-dioxane.

A total of 34 groundwater samples were collected from the nine (9) newly
installed monitoring wells and 20 pre-existing monitoring wells. All of these
groundwater samples were analyzed for the target VOCs. Wells located in
apparent hotspots that were expected to be the focus of potential future remedial
action were additionally analyzed for microbial population, PFAS, PCBs, TPH-
diesel, 1,4-dioxane, and biodegradation parameters (i.e., methane, ethane,
nitrate, nitrite, sulfate, chloride, dissolved organic carbon, and sulfide).

A total of three (3) porewater samples were collected in October 2019. These
samples were collected from west/southwest of the South Plantation and were
analyzed for the target VOCs.

To update the CSM, the majority of the sonic borings were advanced to greater
depths than in previous investigations. The soil cores were continuously logged
from these locations to identify the upper contact of the regional aquitard within
the site boundary.

The data collected from the 2019 source investigation were presented in Appendix B of
Volume 1 of the supplemental RI report, and evaluations of the data were incorporated
into the conclusions of that report (Navy, 2023a), as discussed above. Tabulated data
from the 2019 source investigation are included in Appendix D.

Geophysical Investigation. In January 2021, a geophysical investigation of the
wetlands adjacent to the landfill, the tide flats, and Dogfish Bay was performed.
Temporal, intertidal electrical resistance tomography (ERT) was used to assess the
freshwater saltwater interface, preferential flow pathways, and stratigraphy. The
geophysical investigation consisted of:
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« Collection of six (6) high-resolution, multi-electrode ERT traverses using either an
Advanced Geosciences, Inc. (AGI) SuperSting R8 resistivity meter with an 84-
electrode marine cable or a 56-electrode marine cable.

« Collection of four high-resolution, multi-electrode time-lapse electrical resistivity
tomography (TRP) traverses using an AGI SuperSting R8 resistivity meter and a
56-electrode marine cable.

The geophysical investigation documented changes in relative resistivity in the
subsurface over tidal cycles, corresponding to the flood and ebb tides. The changes in
resistivity were mapped both in plan view and in cross section and provide a line of
evidence that the channelized subsurface geology documented beneath the landfill
footprint extends to the northwest beneath the tide flats and Dogfish Bay. The resistivity
changes also imply that channelized freshwater, potentially transporting COCs, flows as
far as Dogfish Bay during the ebb tide. An example of the transect results is provided as
Figure 4-9, with the full report available as Appendix D of Volume 1 of the supplemental
RI (Navy, 2023a).

Data collection in progress to support Volume 3 of the supplemental RI includes
expansion of the geophysical investigation to cover more of Dogfish Bay to the west.

Upland Soil Investigation. In June 2021 direct-push soil core sampling to 6 feet bgs
was performed at 29 locations north of the North Plantation on the landfill footprint to
collect COI concentration data in support of the HHRA/ERA addendum which will be
reported as Volume 2 of the supplemental RI. In advance of publication of Volume 2 of
the supplemental RI, the shallow soil data collection activity, along with the analytical
results, were summarized in a technical memorandum (Navy, 2023h).

Wetland Sampling. In June 2021 wetland sediment for PCBs was sampled using ISM
across three (3) DUs in the reach of Marsh Creek from seep SP1-1 (Figure 4-8), which
consistently demonstrates measurable PCB concentrations in seep water, to the culvert
discharge of the creek to the tide flats. The results were used to develop a baseline 95
percent (%) upper confidence limit (UCL) of the arithmetic mean concentration for each
DU in the reach of Marsh Creek downstream of seep SP1-1 and will be used for
comparison to future results from each of these DUSs, to establish temporal
concentration trends, or concentrations before and after any future removal or remedial
actions in this area. The results were presented in a final technical memorandum (Navy,
2022b).

The PCB evaluation concluded that total PCB concentrations in sediment in the distal

reach of Marsh Creek at OU 1 exceed the marine sediment cleanup objective (SCO) of
12 milligrams per kilogram (mg/kg) organic carbon normalized (OC) in all three (3) DUs.
Calculating the 95% UCL derives a PCB concentration for DU 1 sediment of 23.3 mg/kg
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OC based on the Student’s t statistic, using the Interstate Technology & Regulatory
Council (ITRC) ISM Calculator (v.3.0, August 2020). Using the ITRC ISM Calculator to
calculate the 95% UCL for DUs 2 and 3, respectively, derived concentrations of 54.6
mg/kg OC and 12.6 mg/kg OC, based on the Chebyshev statistic.

Vertical Extent Investigation and Slug Testing. The interim data deliverables
provided to the Keyport Project Team based on the 2019 data described above
demonstrated that the vertical extent of COCs had not yet been delimited. Also, the
2019 field investigation revealed geologic features that appeared to represent
preferential flow pathways for COCs, with grain sizes that implied different hydraulic
conductivities than those estimated for site soils during investigations in the 1990s. As a
result of these observations, additional investigation was conducted between April and
July 2022 to address these two (2) data gaps:

1. Vertical extent of contaminants
2. Hydraulic conductivity of geologic formations identified in 2019.

Seven (7) additional wells were installed using sonic drilling methods (Figure 4-4), with
well bores drilled as deep as 100 ft bgs to confirm the expected geology, allow for
screening of continuous soil cores, and select optimal well screen intervals. Well
screens were installed either to document COC concentrations in coarse-grained soils
immediately above the regional aquitard, or to document the expected absence of
COCs in coarse-grained soils within the otherwise low-permeability aquitard formation.
Relatively undisturbed soil samples were collected from targeted geologic units for
laboratory characterization of physical soil properties, and slug tests were performed in
15 wells representative of the key geologic units.

The deepest documented concentrations of cVOCs in soil and groundwater samples
implied that the vertical extent of cVOCs had been documented (Figures 4-10 through
4-16). Furthermore, based on depths and locations of new and existing data, and key
assumptions, the lateral extent of contamination at depth was concluded to have been
defined. The hydraulic conductivity values across the site, as calculated by the
laboratory soil samples and as calculated by slug testing, correspond to expected
values from hydrogeology literature for the respective lithology types within the
screened well intervals (i.e., silty sand, clean sand and gravel, etc.). This comparison is
tabulated in Appendix D.

Numeric Groundwater Modeling. A planning-level source and plume remediation
model, REMChlor-MD, was used to assess the potential long-term, plume-wide effects
of targeted remediation of high-concentration residual source areas at OU 1 (GSlI,
2023). The full modeling report was provided as an attachment to the Volume 1
supplemental RI. The modeling showed that the target cVOCs are likely to persist for
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many decades in the eastern portion of the South Plantation, and many centuries in the
western portion of the South Plantation and in the Central Landfill. The modeling also
indicated that the 1,4-dioxane plume is likely to persist for decades in the Central
Landfill.

Environmental Sequence Stratigraphy (ESS). ESS was conducted as part of the
supplemental RI. Historical regional and site-specific literature, historical boring and well
logs, and site contaminant data were utilized with principals of sequence stratigraphy
and sedimentary facies models to characterize the geology, hydrogeology, and
contaminant fate and transport at OU 1. The results of the ESS characterization at OU 1
were used to support the updated CSM, which constituted the fundamental conclusions
of Volume 1 of the supplemental RI. Four hydrostratigraphic units (HSUs), as defined by
Schultz et al. (2017), were selected based on site and regional stratigraphy and
validated based on site contaminant and groundwater elevation data. An example of a
geologic cross section produced using ESS is provided as Figure 4-17, with the full
suite of figures available as Appendix C of Volume 1 of the supplemental RI (Navy,
2023a).

Biodegradation. Sample results generated in 2017 and 2019 as well as historical data
from a USGS report (USGS, 2015) were evaluated as part of the supplemental RI to
assess the biodegradation conditions beneath the landfill footprint at OU 1. Data are
included in Appendix D.

Groundwater analytical data utilized in the biodegradation evaluation included cVOCs,
nitrate, nitrite, sulfate, sulfite, biological oxygen demand (BOD), chemical oxygen
demand (COD), dissolved oxygen (DO), ferrous iron (iron II), oxidation/reduction
potential (ORP), pH, conductivity, temperature, turbidity, dissolved organic carbon
(DOC), methane, ethane, ethene, chloride, and microbial deoxyribonucleic acid (DNA).

The biodegradation evaluation for cVOCs concluded that groundwater conditions at OU
1 generally appear adequate to support biodegradation, but are not sufficient to result in
robust, complete dechlorination of the site. Prevalent accumulation of intermediate
daughter products (i.e., cis-1,2-DCE and VC) and relatively low concentrations of the
innocuous end products (e.g., ethene) represent incomplete reductive dechlorination
and suggest that biogeochemical conditions in groundwater are not optimal for complete
dechlorination of PCE and TCE to ethene.

Volumes 2 and 3 Work in Progress. Data collection and evaluation to complete
Volumes 2 and 3 of the supplemental RI will be documented in two (2) pending reports:

e Volume 2: Supplemental Rl HHRA/ERA Addendum by AECOM

e Volume 3: Supplemental Rl Off-Site Groundwater Transport by AECOM
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As described above, the Volume 1 report was finalized in August 2023 (Navy, 2023a).
The Volume 2 report is currently in process and is based on data collected in 2021 and
published in an HHRA/ERA field investigation report (Navy, 2024a). The field data
collection related to off-site transport to be reported under Volume 3 was underway in
2024, consisting of additional subaqueous geophysics and groundwater monitoring well
installation.

The data presented in the HHRA/ERA field investigation report (Navy, 2024a) were
used to prepare a HHRA/ERA addendum addressing the question: Are site
contaminants present in OU 1 media at concentrations that pose potential unacceptable
current or future risk to exposed human or ecological receptors? The HHRA/ERA
addendum was in draft form and being reviewed by the Keyport Project Team at the
time of this sixth FYR.

Risk assessment data from 2021 sample collection published in a final HHRA/ERA field
investigation report dated May 2024 (Navy, 2024a) included:

- Data collection from seven (7) of 10 exposure areas defined in the Risk
Assessment SAP (Figure 4-18, unacceptable risks to human health are already
documented for the remaining three [3] exposure areas).

- Sampling of soil and plant tissue in terrestrial areas, and sampling of surface
water, sediment, shellfish tissue, and plant tissue in aquatic areas and reference
areas.

e Laboratory analysis of soil samples for PCB Aroclors; PCB congeners; metals
(including hexavalent chromium [Cr(VI)]); polycyclic aromatic hydrocarbons
(PAHSs); cVOCs; PFAS; dioxins/furans; benzene, toluene, ethylbenzene, and
xylenes (BTEX); TPH; TPH-gasoline range; TPH-diesel range; total solids; and
TOC.

- Laboratory analysis of sediment samples for PCB Aroclors, PCB congeners,
metals (including Cr(VI)), PAHs, cVOCs, PFAS, dioxins/furans, BTEX, ammonia,
total solids, TOC, grain size or particle size, and sulfides.

- Laboratory analysis of surface water samples for PCB Aroclors, PCB congeners,
dissolved metals, PAHs, cVOCs, PFAS, dioxins/furans, BTEX, ammonia, DOC,
and sulfides.

- Laboratory analysis of shellfish tissue samples for PCB congeners, metals
(including speciated arsenic and methyl mercury), PAHs, dioxins/furans, lipids,
and percent moisture.
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- Laboratory analysis of plant tissue samples for PCB congeners, metals (including
speciated arsenic), PAHs, cVOCs, dioxins/furans, lipids, and percent moisture.

- Field measurement of surface water for conductivity, pH, temperature, DO, and
ORP.

These data were focused on assessing the risk via the following pathways:

« Surface soil (0 to 2 feet bgs; human and ecological receptors) and subsurface
soil (2 to 6 feet bgs; ecological receptors only) in Exposure Areas 1b and 2

< Plant/berry tissue and co-located substrate (soil and/or sediment) in Exposure
Areas 1b, 2,6, 7,8,and 9

» Shellfish tissue and co-located sediment in Exposure Areas 5, 6, 7, and 8
- Sediment and surface water in Exposure Areas 5, 6, 7, 8, and 9

The HHRA/ERA addendum specifically did not re-evaluate the risk to human health of
site groundwater used as drinking water. The OU 1 ROD concluded that the
groundwater at the site is impacted above risk-based levels and ICs are in place to
prevent the use of groundwater at OU 1 for drinking water. As a result, the data
collected in support of the HHRA/ERA addendum do not provide additional insight into
the nature and extent of cVOCs in groundwater beneath OU 1 beyond that presented in
Volume 1 of the supplemental RI (Navy, 2023a). The data collected in support of the
HHRA/ERA addendum were largely collected at different locations and from different
media than those presented in Volume 1 of the supplemental RI. A small subset of the
surface water and sediment samples collected during the HHRA/ERA addendum were
collected from stations sampled historically, including during sampling in support of the
supplemental RI. However, this additional data set does not alter the conclusions
presented in Volume 1 of the supplemental RI. The data collected during the
HHRA/ERA addendum should be integrated with the data presented in Volume 1 of the
supplemental Rl and data collected in support of the pending Volume 3 of the
supplemental RI to prepare an update to the CSM presented as Section 3.1 of the
Volume 1 supplemental Rl (Navy, 2023a).

The HHRA/ERA field investigation report includes more than 300 pages of tabulated
analytical data, along with supporting figures documenting sample locations. These data
are being fully evaluated in the HHRA/ERA addendum report (Volume 2 of the
supplemental RI) in progress at the time of this sixth FYR. The data tables are not
reproduced in this FYR report, and the reader is referred to the HHRA/ERA field
investigation report (Navy, 2024a) where the data are provided comprehensively.
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4.2.1.2 USGS Tidal Lag Study

In 2018, the USGS conducted a tidal lag study to: 1) better understand nearshore
groundwater-seawater interactions; 2) determine the optimal schedule/timing for
groundwater sampling at different wells; and 3) inform a concurrent groundwater
modeling effort at OU 1. To meet these objectives, water levels were continuously
monitored in 19 existing groundwater monitoring wells and five (5) surface-water
features of interest from July 12, 2018 to August 8, 2018, a period that included neap
and higher amplitude spring tides. The results of this study were described in detail in
the fifth FYR. During the initial study the pressure transducer in one (1) well failed to log
data; therefore, at the time of publication of the fifth FYR, the USGS was supplementing
the data collection with the intent that the sample timing recommendations would be
updated based on the revised results.

USGS performed a redeployment in 2019 of data loggers in near-shore monitoring wells
to record the specific conductance parameter that was not recorded during the first field
effort in summer 2018. Results from the 2019 deployment provided no additional
information to discount discrete data collected in 2018 and data from prior studies for
determining the optimal sampling point and timing. Therefore, a revision of the 2019 OU
1 report (USGS, 2019) was not issued (personal correspondence, 2024).

4.2.1.3 Long-Term Monitoring Program

Because of the ongoing supplemental RI, LTM for OU 1 was postponed in 2018 until
site recharacterization activities have been completed and the LTM monitoring
well/location network can be re-evaluated to best reflect the revised CSM. This pause in
LTM activities is by consensus between the Navy, Ecology, EPA, and the Suguamish
Tribe. The cumulative LTM data at OU 1 are included in Appendix C and were
reproduced from the fifth FYR with the addition of any supplemental data collected from
historical LTM monitoring wells. Additional data collected from wells not historically part
of the LTM program are included in Appendix D. For many CERCLA sites with a lengthy
LTM history, it is useful to graph COC concentration data from LTM wells to help
illustrate concentration trends over time. For NBK Keyport, graphing of the historical
data from OU 1 is misleading because the wells historically monitored under LTM
turned out to not be representative of the site, and there is not yet a sufficiently large
data set from the new wells to create meaningful graphs. Similarly, many additional
wells have recently been installed at Area 2 and Area 8 and are likely to result in revised
CSMs. So, for these sites as well, graphs for wells with sufficient data may be
misleading and are not included in this FYR.

Within the timeframe of the supplemental RI, various samples were collected under the
Navy’s LTM program by Sealaska (prior to 2020) and EA Engineering, Science, and
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Technology, Inc. (EA; 2020 to present) to supplement RI data collection. These include
groundwater samples for PCBs and PFAS, and post-HVDPE groundwater and surface
water sampling.

The suspension of LTM activities has included the suspension of sampling under the
CRA Plan (Navy, 2012c) as noted above. This suspension has been in effect for 7
years, although the Navy has continued to utilize the LTM/CRA program to collect
supplemental data focused on supporting the supplemental RI process and the 2019
sampling event was substantially equivalent to the historical LTM/CRA program events.
The LTM program and monitoring under the CRA Plan are key elements of the remedy
under the OU 1 ROD. In addition, future evaluation of an optimized remedy will benefit
from a robust data set consisting of analytical results generated over time from historical
and new monitoring locations. Recognizing these needs and objectives, the Navy
performed comprehensive sampling at OU 1 in 2024, with the data to be finalized after
this FYR period.

Completion of Volumes 2 and 3 of the supplemental RI is unlikely to significantly alter
an LTM/CRA Plan adopted in the near term. Therefore, this FYR recommends (Table 6-
2) beginning development of a revised LTM/CRA Plan concurrent with finalization of
Volumes 2 and 3 of the supplemental RI, and modifying that plan based on any final
results from those volumes. Beginning development of an LTM/CRA Plan in the near
term will allow prompt implementation of monitoring once all relevant information is
available. As a FFS and ROD amendment are completed, additional adjustments to the
LTM plan are likely, along with the addition of remedy performance monitoring. A ROD
amendment should also consider removing or modifying the requirement of CRA-
specific monitoring because the extensive additional site characterization has
substantially improved the understanding of COC fate and transport and because the
ROD amendment itself will constitute implementation of a contingent remedial action.

Beyond developing a robust data set from newly installed wells throughout OU 1, on-
going LTM monitoring should consider regularly sampling:

e Groundwater in shallow monitoring wells at the southern, western, and
northwestern edges of the landfill footprint to assess trends in COC concentration
along a shallow groundwater to surface water pathway

e Groundwater in deep monitoring wells at the northwestern edge of the landfill
footprint, at the base boundary, and on the Highway 308 causeway to assess
trends in COC concentration along a deep regional groundwater flow pathway

e Groundwater in deep monitoring wells throughout the landfill footprint to assess
trends in COC concentration along a potential downward transport pathway
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e Surface water at stations along the southern boundary of the landfill and at
regular intervals along the surface water flow pathway up to the tide gate to
assess trends in COC concentration

e Sediment in decision units previously established at and downstream of Seep
SP1-1 to establish trends and allow assessment of sediment recontamination
from PCBs in seep water

December 2021 Groundwater Sampling Event. Based on the PFAS preliminary
assessment (PA; Navy, 2020e) recommendation to move the investigation of PFAS
directly to the RI and detection of PFAS in previous samples collected from the site,
additional sampling at OU 1 was needed to delineate PFAS concentrations in
groundwater across the site. This data gap was addressed by groundwater sampling at
the monitoring wells and piezometers associated with the site. The December 2021
sampling event included the following scope of work:

e Collect water level measurements
« Collect field parameter measurements, including salinity

- Sample groundwater at 54 groundwater monitoring wells and five (5)
piezometers associated with OU 1, with analysis for PFAS compounds.

The concentrations of PFAS compounds measured in the groundwater samples were
compared to the PALs established in the 2021 groundwater sampling SAP (Navy,
2021d) prior to sampling, as well as the regional screening levels (RSLs) established in
2022 after the sampling was complete. The concentrations of perfluorooctanesulfonic
acid (PFOS) and perfluorooctanoic acid (PFOA) in the sample from well MW1-06
exceeded the PALs from the SAP (at 0.040 pg/L for each), with estimated
concentrations of 0.16 pg/L and 0.12 pg/L, respectively. There were no other
exceedances for PFOA or PFOS. There were no exceedances in groundwater of the
PAL for perfluorobutanesulfonic acid (PFBS).

When compared to the 2022 RSLs, the following exceedances of the RSLs were
identified:

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

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

- Hexafluoropropylene oxide dimer acid in the sample from well MW1-58 CH1.
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» Perfluorohexanesulfonic acid in the sample from well MW1-06.

The EPA RSLs for these specific PFAS have changed since 2022, and PFAS-specific
guidance and SLs for certain DoD assessments has been updated for a total of 11
different PFAS (DoD, 2025). These 2025 SLs have not been retroactively applied to
existing reports or ongoing investigations at the time of the FYR. These analytical
results will be incorporated into a Rl for PFAS at the site, which will be performed
separately from the supplemental RI for legacy COCs included in the OU 1 ROD.

Groundwater levels were measured in the 54 wells sampled during this event, with
measurements collected over three (3) days at various tide stages. Because the data
were collected over a relatively long timespan, the 2021 groundwater monitoring report
(Navy, 2023c) concluded that the data could not be used to generate a groundwater
elevation contour map. These data were assessed during this sixth FYR. This
assessment determined that there are two (2) factors that need to be considered when
collecting groundwater elevations at OU 1: the tidal cycle, as mentioned in the 2021
groundwater monitoring report, and the HSUs that the wells are screened in, as
described in the ESS study completed as part of the Supplemental RI and Site
Characterization (Navy, 2023a).

To address the effect of the tidal cycle on groundwater elevations and gradient, two (2)
factors should be considered. First, as stated in the 2021 groundwater monitoring
report, an effort should be made to measure wells during the shortest period possible
during future groundwater level measurements. Second, a USGS study on the
groundwater response to tidal fluctuations at OU 1 (USGS, 2019) provided
recommendations for optimal sampling depths and times for monitoring wells that are
influenced by tides. Regarding optimal sampling depths, groundwater chemistry
samples collected from the middle of the well screens at OU 1 wells can remain the
standard practice at each location given that no tidal-induced changes in the subtle
freshwater/seawater interface have yet been identified in the screened interval of the
wells. The optimal time to sample the monitoring wells influenced by tides would be to
add the tidal lags in Table 6 of the USGS report (USGS, 2019) to the time of the
predicted low-low tide for Poulsbo, Washington (NOAA Station 9445719).

As presented in the ESS study in Volume 1 of the supplemental Rl (Navy, 2023a) and
Site Characterization report (Navy, 2018b), shallower aquifer zones and the deeper
coarse-grained zones of the upper portion of the Olympia formation are not hydraulically
connected, and flow characteristics are different for the two (2) zones. Therefore, when
constructing groundwater elevation contour maps at OU 1, groundwater elevations from
wells screened above the Olympia contact should be evaluated and contoured
separately from wells screened below the Olympia contact.
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Supplemental Groundwater Sampling and ISM Sediment Sampling. Between
August 2022 and September 2023 supplemental sampling activities were performed
under the Navy’s LTM program by EA (Navy, 2024b).

These supplemental sampling activities were focused on three (3) specific areas and
actions at OU 1 (Figure 4-1):

« HVDPE pilot testing in the South Plantation

« PCB concentrations in sediment at and downstream of Seep SP1-1 near the
North Plantation

e COC concentrations in the Highway 308 causeway wells

The objective of the supplemental sampling associated with the HVDPE pilot testing
was to provide post-test cVOC concentrations in groundwater to allow evaluation of the
long-term effectiveness of HYDPE. Water samples were collected and analyzed for
cVOCs from 24 groundwater monitoring wells, 10 porewater stations, and six (6)
surface water stations at timeframes of 1 month, 3 months, and 6 months following
cessation of HVDPE pilot testing. The results are compared over time and compared to
pre-HVDPE cVOC concentrations in the HVYDPE Pilot Study subsection below.

ISM of sediment in the vicinity of Seep SP1-1 was performed in September 2023 as a
follow up to initial ISM in this area in June 2021 (see above). This follow-up sampling
refined the June 2021 sampling approach by adding additional DUs and subdividing the
June 2021 DUs (Figure 4-19). The overall objective of the ISM in this area is to improve
the understanding of PCB transport in Marsh Creek and provide a baseline from which
to assess potential ongoing recontamination of this area over time. PCBs were believed
to have been removed from this reach of Marsh Creek as one (1) element of the original
remedy. The analytical results from the June 2021 and September 2023 events
(Appendix D) indicate that PCB contamination from SP1-1 has an initial deposition to
sediment in DU 1, and PCBs that remain suspended or are resuspended tend to travel
downstream in the surface water. The results from the two (2) events are in general
agreement that there are PAL exceedances in DU 1, DU 1A, DU 2, and DU 2A. The
results from the September 2023 event demonstrate a PAL exceedance at DU 3B,
which was not indicated in the June 2021 event at DU 3. Current PCB contamination at
this location may be the result of suspended/resuspended PCBs impacting sediment in
this location and/or possible surface water runoff from nearby upland soils that was not
evident in June 2021.

Four groundwater monitoring wells located on the Highway 308 causeway (MW1-38,
-39, -74, -75, Figures 4-3 and 4-4) were sampled in April 2023 to support planning of
additional RI sampling under Volume 3 of the supplemental RI report. Samples were
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analyzed for cVOCs, 1,4-dioxane, PFAS, PAHs, metals, and PCB Aroclors (Appendix
D). The only cVOC detected in any of the four samples was VC in the sample from well
MW1-39 at a concentration of 0.052 ug/L. 1,4-Dioxane and PCB Aroclors were not
detected in any of the four samples. Because PCB congeners were not analyzed, these
data do not provide any new insights regarding the unexpected occurrence of PCBs in
deep monitoring wells installed in 2022 (Navy, 2023a). The Navy plans to perform
additional sampling to help assess the PCBs detected in deep monitoring wells.

Various PFAS compounds were detected, but none at concentrations above the PALs
established for the sampling event. The 2022 EPA RSL for tap water (target hazard
quotient of 0.1), which is based on the protection of human health via drinking water
only, was used as the PFAS PAL. The carcinogenic PAH total toxic equivalency (TEQ)
exceeded the PAL of 0.000016 ug/L for the samples from MW1-39 and MW1-74 at
0.0012 and 0.019 ug/L, respectively. Cadmium and manganese were the only total
metals detected in samples above established PALs. Cadmium was detected at a
concentration of 1.7 ug/L in the sample from MW1-39, exceeding the PAL of 0.72 pg/L.
Manganese was detected in samples from MW1-38 and MW1-17 at concentrations of
58 and 840 pg/L, respectively, exceeding the PAL of 50 pg/L.

4.2.1.4 HVDPE Pilot Study

An HVDPE pilot study was conducted between April and June 2022. To conduct the
pilot study, two (2) shallow extraction wells (MW1-76 and MW1-77) were installed, along
with one (1) air sparge point (AS1-1). Additionally, one (1) existing monitoring well was
used as an extraction well (MW1-66), and several existing monitoring wells and surface
water gauging stations were used as monitoring points during the pilot study. The
aforementioned well locations and monitoring points are shown on Figure 4-20.

The objective of the HVDPE pilot study was to assess HVDPE, both alone and in
combination with air sparging, as a potential technology for inclusion in the planned OU
1 FFS. The pilot study also generated data that can be used in the planned FFS to
evaluate a range of technologies. These data include information regarding:

- Radius of influence and drawdowns achieved

- Aquifer characteristics

« COC concentrations in extracted groundwater and vapor
- Groundwater and vapor extraction flow rates

e Carbon usage rates
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Overall, 1 to 3 feet of groundwater drawdown was observed in wells across the highest
concentration plume area during the pilot test. The drawdown observed in MW1-68,
installed within 10 feet of extraction well MW1-66 but beneath a 16-foot-thick clay,
indicates that water-bearing zones that appear discrete during drilling are likely
hydraulically connected in many cases, and the study recommended that any future
remedial actions should account for complex migration pathways through the braided
paleochannel system identified beneath the site.

For the South Plantation area, even the high vacuums and air flow rates applied were
not sufficient to dewater the extraction wells without downhole pumps in place. Even
with pumping, the water table was only lowered 1 to 3 ft across the area of interest,
which was not sufficient to expose the most highly contaminated portions of the aquifer
to vapor extraction. The pilot study recommended that any full-scale remedial
technology that includes vapor extraction should be designed to also extract substantial
volumes of groundwater to achieve the necessary drawdown. The study provided a
working estimate of nine to 15 extraction wells that might be required for sufficient
dewatering across the South Plantation, extracting water at 7 gallons per minute (gpm)
per extraction well, or approximately 60 to 100 gpm total.

Air sparging was found to increase subsurface pressures substantially over a wide area,
with air movement through preferential pathways. These effects would need to be
accounted for in the design of any future remedial technology that includes sparging.

VOC concentrations in the combined vapor stream and in the individual extraction wells
exhibited very similar trends over time, with and without air sparging, indicating that
recoverable VOC mass is available throughout the South Plantation.

The estimates of mass removal during the pilot test and regression analysis forecasting
implied that if the system continued to operate for the next year as it did during the three
(3)-month test, as much as three (3) times the mass removal (a total of 600 kilograms
[kg]) might be achieved. However, an alternative forecasting methodology implies that
as little as an additional 60 kg of total VOC mass would be removed during continued
operation, with a rapid decline in removal rate after approximately an additional two (2)
to five (5) months of operation. The forecast estimated that use of air sparging would
result in as much as twice the mass removal during a one-year operational period
compared to HVDPE without air sparging. The forecast methods showed a one-order-
of-magnitude uncertainty in the potential future mass removal estimate. This wide range
of values conveys the uncertainty in the forecast.

The data obtained during the pilot study can also be used to inform evaluation of other
remedial technologies that include groundwater extraction, vapor extraction, or air
injection. The study estimated that pumping for hydraulic control (e.g., behind a sealed
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containment wall) could be expected to generate water at approximately 10 gpm.
Pumping at this rate could also be performed as part of a traditional pump and treat
system. A pump and treat system at this site would rely on mass removal at the
desorption rate of cVOCs from soil into groundwater and would likely require decades to
achieve meaningful reductions in cVOC concentrations in groundwater, based on the
CSM for the site and the steady cVOC concentrations observed in extracted
groundwater during this pilot study.

Following the HVDPE pilot study, groundwater, surface water, and porewater samples
were collected at 1-month, 3-month, and 6-month periods following HVDPE system
shutdown (Table 4-3). The purpose of collecting these samples was to document the
reduction in cVOC concentrations that resulted from the HVDPE pilot study, and any
potential rebound observed as a dynamic equilibrium is re-established in the
subsurface. The data resulting from the post-study testing were presented in a
Supplemental Sampling Report (Navy, 2024b), in which data assessment and
evaluation yielded the following observations and conclusions:

« Comparing pre- and post-pilot test analytical results for cis-1,2-DCE, TCE, and
VC indicated that, in most cases, the post-pilot test concentrations of these
cVOCs were lower or similar to the pre-pilot test results, with few instances
indicating post-pilot test concentrations were greater.

- To evaluate rebound and other potential trends, post-pilot test results collected at
intervals of 1 month, 3 months, and 6 months post-system shutdown were
compared to one another. Overall, no consistent pattern or trend was apparent
for cVOC concentrations over time for any cVOC or media sampled. In some
cases, concentrations increased between the 1-month and 6-month post-pilot
test sampling events; in other cases concentrations remained similar or declined.

< Analytical results for the post-pilot test sampling indicate that concentrations of
cVOCs for groundwater, porewater, and surface water are above PALSs.

« Product was observed at MW1-77 during the 3-month and 6-month sampling
events. Note: product had not previously been observed in groundwater
monitoring wells, only in soil cores, suggesting that the extraction system
exposed the well screen allowing product sitting on top of the water table to
infiltrate into this monitoring well.

The findings and conclusions presented in the Supplemental Sampling Report (Navy,
2024b) were general in nature and did not make separate conclusions for groundwater,
porewater, or surface water, in some instances lacked available pre-pilot test data, and
did not quantify concentration reductions following the post-pilot test sampling program.
For this FYR, Tables 2-4, 2-5, and 2-6 of the Supplemental Sampling Report (Navy,
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2024b) are included in Appendix D. These tables were modified to show cis-1,2-DCE,
TCE, and VC only, additional pre-test data from 2014 or 2017, overall concentration
reductions of combined cis-1,2-DCE, TCE, and VC from pre-pilot test through 6-month
post-pilot testing, and some general observations of patterns or trends for each
individual sampling location. These modified tables are presented in Tables 4-3a, 4-3b,
and 4-3c of this report.

Further analysis of the pre- and post-pilot test groundwater sampling data indicates that
of the 17 monitoring wells with sufficient pre- and post-pilot test data, 10 showed overall
concentration reductions of combined cis-1,2-DCE, TCE, and VC of greater than 50%,
and four (4) showed overall concentration reductions between 21% and 50%. Three (3)
showed concentration increases of cVOCs (i.e., cis-1,2-DCE, TCE, and VC) from pre-
pilot test through the 6-month sampling event. Additionally, although pre-test data were
not available from three (3) piezometers tested during the post-pilot test, an order-of-
magnitude increase was observed at two (2) of these sampling locations (P1-7 and
P1-10) from the 1-month to 6-month events, indicating significant rebound. The third
piezometer tested post-pilot test (P1-6) showed an overall concentration reduction of
88% from the 1-month to 6-month event. Of the aforementioned groundwater sampling
locations that showed increasing or decreasing cVOC concentrations, several different
trends and patterns were observed throughout the sampling timeline, which included:

- Concentrations decreasing at the 1-month post-pilot test event, followed by
relatively steady concentrations through the 6-month event.

- Concentrations decreasing at the 1-month or 3-month events, followed by
increase in concentrations (i.e., rebound) at the 6-month event.

- Concentrations steadily decreasing through the 6-month event.

- Concentrations decreasing through the 3-month event, followed by significant
increase to greater than pre-pilot test concentrations (i.e., rebound) at the 6-
month event.

< Concentrations that began relatively low, followed by an order-of-magnitude
increase at the 1-month event, followed by decline back to near pre-test
concentrations.

The various trends and patterns observed illustrate the known heterogeneity in the
subsurface, both in terms of soil lithology and contaminant distribution. Application of a
high vacuum at two (2) extraction points within this heterogeneous environment, and air
sparging at a single point, resulted in variable movement of COCs in response to the
induced vacuum and pressure gradients, as demonstrated by the variable concentration
changes in monitoring wells over time. Even though groundwater sampling indicated
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some degree of rebound at several monitoring wells, overall concentration reductions
remained significant (46% to 98%) in the majority of wells through the 6-month sampling
event.

Further analysis of the pre- and post-pilot test porewater and surface water sampling
data indicates that of the 15 porewater and surface water samples with sufficient pre-
and post-pilot test data, 12 showed overall concentration reductions of combined cis-
1,2-DCE, TCE, and VC of greater than 67%, two (2) porewater samples showed low
concentrations (less than 1 ug/L) of cVOCs during the pre-pilot test and post-pilot test
sampling, and one (1) surface water sample showed a decrease of cVOC
concentrations through the 3-month sampling event, followed by an increase (i.e.,
rebound) to above pre-pilot test levels. This single instance of rebound was from a
surface sampling location that was upstream from the nearest extraction well (MW1-76)
and the other five (5) surface sampling locations.

Despite the fluctuations and movement of contaminant mass in groundwater, the results
of the pre- and post-pilot test sampling of porewater and surface water indicates
significant reductions in cVOC concentrations in these media, with slight rebound
observed at each location.

4.2.2 OU 2 Area 2

This subsection provides a review of the data collected during the soil and groundwater
supplemental investigation in 2022 and the groundwater sampling event conducted in
2023. These data were collected in lieu of ongoing LTM sampling and in satisfaction of
the recommendations from the fifth FYR. Additional data were collected in 2024 but
were not finalized in time to be included in this FYR (see Section 2.2.2). Figure 2-2
depicts the sampling locations at OU 2 Area 2. Appendix E presents historical
groundwater monitoring results from OU 2 Area 2, including cVOC:s (i.e., VC, TCE, and
cis-1,2-DCE) in Table E-1 and 1,4-dioxane in Table E-2.

2022 Soil and Groundwater Supplemental Investigation. The purpose of the soil and
groundwater supplemental investigation was to assess whether cVOCs in soil and
groundwater extend beyond the existing monitoring well network and to establish
current site conditions. TCE and VC were identified in the OU 2 ROD as the COCs in
groundwater based on the 1993 baseline risk assessment; however, only VC remained
above the RG at the time of the fifth FYR (Navy, 2020a).

Eleven soil borings were advanced at OU 2 Area 2. Soil samples were collected from
three (3) depths at two (2) borings and five (5) depths at nine (9) borings. New
groundwater monitoring wells were installed in each of the soil boring locations. Fifty-
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one (51) soil samples and 11 groundwater samples were collected from the 11 soil
borings/wells (Figure 2-2).

The results for the June/July 2022 soil sampling are provided in Appendix F. Analytical
results were compared to the PALSs. Soil boring numbers correspond with well numbers
for newly installed wells (e.g., SB-10 is in the location of 2MW-10, SB-11 is in the

location of 2MW-11, etc.). Exceedances of the PAL occurred for the following analytes:

 TCE exceeded the PAL of 0.00011 mg/kg in the samples from soil borings SB-13
(15 ft bgs) and SB-17 (10 ft bgs, 20 ft bgs). TCE was not detected in samples
from other soil borings; however, the laboratory limit of detection (LOD)
exceeded the PAL.

e VC exceeded the PAL of 0.0000062 mg/kg in the samples from soil borings SB-
13 (15 ft bgs, 20 ft bgs), SB-14 (20 ft bgs), and SB-19 (15 ft bgs and 20 ft bgs).
VC was not detected in samples from other soil borings; however, the laboratory
LOD exceeded the PAL.

e Cis-1,2-DCE exceeded the PAL of 0.0052 mg/kg in the samples from soil borings
SB-13 (15 ft bgs) and SB-14 (15 ft bgs, 20 ft bgs). cis-1,2-DCE was not detected
at concentrations above the PAL in the other samples; however, in two (2)
instances the laboratory LOD exceeded the PAL when this analyte was not
detected.

- The following analytes were not detected; however, the laboratory LODs
exceeded PALs: 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-
trichloroethane (1,1,2-TCA), 1,2,3-trichloropropane, 1,2,4-trichlorobenzene, 1,2-
dichloropropane, carbon tetrachloride, cis-1,3-dichloropropene,
hexachlorobutadiene, methylene chloride, and trans-1,3-dichloropropene.

The analytical results for the 2022 groundwater monitoring event are provided in
Appendix F as well as summarized in Appendix E to compare with historical LTM data.
Analytical results were compared to the PALs defined in the 2021 groundwater
sampling SAP (Navy, 2021d). Exceedances of the PAL occurred for the following
analytes:

 TCE exceeded the PAL of 0.30 ug/L in the samples from wells 2MW-11, 2MW-
12, and 2MW-13 and exceeded the RG of 5.0 pg/L in one (1) well (2MW-12) with
a concentration of 7.2 ug/L. TCE exceedances in 2022 groundwater samples are
shown on Figure 4-21.

e VC exceeded the PAL of 0.029 ug/L in the samples from wells 2MW-11, 2MW-
12, 2MW-13, 2MW-14, 2MW-19. VC exceedances in 2022 groundwater samples
are shown on Figure 4-21.
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« Chloroform exceeded the PAL of 1.4 ug/L in the sample from 2MW-14.

- The following analytes were not detected; however, the laboratory LODs
exceeded PALs: 1,1,2,2-tetrachloroethane, 1,2,3-trichloropropane, 1,2,4-
trichlorobenzene, and hexachlorobutadiene were not detected above the
laboratory LOD.

- The following analytes were not detected in the sample from well 2MW-12;
however, the laboratory LODs for this sample exceeded PALs: 1,1,2-TCA, 1,2-
dichloroethane, 1,2-dichloropropane, carbon tetrachloride, cis-1,3-
dichloropropene, methylene chloride, tetrachloroethene, and trans-1,3-
dichloropropene.

Several soil and groundwater sample results were considered usable but qualified as
estimated (with “J” or “UJ”). Notably, the detected cVOCs for soil samples from four
borings (SB-11, SB-12, SB-17, and SB-18) may be biased low due to temperature
above 20 degrees Celsius during shipment to the laboratory. Additionally, soil sample
results for non-detect analytes were not considered usable because of the high
temperature during shipping and were rejected (qualified as “R”). A total of 754 results
were rejected during the data validation and assessment.

The soil and groundwater analytical results indicate that TCE and VC concentrations
exist outside of the previously installed point of compliance groundwater monitoring
wells (2MW-1, 2MW-6, and MW2-8). The report recommended that the newly installed
monitoring wells (2MW-9 through 2MW-19) be added to the LTM network.

LTM Sampling. As described in Section 2.0 and the OU 2 ROD (Navy, EPA, and
Ecology, 1994), the selected remedy for OU 2 Area 2 includes:

* MNA.

e LTM to establish trends in COC concentrations and determine when LUCs can
be discontinued.

« LUCs to prevent residential land use and construction of domestic wells.

Per the OU 2 ROD, the COCs for OU 2 Area 2 are VC and TCE with RGs of 0.023 and
5 ug/L, respectively, both the MTCA B cleanup level. At the time of the OU 2 ROD, the
RG for VC was below the practical quantitation limit (PQL) of standard EPA methods for
drinking water. In such cases, the MTCA B cleanup level was based on the PQL (per
Washington Administrative Code [WAC] 173-340-700[6]) and the expected PQL for VC
was 0.1 pg/L. In 2012, the RG for VC was updated to 0.029 ug/L based on the
calculated MTCA B cleanup level using the current oral slope factor. Using improved
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analytical techniques, the PQL has been below this updated RG of 0.029 ug/L since
June 2012.

During this FYR period, the LTM program at Area 2 involved periodic sampling of
groundwater from three (3) point of compliance monitoring wells (i.e., 2MW-1, 2MW-6,
and MW2-8) for vinyl chloride (VC), with comparison of results to the RG for VC. The
LTM program also involved periodic water level measurements to monitor the
groundwater flow direction. LTM sampling was conducted in 2023 and 2024; however,
the 2024 report was not finalized within this FYR period. In 2020 sampling was not
conducted due to contract changes from one LTM contractor to a different contractor.
No sampling was conducted at the three (3) existing LTM wells in 2021 or 2022 due to
the soil and groundwater supplemental investigation conducted in 2022.

The spring 2023 LTM sampling event included re-sampling new monitoring wells that
were installed in 2022 to assess whether cVOCs in groundwater extend beyond the
existing LTM well network and to establish current site conditions. Groundwater
sampling was performed at three (3) OU 2 Area 2 wells historically sampled for the LTM
program (2MW-1, 2MW-6, and MW2-8) and 11 wells installed in 2022 (2MW-9 through
2MW-19). Figure 2-2 shows the locations of the new and historical wells at OU 2 Area
2. Samples were collected and analyzed for cVOCs using EPA SW-846 Method 8260D
using selected ion monitoring (SIM). The change in analytical approach from that
indicated in the 2021 groundwater sampling SAP (Navy, 2021d) was made to achieve
the required sensitivity for VC.

Of the 13 cVOCs reported from the spring 2023 sampling event, only TCE and VC were
detected at OU 2 Area 2; cis-1,2-DCE was not reported during this sampling event, as it
has been discontinued from monitoring in the LTM plan. Below is a summary of the TCE
and VC results.

Based on the 2023 groundwater sample results, the monitoring report recommended
that the results from at least four groundwater sampling events be available for each
available well to allow the Keyport Project Team to determine which wells should be
included in a revised LTM network. The OU 2 Area 2 wells were sampled again in 2024,
representing the third sampling event using the expanded well network. The report
presenting the 2024 groundwater sampling at OU 2 Area 2 has not been finalized by the
deadline for this FYR; therefore, the results are not included in this document.
Regardless of the number of monitoring events using the expanded well network, this
FYR recommends (Table 6-1) additional investigation and well installation before a
revised LTM program is established, as discussed below.

The OU 2 ROD expectation for Area 2 was that “Groundwater quality is expected to
gradually improve by the action of natural processes such as aquifer flushing,
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volatilization, and biodegradation.” This phrase describes natural attenuation
processes, and this has typically been captured in FYRs for the site as the OU 2 ROD
established a requirement for MNA as a remedy component for Area 2. The additional
investigation work in 2022, 2023, and 2024 included measuring biodegradation
parameters in support of this requirement, with the most extensive suite of
biodegradation parameters measured in 2024.

This FYR included a preliminary review of the draft 2024 biodegradation data, which are
not yet finalized. The finalized data relative to biodegradation collected in 2022 and
2023 are summarized in the remainder of this paragraph. Overall, future full analysis of
biodegradation is likely to conclude that limited evidence of biodegradation is present,
with less than ideal conditions for reductive dichlorination. In 2022, DO ranged from
0.40 milligrams per liter (mg/L) to 0.76 mg/L for 10 of 11 wells, with a result of 4.60 mg/L
at 2MW-19; in 2023 DO ranged from 0.99 mg/L to 1.65 mg/L for nine (9) of 11 wells,
with a result of 3.33 mg/L at 2MW-1 and 4.78 mg/L at 2MW-8. In 2022 ORP ranged
from -501.8 mV to 131.5 mV; in 2023 ORP ranged from -38.9 mV to 212.0 mV. In 2022,
cis-1,2-DCE (a mid-range biodegradation product between TCE and VC) was detected
in seven (7) of the 11 newly installed wells, with concentrations of 10 pug/L and 13 pg/L
in wells 2MW-11 and 2MW-14, respectively. The results of 10 pg/L and 13 ug/L were
higher than any cis-1,2-DCE result from OU 2 Area 2 LTM wells from 2002 through
2014, when cis-1,2-DCE was discontinued from the LTM program.

In contrast to the expected concentration reductions quoted above from the OU 2 ROD,
the most recent groundwater concentration data collected from new wells installed at
the site in 2022, nearly 30 years after ROD signature, show at least one (1) well (2MW-
17) exhibiting a TCE concentration (120 pg/L) more than twice the maximum
concentration known at the time of the OU 2 ROD (36 pg/L in 2MW-1). The furthest
downgradient well that has exhibited any cVOC detections above the RGs in
groundwater (VC at 2MW-14) is approximately 500 ft from the shallow lagoon to the
northeast. Using the groundwater velocity recently estimated at OU 1 of 0.05 feet/day
(as calculated from MW1-44, which was screened in silty sand comparable to the Area
2 lithology and was the lowest groundwater velocity value calculated via slug tests at
OU 1), groundwater and contaminants would have reached the shallow lagoon many
years ago, in the absence of sufficient attenuation.

Depth to groundwater data were collected from the 11 newly installed monitoring wells
(2MW-9 through 2MW-19) and the historical monitoring wells (2MW-1, 2MW-6, and
MW2-8) in 2022 (new wells only) and 2023 (all aforementioned wells); however, the
data reports did not attempt to use these data to assess groundwater flow direction or
gradient. Evaluation of these depth to groundwater data as part of this FYR leads to the
conclusion that existing data sets cannot be used to construct a defensible groundwater
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contour map, most likely because the data were collected across multiple days.
Attempts to create reasonable contour maps using the 2022 and 2023 data sets
required excluding certain wells or bending contour lines in ways that did not comport
with standard hydrogeologic practice. In both 2022 and 2023, the groundwater elevation
measured in 2MW-19 was an anomaly and showed groundwater elevations several feet
lower than expected, which could be attributed to a Filterra stormwater system
discharge and ephemeral stream in the vicinity of this well. This FYR recommends
(Table 6-2) that roughly time-coincident depth to groundwater measurements be made
from all available groundwater monitoring wells in the vicinity of Area 2 during both wet
and dry seasons to update the understanding of groundwater flow. If pressure
transducer data loggers are available, consideration should be given to collecting
continuous groundwater elevation data for six (6) months to allow assessment of
seasonal and potential tidal variations in groundwater flow direction and gradient. These
data can then be used to optimize placement of monitoring wells that reliably meet the
OU 2 ROD requirement for monitoring potential downgradient migration of COCs in
groundwater.

Additional work is planned under the drum investigation SAP covering an investigation
of partially buried drums observed at the site (Navy, 2024i). This additional investigation
is expected to provide a path forward for completing a revised CSM for Area 2.

LTM Results — TCE. During this FYR period, groundwater samples were collected and
analyzed for TCE from the 14 monitoring wells listed above in April (all wells sampled
except 2MW-1) and June 2023 (well 2MW-1 sampled). Figure 4-22 presents a site map
of OU 2 Area 2 that includes TCE results from 2023. As shown on Figure 4-22, TCE
concentrations were above the RG of 5.0 ug/L in one (1) of the 14 wells sampled (2MW-
17). TCE concentration in well 2MW-17 was 120 pg/L (estimated), which is higher than
the highest TCE concentration in groundwater documented in the OU 2 ROD (36 pg/L in
well 2MW-1). TCE was detected below the RG in 10 of the 14 wells (MW2-8, 2MW-1,
2MW-6, 2MW-11, 2MW-12, 2MW-13, 2MW-14, 2MW-16, 2MW-18, and 2MW-19) with
concentrations ranging from 0.022 to 4.2 ug/L. Three (3) wells (2MW-9, 2MW-10, and
2MW-15) were non-detect for TCE.

Figure 4-22 shows the estimated extent of the TCE plume at OU 2 Area 2 based on the
expanded investigation area. The illustrated plume delineates RG exceedances for
TCE, not overall detections. In 2022 and 2023 concentrations of TCE at levels below
the RG were detected in wells 2MW-6 and 2MW-14, which are located outside of the
TCE plume boundary shown on Figure 4-22.

LTM Results — VC. During this FYR period, groundwater samples were collected and
analyzed for VC from the 14 monitoring wells listed above in April/June 2023. Figure 4-
22 presents a site map of OU 2 Area 2 that includes VC results from this FYR period.
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As shown on Figure 4-22, VC concentrations were above the RG of 0.029 pg/L in five
(5) of the 14 wells sampled (2MW-11, 2MW-12, 2MW-13, 2MW-14, and 2MW-17).
Concentrations ranged from 0.029 to 3.0 pg/L (estimated) in these wells. VC was non-
detect in eight (8) of the 14 wells (MW2-8, 2MW-1, 2MW-6, 2MW-9, 2MW-15, 2MW-16,
2MW-18, and 2MW-19). In well 2MW-10, VC concentration was detected below the RG
at 0.014 pg/L.

Figure 4-22 shows the estimated extent of the VC plume at OU 2 Area 2 based on the
expanded investigation area. Similar to the illustrated TCE plume extent boundary, it is
likely the VC plume boundary is meant to delineate RG exceedances for VC, not overall
detections, although in this case, there are no VC detections below the RG outside of
the illustrated VC plume boundary.

During evaluation of the historical and recent data at the OU 2 Area 2 wells, it was
observed that the newly installed wells 2MW-9 and 2MW-10 are screened significantly
deeper (i.e., at least 13.9 feet deeper and as much as 21.2 feet deeper) than adjacent
wells 2MW-6 and 2MW-14. The VC detection in 2MW-14 in 2023 (0.055 pg/L) was still
above the RG (0.029 ug/L). Therefore, the estimated extent of the VC plume, as shown
on Figure 4-22, is misleading without downgradient wells that are screened at similar
depths to 2MW1-6 and 2MW-14. Additional downgradient wells should be installed, with
their location and screened interval based on an updated CSM, to include groundwater
contour maps that account for seasonal variations, as discussed above.

423 OU 2 Area 8

This section reviews the data generated during this FYR period pertinent to OU 2 Area
8, including from the:

1. 2023/2024 vapor intrusion sampling
2. Bench-scale study

3. Supplemental RI

4. 2024 seep sampling.

Figure 1-5 presents a site map of OU 2 Area 8.

4.2.3.1 2023/2024 Vapor Intrusion Sampling (Navy, 2024q)

Vapor intrusion sampling was conducted in August 2023 and January 2024 at OU 2
Area 8, in the same locations that were established in 2019. The overall objectives of
the vapor intrusion sampling were to perform paired sub-slab vapor and indoor air
monitoring as recommended for Buildings 82 and 98 to evaluate whether the vapor
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intrusion pathway has become complete in these two (2) buildings since the 2018 vapor
intrusion study and, if so, whether the completed pathway has the potential to pose a
risk to human health.

Overall, the results of the NBK Area 8 vapor intrusion sampling performed in August
2023 and January 2024 indicate that the vapor intrusion pathway continues to not be an
exposure pathway of concern because the contaminants that were detected in indoor
air above PALs were shown to be the result of indoor background sources rather than
vapor intrusion. However, because of the on-going presence of elevated sub-slab vapor
concentrations beneath the buildings, continued annual foundation and building
inspections along with indoor air monitoring every five (5) years in support of FYR
reporting are recommended for Buildings 82 and 98. Statistical analysis of analytical
data shows that the most conservative timing for vapor intrusion monitoring is winter.
Details of the sampling events conducted during this FYR period are provided in the
remaining paragraphs of this subsection.

Indoor air, outdoor air, and sub-slab vapor samples were collected in both summer
(August 2023) and winter (January 2024) to account for the seasonal variability of vapor
intrusion potential. During sample collection, the heating, ventilation, and air
conditioning (HVAC systems), windows, and doors were operated normally for the
season and time of day to represent typical conditions and typical building use by the
occupants.

At Building 82 and Building 98 sub-slab vapor and indoor air sample locations selected
during the 2019 vapor intrusion study were resampled for this follow-up sampling, and
outdoor air sample locations were selected by the field team based on the observed
wind direction. The position of each sample location was noted based on known
landmarks within or near buildings.

Three (3) outdoor air samples, 22 indoor air samples, and 20 sub-slab vapor samples
were collected in August 2023 and three (3) outdoor air samples, 22 indoor air samples,
and 21 sub-slab vapor samples were collected in January 2024.

None of the outdoor air results exceeded indoor air PALS, but there were low level
detections of some compounds in each outdoor air sample. PCE was detected in all of
the outdoor air samples at estimated values and trans-1,2-DCE was detected in two (2)
of the August 2023 outdoor air samples and all of the January 2024 outdoor air
samples, with the highest detection in outdoor air of 4.2 microgram per cubic meter

(g/md).

Figures 4-23 and 4-24 show results of PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, 1,1-
DCE, and VC in indoor air and sub-slab samples collected from Buildings 82 and 98,
respectively. The 2023 and 2024 results are compared to the results of the April and
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July 2019 samples. In Building 82, TCE exceeded the PAL in five (5) sub-slab sample
locations in both August 2023 and January 2024, with the exception of one (1) location
(Area8-B82-SS-6) where the exceedance was only in the August 2023 sample. There
were no PAL exceedances in any of the Building 82 indoor air samples. In Building 98,
TCE concentrations exceeded PALs in eight (8) of the 12 sub-slab samples collected
during one (1) or both of the 2023/2024 sampling events. PCE concentrations exceeded
the PAL in one (1) of the sub-slab sample locations during both sampling events. All
other VOCs were non-detect or detected at concentrations below their respective PAL.
Trans-1,2-DCE exceeded its PAL in 11 of the 13 indoor air samples. With the exception
of one (1) location (Area8-B98-1A-13) which was exceeded during both events, all
indoor air exceedances were during the January 2024 sampling event only. The data
from these sampling events are included in Appendix H.

4.2.3.2 Amendment Identification and Bench-Scale Study (Navy, 2024f)

A laboratory and bench-scale study were conducted to assess the potential
effectiveness of funnel-and-gate PRB technology for an optimized remedial action at
OU 2 Area 8. The study was intended to provide laboratory data for the preliminary
evaluation of an innovative PRB delivery system using a treatment amendment
identified during the study. These data are expected to be used to assess whether a
PRB is feasible as a contingent remedial action that should be evaluated during the
future FFS.

The overall problem statement was: Can media be identified that effectively stops the
migration of metals contamination in saline groundwater and can the SubflowRx (a
funnel and-gate type PRB where sheet piling [funnel] directs groundwater to gates that
house replaceable cartridges containing candidate media and/or treatment
amendments) be advanced as a feasible remedial action alternative, using this
identified amendment, to stop risk-causing metal contaminants in OU 2 Area 8
groundwater from reaching the Area 8 beach, given the challenging site conditions,
which include variable high salinity, tidal effects on groundwater flow direction, and the
potential absence of an aquitard to vertically bound a PRB?

The first part of the study involved identifying one (1) or more amendments that can
transform/precipitate ecological risk-causing metal contaminants (i.e., cadmium and
chromium) in a simulated saline environment and be successfully integrated into a
miniature CartridgeRx in a solid form with a specified hydraulic conductivity to form a
treatment amendment for further study in an analog flow model (AFM) generally
simulating the site environment. Removing cadmium and chromium from simulated
saline water at a 90 percent or greater removal efficiency was set as a chemical
boundary condition. Demonstrating that a treatment amendment had a hydraulic
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conductivity between 3 and 5 centimeters per second was set as a physical boundary
condition.

The second part of the study was a bench-scale experiment to answer the following
guestions:

- How do simulated tidal fluctuations impact the general flow dynamics of a
SubflowRx?

« Can the treatment amendment(s) sequester COCs in a simulated non-marine
environment without impacting the flow dynamics of the SubflowRx?

e Can the treatment amendment(s) sequester COCs in a simulated marine
environment without impacting the flow dynamics of a SubflowRx?

« Can the treatment amendment(s) sequester COCs in a simulated non-marine
environment without impacting the flow dynamics of a SubflowRx?

e Can the treatment amendment(s) sequester COCs in a simulated marine
environment without impacting the flow dynamics of a SubflowRx?

Only two (2) of the five (5) experiments under Part 2 were performed in the study due to
time constraints.

Of the 12 commercially available media tested, only three (3) candidate media were
identified that would remove at least 90 percent of the COCs in simulated groundwater.
These candidate media included two (2) ion exchange resins available from Headwater
Technologies (i.e., HWR-200 and HWR-300) and a metal ion binding reagent blend
available from Premier Magnesia (CR 20).

Laboratory column tests demonstrated that the HWR-200/HWR-300 media show a
decrease in COC removal efficiency when the test solution is saline; the ion exchange
resins were therefore not considered to be a viable alternative for the study. When
subjected to the same column test conditions, CR 20 demonstrated a high and
consistent COC removal efficiency. However, CR 20 is only available from the
manufacturer in a powder form and did not meet the hydraulic conductivity requirements
of the project even when mixed with inert materials such as sand (i.e., the CR 20
powder was found to settle out of the sand). Efforts were made to pelletize the CR 20
powder; however, although the permeability significantly increased, the resulting
products no longer met the chemical boundary conditions. Products similar to CR 20
were identified and tested but eliminated since neither boundary condition could be met.

Between March and August of 2023, a total of 57 different candidate media were
developed under an internal research and development (IR&D) project. None of these
57 candidate media met both boundary conditions and were therefore eliminated from
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further consideration. Efforts continued from September through December 2023 to
identify and test candidate media developed under the IR&D project. Although
promising candidate media continued to be identified in this period, other technical
challenges were also encountered (e.g., recognition of small COC-containing particles
escaping from the media causing analytical interference and a high pH measured post
treatment for some candidate media).

Additional testing in January 2024 identified two (2) primary candidate media referred to
as “CM-20C” and “CM-22A.5.” These media consist of chemicals that react with the
COCs and chemically compatible binders. These two (2) down-selected candidate
media are both in the shape of small hemispheres developed by the Navy’s testing
contractor at an optimal and consistent size and, when mixed with inert materials (i.e., a
medium-grained sand), form the primary components of a treatment amendment
identified for the study that meet both the chemical and physical boundaries. These
media were ultimately found to be promising as treatment media for Area 8.

Tidal fluctuations representative of Area 8 were successfully simulated during AFM
Experiment 1. It was demonstrated during five (5) consecutive tidal cycles that a
simulated downgradient plume of contaminants was unable to reach the upper elevation
screens of the miniature PileGate and that physical devices such as check valves for
potentially reducing tidal backflow into the SubflowRx are unnecessary. However, as a
contingency measure, devices have been identified that are designed to be used in
conjunction with the SubflowRx.

AFM Experiment 3 successfully demonstrated that a source of COCs injected in a
miniature well upgradient of the PileGate can be captured and treated in a miniature
CartridgeRx containing a treatment amendment. The COC removal efficiencies were
above the study objective of 90 percent for the 24-hour test period of AFM Experiment
3. Recommendations were made in the study report to address the effects of dilution of
COCs in future bench-scale studies (Navy, 2024f).

Because of contractual timing limitations, the report of this bench-scale study was
finalized without Keyport Project Team input. Input from the Keyport Project Team
regarding this study will be incorporated into the upcoming FFS for Area 8.

4.2.3.3 Supplemental Rl (pending report)

The supplemental RI included three (3) mobilizations between 2021 and 2024. A
geophysical survey was conducted during the first mobilization to locate underground
features such as utilities and to delineate saltwater intrusion below the surface. During
mobilization 2 in 2023, direct push soil and groundwater sampling was conducted at 19
locations to fill in data gaps at OU 2 Area 8. The final mobilization conducted in late
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2023 included drilling seven (7) deep borings and installing 27 monitoring wells. Tidal
influence monitoring was conducted in early 2024 using transducers to record
groundwater and tidal fluctuations across the site. Results and recommendations from
the supplemental RI will be presented in the next FYR because the report has not been
finalized as of the writing of this sixth FYR.

Although the objective of the supplemental Rl was to refine the CSM in support of
alternative selection to mitigate site contamination from seeping onto the adjacent
beach, substantial additional data were generated for chemical concentrations in soll
and groundwater in the terrestrial portions of the site. This FYR recommends (Table 6-
1) that once these data are finalized an assessment is performed to conclude whether
the remedy for the terrestrial portion of the site remains protective of human health and
the environment.

4.2.3.4 2024 Seep Sampling (pending report)

At OU 2 Area 8, seep water samples have been historically collected from Seep A,
Seep B, and Seep C, located along the shore of Port Orchard Bay (see Figure 2-3).
This sampling has been conducted to determine if OU 2 Area 8 groundwater is
adversely impacting the adjacent marine environment, as required by the OU 2 ROD.
As a result of consistently low and stable VOC and dissolved metals concentrations,
sampling at Seep B was discontinued in 2012, as recommended in the third FYR.
Starting in September 2018, Seep C was sampled instead of Seep A under the LTM
program. Seep C has historically shown higher VOC concentrations than Seep A.
Therefore, the Navy determined that Seep C was more representative of worst-case
conditions related to seepage of groundwater to surface water at OU 2 Area 8.

In 2024, one (1) seep sample (plus one [1] duplicate) was collected from Seep A. The
samples were analyzed for total mercury, dissolved metals, and VOCs. This sample
was collected in support of the supplemental Rl and to ensure that periodic seep data
were generated during the period when regular LTM was not being conducted.

4.2.3.5 Long-Term Monitoring Program

The LTM program for OU 2 Area 8 was put on hold in 2018 while additional
investigations were conducted at the site. The LTM program includes groundwater,
seep water, surface water, and sediment sampling, which have been conducted in
accordance with the regulator-approved LTM Work Plans and presented and discussed
in LTM Reports. Figure 2-3 depicts the historical LTM sampling locations at OU 2 Area
8. No LTM sampling was conducted during this FYR period. Historical LTM data are
included in Appendix G. Unlike for OU 1, this FYR does not recommend restarting an
OU 2 Area 8 LTM program in the near term. Design of a revised LTM program should
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follow Keyport Project Team concurrence that the supplemental RI for OU 2 Area 8 is
substantively complete.

4.3 Results of Site Inspections

The following subsections summarize the results of the annual LUC inspections and
FYR site inspections at NBK Keyport.

4.3.1 Land Use Control Inspections

LUCs have been implemented at the various OUs at NBK Keyport to prevent exposures
to contaminants and to limit or prohibit activities that may interfere with the integrity of a
remedial action (Navy, 2020d). To document effectiveness of the LUCs, physical and
records inspections within the LUC boundary are conducted on an annual basis. These
inspections are guided by the inspection checklists provided in the IC Plans (Navy,
2020d). Table 4-4 presents a summary of the LUC inspection results from 2020 through
2024.

As shown in Table 4-4, there were no instances/findings of LUC deficiencies during this
FYR period, demonstrating that LUCs have been adequately implemented. During this
FYR period an office trailer was temporarily sited on the landfill without prior review by
the Navy RPM. The issue was identified, reported to the regulatory agencies, and any
potential health issues associated with the trailer were evaluated/reviewed. Limited
duration occupancy of the trailer was approved; however, the trailer was subsequently
moved off the landfill. In this case, the LUC permitting processes did not proactively
prevent siting the office trailer on the landfill, but the corrective action process
functioned as intended. The corrective action consisted of clarifying the permitting
workflow with the current permitting staff. No other issues occurred during this FYR
period.

The LUCs are preventing exposure to residual contamination along the pathways
identified in the OU 1 ROD and have controlled, limited, or prohibited activities that may
interfere with the integrity of the completed remedial actions. However, cracking and
root damage to the paved portion of the landfill remains and continues to slowly worsen.
In 2019, there was an observation of several newer, deeper cracks, approximately 1-
inch wide, in the western portion of the motorcycle training area at OU 1. Several other
smaller cracks were also observed, similar to previous years, and there appears to have
been some settling (see Table 4-4). The Navy intends to address these issues as part
of comprehensive remedy optimization.
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4.3.2 Five-Year Review Site Inspection

An inspection of OU 1, OU 2 Area 2, OU 2 Area 8, Site 23, Area 7, and Area 22 was
conducted in accordance with EPA guidance for FYRs (EPA, 2001). The site inspection
provided a means to verify that the remedies are protective of human health and the
environment and to assist in identifying recommendations for additional/corrective
actions to document that the remedies selected in the OU 1 and OU 2 RODs continue
to be functioning as intended. As noted in Section 1, Site 23, Area 7, and Area 22 are
not included in either the OU 1 or OU 2 ROD. However, the Navy established ICs at
these sites following either a removal action (Site 23) or site investigation (Areas 7 and
22) to be conservative.

The site inspections for this sixth FYR were conducted on July 17, 2024, by the
following personnel:

Name Organization Role
Lindsey Wielick Liberty JV Environmental Scientist
Michael Meyer Battelle Project Manager

A FYR site inspection checklist along with photographs were used to guide the visual
inspections at each site and ultimately, assess the protectiveness of the remedies. The
completed FYR site inspection checklists and photographic log are provided in
Appendices | and J, respectively. A summary of the site inspection findings is provided
in the remainder of this subsection.

4.3.2.1 OU 1 Site Inspection Summary

Land Use Controls at OU 1: Observations during the site inspection were consistent
with those in the annual LUC inspection reports (Navy, 2020b, 2022a, 2023d, 2024c)
and indicate that LUCs are monitored regularly and are functioning as intended. Access
to OU 1 is controlled, excavations within OU 1 are controlled through a permit process,
and the only wells installed during this FYR period were associated with additional
investigation activities (not drinking water).

Tide Gate: The tide gate was replaced during this FYR period (Navy, 2024d) and the
new tide gate was observed to be functioning as intended during the site inspection.
The tide gate was replaced because normal wear and tear on the previous tide gate had
caused damage that could no longer be repaired due to a lack of available parts for the
older unit. The Navy elected to upgrade the tide gate to ensure:

1. No loss of tide gate protection in event of further damage

2. Access to replacement parts from an in-state supplier.
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Phytoremediation: Consistent with the latest annual O&M report (Navy, 2024d), tree
health was observed to be poor in both plantations. Numerous trees and large branches
were observed to have fallen, and the canopy is no longer closed. Leaf density is low on
many trees, and some standing dead or nearly dead trees were observed.

Landfill Cover: Similar to the fourth and fifth FYRs (Navy, 2015a, 2020a), there are
several ~1-inch wide cracks traversing the Central Landfill from east to west and north
to south; there is significant bulging and cracking caused by tree roots outside the
southeast corner of the North Plantation; and evidence of continued water ponding in
the southern portion of the Central Landfill (see Appendix J). The brush and alder trees
growing through the asphalt pavement along old building foundations just north of the
South Plantation that were noted during the previous FYRSs are still present.

4.3.2.2 OU 2 Site Inspection Summary

Site conditions observed at OU 2 Area 2, OU 2 Area 8, Site 23, Area 7, and Area 22
indicated that LUC requirements are currently being met, as confirmed in Section 4.3.1.

Groundwater wells have been installed within this FYR period at most of these areas as
part of additional investigations, but no wells have been installed for drinking water or
any other purpose besides remediation. Access to all three (3) areas is controlled and
digging within these areas is controlled through an excavation permit process.

Shoreline erosion was observed at the top of the riprap seawall within Area 7. If not
addressed through facility maintenance activities, continued erosion could impact the
paved roadway adjacent to the seawall. Maintenance of the asphalt paving within Area
7 is a LUC requirement.
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Table 4-1. Summary of Concerns and Recommendations from the FYR Interview Questionnaires

No. Stakeholder Concerns Recommendations
OU1and OU2Area 8 remedlgs are not achieving remedial action None: satisfied with progress Navy is making to improve OU 1 and
! EPA objectives. OU 2 Area 8 remedies
PFAS and 1,4-dioxane contamination at the sites. '
OU 1 remedy not functioning. | h ¢ conraci hani that work can b
2 Suquamish Tribe Slow progress hindering Tribal Treaty rights. mprove fhe pace of contracing Mechanisms o fhat work can be
o ) completed quicker.
PFAS contamination at the sites.
OU 1 remedy is not functioning, and OU 2 sites have data gaps.
3 Ecolo PFAS has transitioned to a regulated contaminant; and therefore, the None
9y remedies may not be protective due to PFAS presence. '
Investigations are taking considerable time and resources to complete.
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Table 4-2a. Summary of Data Collection During Sixth FYR Period

Activity Date Range Description Document Reported In
Operable Unit 1
2014-August 2023 Rl data collection and interpretation supporting Supplemental Rl Volume 1 (See Table 4-2b and 4-2¢ for details) Final Supplemental RI Report, Volume 1 (Navy 2023a)
April-June 2022 HVDPE Pilot Study Final HVDPE Report (Navy 2023b)
June-October 2021 Risk assessment data collection Final HHRA/ERA field investigation report (Navy 2024a)
2019 Revised Tidal Lag Study (USGS) USGS Open File Report (USGS 2019)

June 2019 - May 2020; Sept 2020 - June
2021; July 2021- June 2022; July 2022 - May
2023; June 2023 - May 2024

Annual O&M

Annual reports under LTM program (Navy 2020c, 2021a, 2023e, 2023f, 2024d)

Sept 2020; Sept 2021; August 2022; August
2023; August 2024

Annual LUC Inspections

Annual reports under LTM program (Navy 2020b, 2022a, 2023d, 2024c, 2025)

December 2021

Sampling of wells for PFAS

Final 2021 GW monitoring report, OU 1 (Navy 2023c)

Aug 2022 - Sept 2023

Supplemental well sampling and ISM sediment sampling

Final Supplemental Sampling Report, OU 1 (Navy 2024b)

January-April, July 2024

2024 well sampling

Report pending

Operable Unit 2, Area 2

Summer 2022

Installation and sampling of new wells

Soil and groundwater supplemental investigation report (Navy 2023g)

Spring 2023

Sampling of new and existing wells

Interim LTM report (Navy 2024e)

Sept 2020; Sept 2021; August 2022; August
2023; August 2024

Annual LUC inspections

Annual reports under LTM program (Navy 2020b, 2022a, 2023d, 2024c, Report pending)

January-April, July 2024

2024 well sampling

Report pending

Operable Unit 2, Area 8

Sept 2020; Sept 2021; August 2022; August
2023; August 2024

Annual LUC Inspections and vapor intrusion inspections

Annual reports under LTM program (Navy 2020b, 2022a, 2023d, 2024c, Report pending)

August 2023 and January 2024

Vapor intrusion sampling

Final report for sampling required every five (5) years (Navy 2024g)

2024 Bench study Bench-scale study report (Navy 2024f)
Ongoing Work in progress towards supplemental Rl Report pending
2024 2024 seep sampling Report pending
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Table 4-2b. Summary of OU 1 Site Recharacterization Activities 2014 — 2019

Description of Activities by OU 1 Area
Activity Date Range South Plantation Area Central Landfill Area Northern Landfill Area and Offsite
Sampling Program: Sampling Program: Sampling Program:
Collect 231 core samples from 212 trees within the South Plantation Collect 5 core samples from 4 trees near well MW1-17 (Central Landfill) Collect 10 core samples from 10 trees within the North Plantation
Collect 21 core samples from 19 trees south and southwest of the South Plantation Geophysical Surveying
Land Surveying
Geophysical Surveying
August 2014 Addit . o " } o " . -
itional/Prior Data Evaluation: Additional/Prior Data Evaluation: Additional/Prior Data Evaluation:
Groundwater sampling results from wells sampled under the Navy LTM program (MW1-4, MW1-5, MW1-16, | Groundwater sampling results from wells sampled under the Navy LTM program (MW1-17) None (tree core sampling only)
and MW1-17) in June 2014
Groundwater sampling results from USGS biodegradation study, including from piezometers (P1-6, P1-7, P1-
8, P1-9, and P1-10) in June 2014 and passive diffusion bag (peeper) samplers (S-2, S-2B, S-3, S-3B, S-4, S-
4B, S-5, S-5B, and S-6) in September 2014
Sampling Program: Sampling Program: Sampling Program:
A Install 61 membrane interface probe (MIP) borings Install 8 MIP borings Collect 3 soil gas samples at locations east of the North Plantation (SV-11, SV-
ugust/September 2016 , . :
Collect 6 soil gas samples at locations east of the South Plantation (SV-01, SV-02, SV-03, SV-04, SV-05, 12, SV-13)
and SV-06)
Sampling Program: Sampling Program: Sampling Program:
Collect soil and grab groundwater samples (target VOCs) from 34 direct-push soil borings Collect soil and grab groundwater samples (target VOCs) from 41 direct-push soil borings | Collect 6 sediment samples for PCB congeners and PCB Aroclors at locations
Collect subset of samples to be analyzed for: full list VOCs, SVOCs, TPH, and PCB Aroclors Collect subset of samples to be analyzed for: full list VOCs, SVOCs, TPH, and PCB north of the North Plantation
Collect soil samples (target VOCs) from 10 auger borings in the South Plantation, and from one (1) boring Aroclors Utilized passive samplers (polyethylene devices [PEDs]) to collect groundwater
west of the South Plantation Collect soil samples (target VOCs) from 7 auger borings in the Central Landfill area  {samples for total dissolved PCBs at two (2) monitoring wells (MW1-2 and MW1-
Soil samples collected from screened intervals of wells in apparent hotspots also analyzed for physical | Soil samples collected from screened intervals of wells in apparent hotspots also analyzed 14) and two (2) piezometers (P1-1 and P1-2)
characteristics (i.e. grain size, dry bulk density, hydraulic conductivity, effective porosity, and TOC) for physical characteristics (i.e. grain size, dry bulk density, hydraulic conductivity, effective |Utilized PEDs to collect six (6) porewater and four (4) surface water samples for
Install 11 new groundwater monitoring wells and collect groundwater samples (target VOCs) from these porosity, and TOC)
July — November 2017 wells

total dissolved PCBs at locations north of the North Plantation (Marsh Creek
Install 7 new groundwater monitoring wells and collect groundwater samples (target VOCs) and tide flats area)

Wells in apparent hotspots also analyzed for microbial population, PFAS, and 1,4-dioxane from these wells. Surveyed horizontal locations and top of casing elevations for newly installed
Collect water sample from irrigation well, IW1-S Wells in apparent hotspots also analyzed for microbial population, PFAS, and 1,4-dioxane Weslljbzgttj gfﬁggﬁ;’m&“ﬂ tgber: Ca:r(')(ile(r;:)iig\(/evgttg-rtz-lgvaat::)rTs(?r?gSPn?gts n

Collect 2 stormwater samples (target VOCs) from an outfall and manhole structure within South Plantation |Collect 6 push point porewater samples (target VOCs) from west of the Central Landfill area prepare g P
Collect 4 push-point porewater samples (target VOCs) from south of the South Plantation Surveyed horizontal locations and top of casing elevations for newly installed wells and

Collect 12 surface water samples (target VOCs) from waterways upstream of existing sampling station MA peeper sampling fubes. Collected depth-to-water measurements in new wells and subset of

12

historical wells to prepare groundwater elevation contour map
Surveyed horizontal locations and top of casing elevations for newly installed wells and peeper sampling

tubes. Collected depth-to-water measurements in new wells, subset of historical wells, and peeper tubes to
prepare groundwater elevation contour map

Sampling Program: Sampling Program: Sampling Program:

Direct-push soil borings were drilled at four (4) locations in the South Plantation to investigate the lateral Direct-push soil borings were drilled and sampled at 13 locations in the Central Landfill to | Direct-push soil borings were drilled and sampled at 16 locations in the North

extent of cVOC COCs to the east, southeast, and northeast of the South Plantation, to confirm the apparently|  investigate the lateral extent of cVOC COCs and 1,4-dixoane from the Central Landfill Plantation to investigate the distribution of VOCs beneath the North Plantation
lower concentrations between the South Plantation and Central Landfill, and better define the depth to the |hotspots, to assess TOC concentrations in soil from areas with relatively low concentration off (assuming groundwater transport to the northwest from Central Landfill

regional aquitard in the center and western edge of the South Plantation. A total of 11 soil samples and 8 | VOCs, and to assess the depth to the regional aquitard along the western and eastern side

grab groundwater samples were collected from these borings and analyzed for the target VOCs, consisting of]

hotspots), to assess the migration of 1,4-dioxane from the Central Landfill
of the Central Landfill. A total of 40 soil samples and 26 grab groundwater samples were | hotspots beneath the North Plantation, to investigate a potential PCB source
the nine (9) cVOC COCs identified in the OU 1 ROD and chloroethane. collected from these borings and analyzed for the target VOCs and 1,4-dioxane. area, to assess TOC concentrations in soil from areas with relatively low
June - October 2019 Using sonic drilling, 3 monitoring wells, 2 borings for soil and grab groundwater sampling, and 2 exploratory | A total of eight (8) surface water samples were collected. Five (5) surface water samples | concentration of VOCs, and to assess the depth to the regional aquitard along
borings were installed within in the South Plantation. A total of 9 soil samples and 4 grab groundwater | were collected from Marsh Pond and from surface water downstream of Marsh Pond, and the eastern side of the Central Landfill
samples were collected from these borings and analyzed for the target VOCs, with a subset of the soil analyzed for target VOCs. Three (3) surface water samples were collected from areas near
samples analyzed for TOC.

A total of 53 soil samples and 33 grab groundwater samples were collected from
Seep SP1-1 and analyzed for PCB congeners. these borings samples were analyzed for the target VOC, 1,4-dioxane, PCB
Aroclors, TPH-diesel, and/or TOC (soil only)
Using sonic drilling, 5 monitoring wells were installed within in the North
Plantation. A total of 8 soil samples were collected from these borings and
analyzed for the target VOCs, with a subset of the soil samples analyzed for

A total of 18 groundwater samples were collected from newly installed monitoring wells and a subset of pre- |Using sonic drilling, 1 monitoring well, 3 borings for soil and grab groundwater sampling, and
existing monitoring wells within the South Plantation. All of these groundwater samples were analyzed for the| 1 exploratory boring were installed within in the Central Landfill. A total of 10 soil samples

target VOCs. Wells located in apparent hotspots that were expected to be the focus of potential future and 6 grab groundwater samples were collected from these borings and analyzed for the
remedial action were additionally analyzed for microbial population, PFAS, PCBs, TPH-diesel, 1,4-dioxane, target VOCs, with a subset of the soil samples analyzed for TOC.
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Table 4-2b (continued). Summary of OU 1 Site Recharacterization Activities 2014 — 2019

Activity Date Range

Description of Activities by OU 1 Area

South Plantation Area

Central Landfill Area

Northern Landfill Area and Offsite

and biodegradation parameters (i.e., methane, ethane, nitrate, nitrite, sulfate, chloride, dissolved organic

carbon, and sulfide).

A total of eight (8) porewater samples were collected in June 2019. These samples were collected from south
of the South Plantation and were analyzed for the target VOCs. A total of three (3) porewater samples were
collected in October 2019. These samples were collected from west/southwest of the South Plantation and

were analyzed for the target VOCs.

To update the CSM, the majority of the sonic borings in all areas of the site were advanced to greater depths
than in previous investigations. The soil cores were continuously logged from these locations to identify the

upper contact of the regional aquitard within the site boundary.

A total of 9 groundwater samples were collected from newly installed monitoring wells and a
subset of pre-existing monitoring wells within the Central Landfill. All of these groundwater
samples were analyzed for the target VOCs. Wells located in apparent hotspots that were
expected to be the focus of potential future remedial action were additionally analyzed for

microbial population, PFAS, PCBs, TPH-diesel, 1,4-dioxane, and biodegradation parameters

(i.e., methane, ethane, nitrate, nitrite, sulfate, chloride, dissolved organic carbon, and
sulfide).

PCB congeners and TPH as diesel. No grab groundwater samples were
collected from these borings.

A total of 7 groundwater samples were collected from newly installed monitoring
wells and a subset of pre-existing monitoring wells within the North Plantation.
All of these groundwater samples were analyzed for the target VOCs. Wells
located in apparent hotspots that were expected to be the focus of potential
future remedial action were additionally analyzed for microbial population,
PFAS, PCBs, TPH-diesel, 1,4-dioxane, and biodegradation parameters (i.e.,
methane, ethane, nitrate, nitrite, sulfate, chloride, dissolved organic carbon, and
sulfide).

A total of eight (8) porewater samples were collected in June 2019. Three (3) of

these samples were collected from northwest of the North Plantation and were

analyzed for PCB congeners; five (5) of these samples were collected from west

of the North Plantation, downstream of Marsh Pond, and were analyzed for the
target VOCs.

A total of seven (7) sediment samples were collected at, or in the vicinity of,
historical sediment sample locations. These samples were collected for PCB

congeners and PCB Aroclors.
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Table 4-2¢c. Summary of OU 1 Site Recharacterization Activities 2021 - 2023

Activity Date Range Description of Activities Across OU 1
. Geophysical investigation of the wetlands adjacent to the landfill, the tide flats, and Dogfish Bay. Temporal, intertidal electrical resistance tomography used to assess the freshwater saltwater interface, preferential flow pathways, and strategy.
January and June 2021 . Direct-push soil core sampling to 6 feet bgs at 29 locations north of the North Plantation on the landfill footprint to collect chemical of interest concentration data in support of the HHRA/ERA addendum.
. Wetland sediment sampling near and downstream of seep SP1-1 using incremental sampling methodology to establish repeatable baseline PCB concentrations for decision units along the freshwater stream bed.
December 2021 (Collection and laboratory analysis for PFAS from 54 groundwater monitoring wells located across OU 1, to inform future PFAS RI'.

Deep well install and sampling:
. Five (5) deep wells were installed within the landfill footprint, and two (2) deep wells were installed on the Highway 308 causeway using sonic drilling
April-July 2022 . Sampling of the newly installed wells
Slug testing:
. Rising and falling head slug tests in 15 wells
Publication of OU-wide supplemental Rl Vol 1:
. Integration and interpretation of data collected since 2014
. Biodegradation assessment
. Environmental sequence stratigraphy analysis
. Remchlor MD Groundwater modeling
. Revised conceptual site model
Supplemental well sampling and sediment sampling under the LTM program in support of the overall supplemental remedial investigation
. Collection and laboratory cVOC analysis of groundwater samples from 24 wells in the South Plantation area where HVDPE pilot testing was performed at timeframes of 1 month, 3 months, and 6 months after shutdown of the HVDPE system
August 2022 Sept 2023 . Collection and laboratory cVOC analysis of porewater and surface water samples at 10 and six (6) locations, respectively, in the South Plantation area where HVDPE pilot testing was performed, coincident with the groundwater sampling events.
. Collection and laboratory analysis (cVOCs, 1,4-dioxane, PFAS!, PAHs, metals and PCB Aroclors) at four (4) groundwater monitoring wells located on the Highway 308 causeway.
. Collection and laboratory analysis (PCB congeners and TOC) of ISM sediment samples from eight (8) decision units at and downstream of seep SP1-1.
Risk assessment data collection and HHRA/ERA addendum
. Risk assessment data from 2021 sample collection were published in a final HHRA/ERA field investigation report dated May 2024
Data collection from 7 of 10 exposure areas defined in the QAPP (unacceptable risks to human health are already documented for the remaining 3 exposure areas)
Sampling of soil and plant tissue in terrestrial areas, and sampling of surface water, sediment, shellfish tissue, and plant tissue in aquatic areas and reference areas
Laboratory analysis of soil samples for PCB Aroclors; PCB congeners; metals (including Cr(V1)); PAHs; cVOCs; PFAS?; dioxins/furans (DF); BTEX; TPH; TPH-gasoline; TPH-diesel; total solids (TS); and TOC.
Laboratory analysis of sediment samples for PCB Aroclors, PCB congeners, metals (including chromium V1), PAHs, cVOCs, PFAS', DF, BTEX, ammonia, TS, TOC, grain size or particle size, and sulfides.
Laboratory analysis of surface water samples for PCB Aroclors, PCB congeners, dissolved metals, PAHs, cVOCs, PFAS', DF, BTEX, ammonia, DOC, and sulfides.
Laboratory analysis of shellfish tissue samples for PCB congeners, metals (including speciated arsenic and methyl mercury), PAHs, DF, lipids, and percent moisture.
Laboratory analysis of plant tissue samples for PCB congeners, metals (including speciated arsenic), PAHs, cVOCs, DF, lipids, and percent moisture.
Field measurement of surface water for conductivity, pH, temperature, DO, and ORP.

. HHRA/ERA addendum report (Volume 2 of the supplemental RI) is published for comment as a draft
Offsite supplemental RI beneath Dogfish Bay is in progress and includes:

. Geophysics

. Drilling

. Grab soil and grab groundwater sample collection from borings and groundwater sample collection from new monitoring wells.
o Laboratory analysis of soil and groundwater samples for VOCs, 1,4-dioxane, PAHs, PCB Aroclors, mercury, and metals.

August 2023

Ongoing

Oo0O0OO0OO0OO0OO0OO0

Notes:

T~ PFAS has been analyzed in samples collected during supplemental investigations conducted during this FYR period to allow consideration of potential impacts of this confounding co-contaminant on decisions regarding legacy contaminants. However, PFAS is being comprehensively assessed at NBK Keyport under a separate
CERCLA process.
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Table 4-3a. Pre- and Post-Pilot Test Groundwater Sampling Analytical Data

cis-1,2- Trichloroethene Vinyl chloride | 1 ... 1ce
Anal i 512
yte Dichloroethene Dc(.:sE1 Gc Pre-Test to 6-
: Month Post-Test .
Unit uglL uglL uglL Mgl | Reduction % of | OPservationsiTrends!
. atterns
PAL 16 0-30 0.020 == TCE! CIS'1!2'DCE7
- VC Total
Location | Sample ID Sample Result Q Result Q Result | Q | Result
Date
AREA-1-19- 6/19/2019 580 680 34 1204
203
PT1-MW1-04 8/22/2022 140 520 6.6 J 667
PT1-MW1-04-A |  8/22/2022 100 460 23 J 569
(Dup) 50% decrease,
MW1-04 | PT3-MW1-04 | 10/25/2022 250 270 86 J 520 52% decrease stayed
constant during 6-
PT3-MW1-04-A | 10/25/2022 240 260 8.2 J 508 month period
(Dup)
PT6-MW1-04 112312023 320 290 52 J 615
PT6-MW1-04-A |  1/23/2023 330 290 52 J
625
(Dup)
MW1-20 6/19/2017 05 U 05 U 05 U ND
MIN1-20 PT1-MW1-20 8/24/2022 0.80 uJ 0.31 J- 0.50 u 0.31 ND Non-detect before and
PT3-MW1-20 10/26/2022 0.15 U 0.15 ] 0.015 U ND after test
PT6-MW1-20 1/23/2023 0.15 U 0.15 U 0.090 U ND
MW1-49- 10/22/2019 1,300 J 940 J 100 J 2340
191022
FD-191022-01 | 10/22/2019 1,300 J 990 J 84 J 2374 _
MWA1-49 (Dup) 75% Steady dtecltlne post-
PT1-MW1-49 8/24/2022 1,200 J- 760 J- 120 J- 2080 es
PT3-MW1-49 10/26/2022 810 J- 750 J- 61 J- 1621
PT6-MW1-49 1123/2023 390 120 75 J 585
l\q\év11og(3) 10/23/2019 400 420 27 J 847 Steady dedline through
3-month post-test, then
MW1s0 | PT1-MW1-50 8/22/2022 120 120 13 253 251% sharp increase at 6-
PT3-MW1-50 10/25/2022 100 98 6.6 205 month sampling to >3x
PT6-MW1-50 |  1/23/2023 1,500 1,400 71 2971 pre-test levels
MW1-52- 10/21/2019 510 J 0.30 U 120 630
191021
PT1-MW1-52 8/22/2022 150 044 J- 59 209
PTI-MW1-52-A | 8/22/2022 140 J- 0.33 J- 58 198 >50% decrease,
(Dup) decrease stayed
MWI-52 | PT3-MW1-52 | 10/26/2022 130 0.39 J 49 J 179 62% relatively constant
during 6-month period,
PT3-MW1-52-A | 10/26/2022 170 J- 0.40 J- 110 J 260 with slight rebound at
(Dup) 6-month sampling
PT6-MW1-52 112312023 190 34 J 49 242
PT6-MW1-52-A |  1/23/2023 200 75 53
261
(Dup)
MW1-53- 10/23/2019 760 J 130 J 220 J 110
191023 Almost 50% decrease,
MWi-53 | PTI-MWI-53 | 8/22/2022 340 51 250 641 219% OT:rnssrtT?:gtx;]rsgsggtzo
PT3-MW1-53 10/25/2022 470 J- 60 170 J- 700 20% overall decrease
PT6-MW1-53 1123/2023 620 82 180 882
MW1-54- 10/21/2019 0.30 uJ 0.30 uJ 0.015 U ND
191021
MWA-54 | PTI-MW1-54 | 802212022 0.15 u 0.15 u | oots | U ND ND NO“'det?tCt ?ef?re and
arter tes
PT3-MW1-54 10/26/2022 0.15 U 0.15 U 0.015 U ND
PT6-MW1-54 1/25/2023 0.15 U 0.15 U 0.09 U ND
MW1-55- 10/24/2019 130 J 3.1 24 J
157
191024
Sharp decrease that
MW1s5 | PT1-MW1-55 8/23/2022 10 15 J- 05 J 12 96% stayed constant during
PT3-MW1-55 10/26/2022 22 24 1.2 26 6 month period
PT6-MW1-55 1123/2023 54 0.84 0.26 6.50
MW1-56-12- 10/23/2019 200,000 J 170,000 J 890 I 370890
191023 >50% decrease, then
Eaq | PT1-MW1-56-1 |  8/23/2022 27,000 J- 120,000 J- 250 J- | 147250 N steady rebound over 6
MW1-56-1 49% month period to 49%
PT3-MW1-56-1 | 10/26/2022 35,000 140,000 300 J | 175300 P °
overall decrease
PT6-MW1-56-1 |  1/25/2023 48,000 140,000 J- 410 J | 188410
MV¥;1?)2324 10/23/2019 71,000 J 590,000 J 72 I | es1072
>80% decrease, then
MW1-56-2 | PTI-MW1-56-2 |  8/23/2022 41,000 J- 75,000 J- 500 Ul | 116000 79% rebounded slightly at
PT3-MW1-56-2 | 10/26/2022 73,000 81,000 370 J | 154370 3-month period
PT6-MW1-56-2 |  1/25/2023 68,000 72,000 570 J | 140570
MW1-57-32- 10/22/2019 1,800 J 4600 J 230 J 6630
191022 >75% decrease, then
MWI-57-0 [ promwis7.0 | 812212022 750 630 170 1550 48% anomalous spike (to 6x
pre-levels) at 3-month,
PT3-MW1-57-0 | 10/25/2022 18,000 J- 22,000 J- 150 40150
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Table 4-3a (continued). Pre- and Post-Pilot Test Groundwater Sampling Analytical Data

Analvie o hc:is-1,i;] Trichloroethene Vinyl chloride Total: TCE,
y ichloroethene Dct':s; éc Pre-Test to 6-
: , Month Post-Test | o ations/Trends/
Unit Mg/L Hg/L Hg/L Hg/L Reduction % of Patterns
PAL 16 0-30 0.020 == TCE! CIS'1!2'DCE7
Location | Sample ID Sample Result Q Result Q Result | Q | Result VC Total
Date
PT6-MW1-57-0 |  1/25/2023 860 2,400 200 J 2460 followed by decrease
at 6-month period
MW1-57-16- | 10/22/2019 130,000 J 230,000 J 200 I | 350200
191022 >70% decrease, then
MW1-57-1 | PTI-MWA-57-1 | 8/23/2022 63,000 J- 33,000 J- 19 J | 96019 steady rebound over 6
1 0,
PT3-MW1-57-1 | 10/25/2022 120,000 J 4,500 28 J | 124528 month period to 62%
. overall decrease
PT6-MW1-57-1 |  1/25/2023 130,000 7,700 300 J | 138000 62%
MWA1-57-10- | 10/22/2019 260,000 J 250,000 J 8,700 518700
191022 >75% decrease, then
MW1-57-2 | PTI-MWA-57-2 | 8/23/2022 16,000 J- | 100,000 J- 67 J- | 116067 559 steady rebound over 6
° month period to 55%
PT3-MW1-57-2 | 10/25/2022 60,000 J- 61,000 J- 30 J | 121030
overall decrease
PT6-MW1-57-2 |  1/25/2023 110,000 J- 120,000 J- 3,300 233300
MW1-58-39.5- | 10/24/2019 2.1 J 0.30 uJ 5.2 J
MW1-58-0 e 7.30 - -
MW1-58-9- 10/24/201 7 1 J .
191024 0/24/2019 6,900 370 8,000 26270 Sharp decline between
1-month and 3-month
MW156-1 | PTI-MW1-58-1 | 812212022 6,600 13,000 770 20370 89% periods, then sharm
PT3-MW1-58-1 | 10/25/2022 85 J- 1,200 300 1585 increase to almost 2x
PT6-MW1-58-1 | 1252023 39,000 J- 4,700 5900 | J- | 49600 pre-test levels
MW1-58-19- |  10/24/2019 3.1 0.30 U 9.1
191024 12 Starts low, order of
magnitude increase at
MW1s58-2 | PTI-MWI-58-2 | 81222022 9% 97 50 243 65% 1-month, then decline
PT3-MW1-58-2 | 10/25/2022 46 J- 13 J- 25 84 back to near pre-test
PT6-MW1-58-2 |  1/25/2023 13 16 55 20 level
|v|1\év110§; 10/28/2019 13 0.30 u 61 7 Starts low, order of
magnitude increase at
MWA-61 | PT1-MW1-61 8/22/2022 17 J 15 U 150 167 46% 1-month. then decline
PT3-MW1-61 | 10/26/2022 20 J- 0.26 J- 84 J- 104 back to near pre-test
PTE-MWI-61 |  1/232023 1 33 J 2 40 level
MW1-66- 10/24/2019 96,000 J 280,000 J 2,200 J
191024 ' ' ‘ 378200 80% decrease at 3-
month period, then
MWiss | PTI-MW1-66 8/23/2022 63,000 J- 35,000 J- 120 98120 68% rebound at 6 month
PT3-MW1-66 | 10/25/2022 74,000 J- 290 280 74570 period to 68% overall
PT6-MW1-66 | 1/2512023 45,000 73,000 - | 2400 | J- | 120400 decrease
MW1-68- 10/28/2019 34 35 0.062 "
191028 Decrease to ND at 1-
MW1-68 | PT1-MW1-68 |  8/23/2022 0.80 uJ 0.50 uJ 0.50 u ND 98% month, then stays low
PT3-MW1-68 | 10/26/2022 0.15 u 0.11 J 0.043 0.15 (<1 ”glr';])ot:tf“gh 6-
PT6-MW1-68 1/25/2023 043 0.32 0.090 u 0.75
MWA1-76- 4/29/2022 8,820 4,280 924
14024 >99% decrease at 3-
220429 )
month period, then
MWi7e | PTI-MW1-76 8/22/2022 110 J- 100 J- 16 226 92% rebound at 6 month
PT3-MW1-76 10/25/2022 26 J- 29 3.7 J- 59 period to 92% overall
PT6-MWA-76 |  1/23/2023 640 350 89 1079 decrease
MWA1-77- 4/29/2022 581 425 130
220429 754
39% (onlv 1-month Only 1-month post-test
MW1-77 | FD-220429-01 |  4/29/2022 571 474 136 754 b (only T-mon sample collected, 32%
post-test collected) )
(Dup) reduction observed
PT1-MW1-77 8/23/2022 310 J- 65 J- 140 J- 515
PT1-P1-06 8/22/2023 4,300 J- 1,300 J- 510 J- 6110 88% (no pre-test No pre-teS.t data, but
P16 PT3-P1-06 10/25/2022 2,200 J- 950 J- 280 | 3430 results; reduction % | steady decline from 1-
PTG-P1-06 | 112512023 370 17 S| s 707 | omimonhiof- | monthto6-month
A month post-test) periods is observed
PT1-P1-07 8/22/2022 460 680 43 1183 083% ( st No pre-test data, but
- no pre-tes P, P
orr PT3-P107 | 10/25/2022 270 360 17 647 osults: rodetion % f'?l't'a' gebc“”i Is
- ’ ollowed by sharp
PT6-P1-07 1/23/2023 7,000 J- 5,300 J- 510 12810 from 1-month to 6- -
month post-test) increase to >10x 1-
month levels
PT1-P1-10 8/22/2022 300 45 92 437 o " No pre-test data, but
- no pre-tes P, c
ort0 PT3-P1-10 | 1012612022 200 30 67 Jo| 207 el reduction o f'?l't'a' gebc“”i s
- ’ ollowed by sharp
PT6-P1-10 1/25/2023 4,000 J- 2,100 J- 630 | 6730 from 1-month to 6- :
month post-test) increase to >15x 1-
month levels
Notes:

Detected results exceeding the Project Action Level are boldfaced and shaded grey.

Limits of detection for non-detected results exceeding the Project Action Level are shaded grey.
Sample collected by Sealaska Environmental or Battelle before the pilot test.

ND = Non-detect
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Table 4-3a (continued). Pre- and Post-Pilot Test Groundwater Sampling Analytical Data

PAL = Project Action Level

Mg/L = microgram(s) per liter

(Dup) = field duplicate

Data Qualifiers:

J = The reported result is an estimated value.

J- = The reported result is an estimated value with a low bias.

Q = Data validation qualifier

R = The result is rejected.

U = The analyte is not detected at the associated limit of detection.

UJ = The analyte is not detected; the associated limit of detection is approximate.
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Table 4-3h. Pre- and Post-Pilot Test Porewater Sampling Analytical Data

Analyte _ cis1,2- Total:
Dichloroethene | Trichloroethene Vinyl chloride TCE, cis-1,2-DCE, VC
Unit pglL pglL pgiL pglL Pre-Test to (_S-Month Post- '
Test Reduction % of TCE, Observations/Trends/Patterns
PAL 200 0.30 0.020 == cis-1 ,2-DCE, VC Total
Sample Result
Location Sample ID Date Result Q Result Q Result Q
PW1-02-170907 9/7/12017 1,000 J 10.9 JD 408 J 1419
FD-170907-01 (Dup) 9/7/12017 1,160 D 34.9 D 415 D 1610
PT1-PW1-2 8/23/2022 11.0 J- 0.5 uJ 150.0 J- 161
P12 PT1-PW1-2-A (Dup) 8/23/2022 R 150.0 150 99% Significant reduction through 3-month, no
PT3-PW1-2 10/24/2022 04 J 05 10.0 10 rebound at 6-month
PT3-PW1-2-A (Dup) 10/24/2022 0.8 U 0.5 11.0 1
PT6-PW1-2 1/24/2023 55 0.6 74 13
PT6-PW1-2-A (Dup) 1/24/2023 5.7 0.6 7.7 14
PW1-10-170908 9/8/2017 555.0 D 15.9 D 182.0 D 753
PWA-10 PT1-PW1-10 8/23/2022 120.0 J- 67.0 J- 120.0 307 68% Significant reduction through 3-month, slight
PT3-PW1-10 10/24/2022 56.0 1.7 87 66 rebound at 6-month
PT6-PW1-10 1/24/2023 190.0 45.0 5.2 J 240
PW1-11-190606 6/6/2019 64 0.30 U 26 90
PT1-PW1-11 8/23/2022 370.0 J- R 180.0 550 . )
PW1-11 P———y A0 500 = T 0 2068 80% Spike at 1-month, then decline through 6-month
PT6-PW1-11 1/24/2023 13.0 04 J 48 18
PW1-15-190606 6/6/2019 0.30 U 0.30 U 0.015 U 0
PT1-PW1-15 8/23/2022 0.8 uJ 0.5 uJ 0.5 U 0
PW1-15 - ND throughout
PT3-PW1-15 10/24/2022 0.2 U 0.2 U 0.0 U 0
PT6-PW1-15 1/24/2023 0.2 V] 0.2 U 0.1 U 0
PW1-16-190606 6/6/2019 0.30 V] 0.30 U 0.015 U 0
PW1-16 PT1-PW1-16 8/23/2022 R R 2.5 u 0 - ND throughout
PT3-PW1-16 10/24/2022 0.2 U 0.2 U 0.0 U 0
PW1-28 PW1-28-190606 6/6/2019 27 0.39 J 7.5 35 - No post-test samples collected
PW1-29-190606 6/6/2019 52 2.0 1 65
Reduction to ND at 1-month and 3-month, no
PW1-29 PT1-PW1-29 8/23/2022 25 0 100% data at 6-month.
PT3-PW1-29 10/24/2022 0.2 U 0.2 0.0 0
S-4 9/4/2014 46000.0 100.0 13200.0 59200
PT1-S-4 8/23/2022 360.0 J- 17.0 J- 740.0 1117 Added pre-test data from 2014. Co-located with
S-4 99% SW1-10. Significant reduction, then slight
PT3-S-4 10/24/2022 31.0 5.0 U 130.0 161 rebound from 3-month to 6-month.
PT6-S-4 1/24/2023 280.0 29.0 240.0 549
S-4B 9/4/2014 416.0 1.0 U 191.0 607
PT1-S-4B 8/23/2022 76 J- 13.0 J- 26 J 23 Added pre-test data from 2014. Co-located with
S-4B 88% SW1-09 Significant reduction, then slight
PT3-S-4B 10124/2022 8.7 23.0 2.1 34 rebound from 1-month to 6-month.
PT6-S-4B 1/24/2023 32.0 16.0 24.0 72
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Table 4-3b (continued). Pre- and Post-Pilot Test Porewater Sampling Analytical Data

Analyte _ cis-1,2- . . . Total:
Dichloroethene | Trichloroethene Vinyl chloride TCE, cis-1,2-DCE, VC
Unit pglL pglL pglL pglL Pre-Test to (_S-Month Post- _
Test Reduction % of TCE, Observations/Trends/Patterns
PAL 200 0.30 0.020 == cis-1 ,2-DCE, VC Total
Sample Result
Location Sample ID Date Result Q Result Q Result Q
S-5 9/4/2014 1350.0 6.5 43.7 1400
PT1-S-5 8/23/2022 14 J- 0.6 J- 12 3.2 Added pre-test data from 2014. Significant
S-5 98% reduction to ND at 3-month, then slight rebound
PT3-S-5 10/24/2022 0.2 U 0.2 U 0.0 U 0 at 6-month.
PT6-S-5 1/24/2023 8.6 3.3 13.0 25
Notes:
Detected results exceeding the Project Action Level are boldfaced and shaded grey.
Limits of detection for non-detected results exceeding the Project Action Level are shaded grey.
Sample collected by Battelle before the pilot test.
PAL = Project Action Limit
Mg/L = microgram(s) per liter
(Dup) = field duplicate
Data Qualifiers:
D = The reported value is from a dilution.
J = The reported result is an estimated value.
J- = The reported result is an estimated value with a low bias.
R = The result is rejected.
U = The analyte is not detected at the associated numerical value.
UJ = The analyte is not detected; the associated numerical value is approximate.
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Table 4-3c. Pre- and Post-Pilot Test Surface Water Sampling Analytical Data

cis-1,2-Dichloroethene Trichloroethene Vinyl chloride Total: Pre-Test to 6-Month Post-
TCE, cis-1,2- Test Reduction % of TCE, Observations/Trends/Patterns
Analyte DCE, VC cis-1,2-DCE, VC Total
Unit Mg/L Mg/L Mg/l Mg/l
PAL 200 0.30 0.020 --
Location Sample ID Sample Date Result Q Result Q Result Q Result
AREA-1-19-226 6/18/2019 240 15 12 267
AREA-1-19-227 (Dup) 6/18/2019 230 15 1 256
PT1-MA12 8/23/2022 0.4 J- R 0.5 u 0.44
MA12 PT1-MA12-A (Dup) 8/23/2022 0.5 J- R 0.5 u 049 73% Significant reduction, followed by rebound from 1-month
PT3-MA12 10/24/2022 18 0.4 0.9 3.1 to 6-month
PT3-MA12A (Dup) 10/24/2022 1.8 0.4 14 3.6
PT6-MA12 1/24/2023 51.0 6.6 14.0 72
PT6-MA12-A (Dup) 1/24/2023 55.0 6.3 13.0 74
SW1-07-171026 10/26/2017 62.0 D 10.1 D 0.6060 JD 73
SWi07 PT1-SW1-07 8/23/2022 13 J- 25 13 % Significant reducti(ng\,/ ;Tsllzzvg?mbgnzﬁbound to >pre-test
PT3-SW1-07 10/24/2022 0.2 U 0.2 u 0.0 0 **further away and upstream from all other SW locations
PT6-SW1-07 1/24/2023 77.0 24.0 0.2 101
SW1-08-171026 10/26/2017 50.5 D 9.18 D 1.0 u 60
SW1-08 PT1-SW1-08 8/23/2022 0.8 uJ 0.5 uJ 0.2 J 0.23 94% Significant reduction at 1-month and 3-month, slight
PT3-SW1-08 10/24/2022 0.2 U 0.3 0.0 u 0.28 rebound to 3.6 ug/L at 6-month
PT6-SW1-08 1/24/2023 25 1.0 0.1 36
SW1-09-171026 10/26/2017 41.1 D 58.6 D 9.6 D 109
SW1-09 PT1-SW1-09 8/23/2022 23 J- 2.1 J- 0.4 J 48 84% Significant reduction, followed by slight rebound from 1-
PT3-SW1-09 10/24/2022 47 42 2.1 11 month to 6-month
PT6-SW1-09 1/24/2023 11.0 6.6 0.3 18
SW1-10-171026 10/26/2017 6640.0 D 25.0 u 4330.0 D 10970
SW1-10 PT1-SW1-10 8/23/2022 79.0 J- R 140.0 219 99% Significant reduction, followed by slight rebound from 3-
PT3-SW1-10 10/24/2022 0.8 J 0.4 J 0.7 J 1.9 month to 6-month
PT6-SW1-10 1/24/2023 49.0 6.0 40.0 95
SW1-11-171026 10/26/2017 246.0 D 10.3 D 51.8 D 308
SWA-11 PT1-SW1-11 8/23/2022 17 J- R 0.9 J 26 70% Significant reduction, followed by slight rebound from 1-
PT3-SW1-11 10/24/2022 37 0.8 29 7.4 month to 6-month
PT6-SW1-11 1/24/2023 67.0 75 18.0 93
Notes:
Detected results exceeding the Project Action Level are boldfaced and shaded grey.
Limits of detection for non-detected results exceeding the Project Action Level are shaded grey.
Sample collected by Sealaska Environmental Services or Battelle before the pilot test.
NS = not sampled
PAL = Project Action Limit
Mg/L = microgram(s) per liter
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Table 4-3c (continued). Pre- and Post-Pilot Test Surface Water Sampling Analytical Data

(Dup) = field duplicate

Data Qualifiers:

D = The reported value is from a dilution.

J = The reported result is an estimated value.

J- = The reported result is an estimated value with a low bias.

R = The result is rejected.

U = The analyte is not detected at the associated numerical value.

UJ = The analyte is not detected; the associated numerical value is approximate.
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Table 4-4. Summary of Annual LUC Inspections at NBK Keyport

Response (Yes/No)
Inspector’s Checklist 2020 201 | 2022 | 2023 2024 Findings/Comments
OU 1 - Former Landfill@
Has access to OU 1 been maintained (have security procedures for base entry served to maintain a restricted
Yes Yes Yes Yes Yes -
access)?
Have drinking water wells been installed on Navy property within 1,000 feet of the landfill? No No No No No -
For Area A, the land between the tide flats and the marsh, have water wells been installed, except those for
- : . No No No No No -
monitoring or remedial action purposes?
For Area B, the land between the tide flats and the Pass and ID Building parking lot, have water wells been installed,
L . ; No No No No No -
expect those for monitoring or remedial action purposes?
For Area C, the tide flats and adjacent shoreline owned by the Navy, have any activities occurred that could interfere No No No No No A new tide gate installed in August 2023. Functioning well with no disruptions since
with or compromise monitoring or remedial actions? installation.
For Area D, the former landfill, have water wells bgﬁ:pgssézlrl)ed, expect those for monitoring or remedial action No No No No No Designated smoking area located in Area D observed in 2021,
For Area D, the former landfill, are any employees permanently assigned to work in buildings within this area? Yes No No No No A construction frailer was parked to the gast of the Ngrth Plantation on the gravel area in
use as materials storage in 2020.
i . . -~ . Occasional outdoor motorcycle training course and designated employee smoking area
For Area D, the former landfill, ha\./(.e.there bgen any land use qctlwtles other than remedial activities, storage, parking, No Yes Yes Yes No noted in 2022 and 2023. Office trailer parked on LF in 2022 was removed prior to the 2023
and facilities that involve only occasional occupancy by workers? inspection
For Area D, the former landfill, have activities that involve digging and construction within this area been controlled by
- . . . : Yes Yes Yes N/A Yes -
the base excavation/dig permit procedure and other pertinent base instruction?
Large crack in parking lot (W to E) approx. %2” wide. Cracking %" wide (N to S) in parking
lot observed in 2020. Large cracks throughout parking lot, 1” wide. Root damage causing
For Area D, the former landfill, is there significant damage (e.g., cracking, seam separation, root damage, etc.) to cracks up to 2" wide observed in 2021. Large cracks throughout parking lot, approx. 1-2”
asphalt surfaces that permits direct-contact exposure of people to underlying soils or that may significantly increase Yes Yes Yes Yes Yes wide observed in 2022. Cracks in asphalt throughout parking lot up to 1” wide and root
infiltration of surface water/stormwater? causing a hole in asphalt observed in 2023. Cracking in pavement in parking lot up to 1”
wide and 3" deep, root cracking. No direct-contact exposure to underlying soil from cracks
observed in 2024.
For Area D, the former landfill, if activities requiring an excavation/dig permit were conducted, were there any
instances in which the permit requirements were not effective in maintaining the requirements of the Institutional No No No No No -
Controls Plan?
For Area E, the marsh pond and marsh system, have there been any new construction or maintenance activities that No No No No No _
disturbed the wetlands adjacent to the landfill and resulted in an exposure hazard?
For Area E, the marsh pond and marsh system, have there been any new construction or maintenance activities that
X . . S . ) . No No No No No -
interfere with or compromise the monitoring or remedial actions for the landfill?
OU 2 Area 2 - Van Meter Road Spill/Drum Storage Area
Has access to OU 2 Area 2 been maintained (have security procedures for base entry served to maintain a restricted
Yes Yes Yes Yes Yes -
access)?
Have activities that involved dlgglng and construction within OU 2 Area 2 peen cqntrolled by the base excavation/dig Yes Yes Yes N/A Yes _
permit procedure and other pertinent base instructions?
If activities requiring an excavation/dig permit were conducted within OU 2 Area 2, were there any instances in which
. 7 L o ! . No No No N/A No -
the permit requirements were not effective in maintaining the requirements of the Institutional Controls Plan?
Have water wells been installed at OU 2 Area 2, except those for monitoring or remedial actions? No No No No No -
Has residential development occurred in OU 2 Area 2? No No No No No -
OU 2 Area 8 - Plating Shop Waste/Oil Spill Area
Has access to OU 2 Area 8 been maintained (have security procedures for base entry served to maintain a restricted
Yes Yes Yes Yes Yes -
access)?
4-105
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Table 4-4 (continued). Summary of Annual IC Inspections at NBK Keyport

Response (Yes/No)
Inspector’s Checklist 2020 2021 2022 2023 2024 Findings/Comments
Have activities that involved digging and construction within OU 2 Area 8 been controlled by the base excavation/dig
. ; . . Yes Yes Yes Yes Yes -
permit procedure and other pertinent base instructions?
If activities requiring an excavation/dig permit were conducted below the water table within OU 2 Area 8, were there
any instances in which the permit requirements were not effective in maintaining the requirements of the Institutional No No No No No -
Controls Plan?
Have water wells been installed at OU 2 Area 8, except those for monitoring or remedial actions? No No No No No -
Has residential development occurred in OU 2 Area 8? No No No No No -
Area 22
Has access to Area 22 been maintained (have security procedures for base entry served to maintain a restricted Yes Yes Yes Yes Yes _
access)?
Have activities that involve digging and construction within Area 22 been controlled by the base excavation/dig permit
: ; ) Yes Yes Yes Yes Yes -
procedure and other pertinent base instructions?
If activities requiring an excavation/dig permit were conducted within Area 22, were there any instances in which the
. . . o . o No No No No No -
permit requirements were not effective in maintaining the requirements of the Institutional Controls Plan?
Have water wells been installed in Area 22, except those for monitoring or remedial actions? No No No No No -
Is pavement still in place at Area 227 Yes Yes Yes Yes Yes Alligatoring, cracks, and potholes throughout observed in 2022, 2023, and 2024.
Has land use at Area 22 changed? No No No No Yes -
Area7
Has access to Area 7 been maintained (have security procedures for base entry served to maintain a restricted Yes Yes Yes Yes Yes _
access)?
Have activities that involve digging and construction within Area 7 begn contrglled by the base excavation/dig permit Yes Yes Yes Yes Yes B
procedure and other pertinent base instructions?
If activities requiring an excavation/dig permit were conducted within Area 7, were there any instances in which the
. . . . . o No No No No No -
permit requirements were not effective in maintaining the requirements of the Institutional Controls Plan?
Have water wells been installed in Area 7, except those for monitoring or remedial actions? No No No No No -
I Root damage noted in 2021. Root damage/cracking throughout noted in 2022. Minor root
?
Is pavement stil in place at Area 77 Yes Yes Yes Yes Yes damage, alligatoring and cracking in paved areas noted in 2023 and 2024.
Has land use at Area 7 changed? No No No No No -
Site 23
Has access to Site 23 been maintained (have security procedures for base entry served to maintain a restricted Yes Yes Yes Yes Yes B
access)?
Have activities that involve digging and construction within Slte 23 begn contrplled by the base excavation/dig permit Yes Yes Yes Yes Yes _
procedure and other pertinent base instructions?
If activities requiring an excavation/dig permit were conducted within Site 23, were there any instances in which the
. : o S . -~ No No No No No -
permit requirements were not effective in maintaining the requirements of the Institutional Controls Plan?
Have water wells been installed at Site 23, except those for monitoring or remedial actions? No No No No No -
Is pavement still in place at Site 23? Yes Yes Yes Yes Yes Some pavement cracking observed in 2023 and 2024.
Has land use at Site 23 changed? No No No No Yes -

a LUC areas within OU 1 are depicted on Figure 2-1.
N/A Not applicable.
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5.0 Technical Assessment

In accordance with the Comprehensive Five-Year Review Guidance (EPA, 2001), the
technical assessment for NBK Keyport answers three questions:

< Question A: Is the remedy functioning as intended by the decision documents?

< Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
RAOs used at the time of the remedy still valid?

< Question C: Has any other information come to light that could call into question
the protectiveness of the remedy?

Table 5-1 summarizes the responses to Questions A, B, and C based on the technical
assessment discussion provided in the following subsections for OU 1 and OU 2 at NBK
Keyport.

5.1 Answers to Questions A, B, and C for OU 1

The following section provides a summary response to Questions A, B, and C for OU 1.
Additional detail and backup regarding the responses to Questions B and C are then
provided in Sections 5.4 and 5.5, respectively. This format is used because the topics of
these questions (e.g., changes in applicable or relevant and appropriate requirements
[ARARS] and toxicity values) typically apply broadly across OUs and sites and required
a detailed discussion to fully convey.

Question A: For OU 1, the remedy is not functioning as intended by the OU 1 ROD
(Navy, EPA, and Ecology, 1998); therefore, the answer to Question A is “no.”

Completion of Volume 1 of the supplemental RI during this FYR period changed the
Keyport Project Team’s understanding of the CSM in important ways. cVOCs have
been found at up to 100 ft bgs beneath the landfill footprint, well below the reach of
phytoremediation, which was implemented as one (1) selected remedy component at
cVOC “hotspots” identified in the OU 1 ROD. The selected remedy was based on an
understanding that cVOCs were primarily present in the upper 15 feet of the subsurface,
with limited impacts to depths of about 40 feet bgs. Additional “hotspots” not targeted for
phytoremediation have also been identified since remedy implementation.
Biodegradation, which was considered an important factor in site cleanup at the time of
the OU 1 ROD, has been concluded to largely stall at the DCE stage of reductive
dichlorination as described in Section 4.2.1.1, which is not sufficient to result in site
cleanup. cVOC concentrations discharging to surface water are more widespread and
at substantially higher concentrations than known at the time of the OU 1 ROD, and on-
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going PCB releases from Seep SP1-1 appear to be re-contaminating an area of the
wetland that was previously remediated (Navy, 2023a).

Although past analysis of tree cores demonstrated that the phytoremediation plantations
were taking up and metabolizing cVOCs from shallow groundwater, the trees in both
plantations have reached the end of their life cycle. The deeper contamination identified
by the supplemental Rl is not amenable to remediation using phytoremediation because
of root depth and groundwater uptake limitations and therefore this remedy component
is no longer functioning as intended by the OU 1 ROD. The lack of a closed canopy
indicates that the plantations also provide only an incomplete and seasonally-limited
evapotranspiration cap on portions of the landfill. The deaths of individual trees result in
a hazard of falling branches and entire trees, presenting a physical risk to workers
performing LTM sampling of groundwater monitoring wells and any additional
investigation or remediation activities. Work to maintain and observe the plantations no
longer contributes to site remediation. This FYR recommends evaluating whether the
OU 1 ROD allows discontinuation of phytoremediation and removal of the plantations to
eliminate the hazards.

Investigations are on-going and include assessing off-site migration of COCs, verifying
exposure assumptions, conducting supplemental human health and ecological risk
assessments, and re-evaluating points of compliance, ARARs, RAOs, and cleanup
levels to support a ROD Amendment and achieve protectiveness in the future.

Annual LUC inspections and the FYR site inspection demonstrate that LUCs have been
adequately implemented and maintained during this FYR period, preventing all currently
known human health exposures. The LTM program at OU 1 was put on hold while
additional investigations were conducted.

Question B: For OU 1, the exposure assumptions, toxicity data, cleanup levels, and
RAOs used at the time of the remedy are currently being re-evaluated based on data
obtained during this FYR period, therefore, the answer to Question B is “no” for the
following reasons:

1. Exposure point cVOC concentrations for ecological receptors in surface water in
the wetland south of the South Plantation are orders of magnitude higher than
measured at the time of the OU 1 ROD, so this exposure assumption is no longer
valid

2. Ecological cVOC exposures in sediment porewater occur over a much larger
portion of the marsh than understood at the time of the OU 1 ROD, so again this
exposure assumption is no longer valid
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3. PCB sediment data indicate the potential for adverse risk/effects to human health
and the benthic community, and PCBs did not pose an unacceptable risk at the
time of the OU 1 ROD (see Section 4.2.1.1 for additional discussion regarding
PCBSs).

ARARs used to establish cleanup levels in the OU 1 ROD (Navy, EPA, and Ecology,
1998) are evaluated in Section 5.5.1 and summarized in Table 5-2. Changes to the
HHRA assumptions, including changes in toxicity factors, risk assessment methods,
and exposure pathways, are detailed in Section 5.4.2. At the time of this FYR, the data
supporting a HHRA/ERA addendum report, (Volume 2 of the supplemental RI), was
published as final in an HHRA/ERA field investigation report, but the HHRA/ERA
addendum report (Volume 2 of the supplemental RI) presenting risk calculations and
drawing final conclusions had not yet been finalized. Based on the data collected and
published as final in the final HHRA/ERA field investigation report, exposure point
concentration assumptions have changed. The final HHRA/ERA addendum report
(Volume 2 of the supplemental RI) may also conclude that other risk assessment
exposure assumptions have changed. Based on the data collected in support of the
HHRA/ERA addendum, this FYR concludes that the HHRA/ERA addendum report
(Volume 2 of the supplemental RI) is likely to find that unacceptable risks to human
health are present, with risk drivers expected to be PCBs in sediment and shellfish
tissue, and cVOCs in surface water (see also Section 5.4.1.2).

LUCs are implemented and maintained to prevent human health exposures identified in
the OU 1 ROD. Land use at OU 1 has not changed since the time of the OU 1 ROD.
The current LUCs for Areas A, B, and C within OU 1 were initiated in 2000 and are
detailed in Section 2.1.3.2. These include restrictions that prevent construction of water
wells in Areas A and B downgradient of the landfill, as well as controls on construction
or activities that might affect monitoring and maintenance activities at Area C. At Area D
the land use restrictions address maintenance of the landfill cover and activities that
might cause exposure from landfill contaminants. Area E has land use restrictions
pertinent to controlling activities that might affect wetlands adjacent to the landfill.
Results of the annual inspection of these is provided in Section 4.3.

The final HHRA/ERA addendum will be used to assess whether risk conclusions in the
OU 1 ROD should be revised. In the interim, the tide flats are currently closed by the
Washington State Department of Health (WDOH) and therefore not recommended for
shellfish harvesting of other species (WDOH, 2025). In the fifth FYR (Navy, 2020a), this
site was identified as “closed” by WDOH and therefore the fifth FYR concluded the
remedy was protective in the short term. The HHRA/ERA addendum work plan for
sampling in OU 1 identified a discrepancy in WDOH language about closure status in
2022 (Navy, 2022d). This FYR recommends that the site is evaluated to determine if
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appropriate signage is in place at accessible locations, and that harvest management
decisions should be coordinated with WDOH and the Suquamish Tribe based on the
findings of the HHRA/ERA addendum. Note that the Suquamish Tribe has treaty-
reserved rights to harvest and maintain the authority to determine harvest practices for
tribal members.

Regarding ecological exposure to cVOCs, the area of these exposures is substantially
larger than known at the time of the OU 1 ROD, and the concentrations are orders of
magnitude higher than understood at the time of the OU 1 ROD.

Based on the data collected in support of the HHRA/ERA addendum, this FYR
concludes that the HHRA/ERA is likely to find that unacceptable risks to ecological
receptors are present, with risk drivers expected to be dioxans/furans and PCBs in
terrestrial soil, and PCBs and cadmium in aquatic media (see also Section 5.4.2).

Question C: For OU 1, no other information has come to light (i.e., other than
information discussed in previous sections of this FYR report regarding preliminary
data) that could call into question the protectiveness of the remedy; therefore, the
answer to Question C is “no.”

Sea level rise and weather pattern changes may significantly impact the magnitude and
duration of both tidal forces and storms, thereby increasing erosive forces along
shorelines. At OU 1, the sill/causeway that separates Dogfish Bay from the tidal flats
and the presence of the tide gate significantly lessen any effects of sea level rise and
extreme weather impacts that would cause tidal flooding of the marsh and erosion of the
landfill in the short term. Therefore, sea level rise and extreme weather impacts issues
do not affect protectiveness at this time. The future FFS should include a resiliency
assessment for alternatives considered as potential revised remedy(ies) for OU 1.

5.2 Answers to Questions A, B, and C for OU 2 Area 2

The following section provides a summary response to Questions A, B, and C for OU 2
Area 2.

Question A: For OU 2 Area 2, the remedy is not functioning as intended by the OU 2
ROD (Navy, EPA, and Ecology, 1994); therefore, the answer to Question A is “no.”

The expectation in the OU 2 ROD was that, “Groundwater quality is expected to
gradually improve by the action of natural processes such as aquifer flushing,
volatilization, and biodegradation.” However, the most recent groundwater
concentration data collected from new wells installed at the site in 2022, nearly 30 years
after ROD signature, show at least one (1) well exhibiting TCE concentrations more
than twice the maximum concentration known at the time of the OU 2 ROD. Although
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the LUC components of the remedy continue to prevent exposure via the known
pathways, the natural attenuation component of the remedy has not operated within a
reasonable restoration timeframe (typically considered to be 30 to 50 years) to reduce
COC concentrations to below the RGs.

The fifth FYR recommended additional investigation at OU 2 Area 2 focused on remedy
optimization to reduce restoration timeframe and document protection of downgradient
receptors. As discussed in Section 4.2.2, a soil and groundwater supplemental
investigation was conducted in 2022. In soil samples, TCE was detected in four (4) of
40 samples, VC was detected in five (5) of 37 samples, and cis-1,2-DCE was detected
in four (4) of 39 samples. There were no RGs for soil established in the OU 2 ROD. In
groundwater samples, TCE was detected above the OU 2 ROD RG of 5 pg/L in one (1)
sample and VC was detected above the RG of 0.029 ug/L in five (5) samples.
Additionally, the LODs for several non-detect sample results are above PALs
established in the 2021 groundwater sampling SAP (Navy, 2021d). The soil and
groundwater analytical results indicated that TCE and VC concentrations exist outside
of the previously installed point of compliance groundwater monitoring wells (2ZMW-1,
2MW-6, and MW2-8) and it was recommended that the newly installed monitoring wells
(2MW-9 through 2MW-19) be added to the LTM network. However, evaluation of these
wells during the FYR indicate that the well screens for wells 2MW-9 and 2MW-10 are
too deep to adequately monitor the potential shallow migration of COCs, and additional
well installation is recommended. Annual LUC inspections and the FYR site inspection
demonstrate that LUCs have been adequately implemented and maintained during this
FYR period, preventing all currently known human health exposures.

Question B: For OU 2 Area 2, as discussed in more detail in Section 5.4.1 below, the
cleanup level for VC used at the time of the remedy is no longer valid; therefore, the
answer to Question B is “no.”

ARARSs used to establish cleanup levels in the OU 2 ROD (Navy, EPA, and Ecology,
1994) are evaluated in Section 5.5.1 and summarized in Table 5-3. Changes to the
toxicity risk assessment assumptions, including changes in toxicity factors, risk
assessment methods, and exposure pathways, are detailed in Section 5.4.2. Although
the ARAR value supporting the OU 2 ROD RG for VC is no longer valid, LUCs are
implemented and maintained to prevent all currently known human health exposures.
The LUCs are detailed in Section 2.2.3, with the specific aim of preventing residential
land use and construction of domestic wells. Results of the annual inspection of these
are provided in Section 4.3. Land use at Area 2 has not changed since the time of the
OU 2 ROD.

Question C: For OU 2 Area 2, no other information has come to light (i.e., other than
information discussed in previous sections of this FYR report regarding preliminary
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data) that could call into question the protectiveness of the remedy (i.e., LTM and
LUCSs); therefore, the answer to Question C is “no.”

5.3 Answers to Questions A, B, and C for OU 2 Area 8

The following section provides a summary response to Questions A, B, and C for OU 2
Area 8.

Question A: For OU 2 Area 8, the remedy is not functioning as intended by the OU 2
ROD (Navy, EPA, and Ecology, 1994); therefore, the answer to Question A is “no.”

As part of the recommendations in previous FYRs and as required by the OU 2 ROD,
human health and ecological risk assessments have been completed at Area 8. A
conclusion of the HHRA that was completed for the Area 8 beach intertidal zone was
that incremental site risk over reference area risk for Suquamish subsistence and
recreational receptors meets target health goals, despite COC concentrations in
sediment and clam tissue exceeding background and reference area concentrations,
respectively. A conclusion of the ERA was that unacceptable risk to higher trophic level
species was not present (Navy, 2018a), but acute and chronic exposure to accumulated
contaminants in sediment pose a current potential hazard to benthic organisms based
on the bioassay results/endpoints (Navy, 2020h). Higher trophic level species were
represented by the Northwestern crow and the river otter, with the calculated hazard
guotient for both species less than 1 (Navy, 2018a). However, an unacceptable risk to
benthic organism from exposure to COCs in sediment was found based on the results
of the bioassay for larval mussels (Navy, 202h). Therefore, the risk assessments found
that contingent groundwater control actions are not needed to protect human health or
higher trophic level biota, but contingent groundwater control actions (to be conducted
as part of the selected contingent remedy) are needed to protect the benthic community
and to achieve overall remedy functionality as intended by the OU 2 ROD.

Results of the vapor intrusion soil gas study performed at OU 2 Area 8 in 2016 indicated
the presence of contaminants in an area not previously identified. The highest soil gas
concentrations were detected west of the Area 8 plume, adjacent to Building 82. Results
of the vapor intrusion study performed as a follow-on to the soil gas study (Navy,
2019a), and the periodic sampling conducted in advance of this FYR (Navy, 2024q)
indicate that the presence of this contamination and cVOCs identified in sub-slab vapor
do not present a risk to human health via the vapor intrusion pathway. In addition, there
is no direct contact pathway to subsurface cVOCs because the entire area is paved,
and LUCs are maintained restricting both digging and groundwater use for drinking
water. Therefore, the presence of this larger area of contamination does not affect
protectiveness. However, these results are being investigated as part of the
supplemental RI, which was in progress at the time of this FYR.

5-6 DCN: LBJV-5006-4053-0006



Sixth Five-Year Review
Naval Base Kitsap, Keyport, Washington
5.0 Technical Assessment

The results of the annual LUC inspections at OU 2 Area 8 demonstrate that LUCs have
been adequately implemented and maintained, thus preventing human exposure to soll
and groundwater as drinking water. The LTM program at OU 2 Area 8 was put on hold
while additional investigations were conducted.

Question B: For OU 2 Area 8, the exposure assumptions, toxicity data, cleanup levels,
and RAOs used at the time of the remedy are still valid for the terrestrial environment.
The human health and ecological risk assessments for the marine environment
(required by the OU 2 ROD and recommended in previous FYRs) were completed
during the prior FYR period, constituting a revision to the risk assessment assumptions
in the OU 2 ROD,; therefore, the answer to Question B is “no.”

ARARs used to establish cleanup levels in the OU 2 ROD are evaluated in Section
5.5.1 and summarized in Table 5-3. Changes to the HHRA assumptions, including
changes in toxicity factors, risk assessment methods, and exposure pathways, are
detailed in Section 5.4.2. The LUCs implemented in 2000 were intended to prevent
exposure to soil and groundwater and include restrictions on the installation of drinking
water wells and digging (see Section 2.2.3). Land use at Area 8 has not changed since
the time of the OU 2 ROD. Results of the annual inspection of the LUCs are provided in
Section 4.3.

As stated previously, the HHRA conducted in the Area 8 beach intertidal zone during
the fifth FYR period concluded that despite the presence of several COCs in beach
sediment and clam tissue samples at concentrations exceeding background and
reference area concentrations, the incremental site risk over reference area risk for
Suquamish subsistence and recreational receptors met target health goals (Navy,
2020a). Therefore, the Keyport Project Team agreed that no additional investigation or
contingent actions, such as groundwater controls, were necessary to protect human
health.

The ERA discussed in the fifth FYR identified no risk to higher trophic level biota (Navy,
2018a) but concluded that acute and chronic exposure to accumulated contaminants in
sediment pose a current potential hazard to benthic organisms based on the bioassay
results/endpoints (Navy, 2018a, 2020h). The area of exposure with unacceptable risk is
well delineated and of limited extent within the Area 8 beach intertidal zone. However,
based on the OU 2 ROD, contingent groundwater control actions to be conducted as
part of the selected remedy are required to protect the benthic community. Additional
details about prior changes to the ERA for OU 2 Area 8 is provided in Section 5.4.3.

Question C: For OU 2 Area 8, no other information has come to light (i.e., other than
information discussed in previous sections of this FYR report related to preliminary
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data) that could call into question the protectiveness of the remedy; therefore, the
answer to Question C is “no.”

As was concluded in the fifth FYR, sea level rise and extreme weather impacts effects
may significantly impact the magnitude and duration of saltwater intrusion at OU 2 Area
8, thus causing changes to groundwater geochemistry and the attenuation capacity of
the aquifer. Based on the HHRA, groundwater COCs have not impacted sediments and
surface water quality offshore to cause unacceptable human health risks, indicating that
groundwater geochemistry and attenuation capacity have not yet been adversely
impacted by saltwater intrusion. Therefore, sea level rise and extreme weather impacts
do not currently affect protectiveness. The ongoing supplemental RI will provide further
CSM data that can be used for future sea level rise and extreme weather impact
assessments. The future FFS should include a resiliency assessment for alternatives
considered as a potential revised remedy for OU 2 Area 8.

5.4 Continued Validity of ROD Assumptions (Question B)
This section reviews the validity of ROD cleanup levels by assessing:
e Any changes to standards identified as ARARS

e Any changes in underlying assumptions used to calculate risk-based
concentrations identified as cleanup levels in the RODs

* Newly promulgated standards for COCs since the RODs were signed
5.4.1 Changes in Standards and To Be Considered Criteria

For this FYR, all sources of ARARs identified in the RODs (Navy, EPA, and Ecology,
1998 and 1994) were reviewed for changes that could affect the assessment of remedy
protectiveness. Based on this review, it was concluded that the following regulations
listed as ARARs have changed:

« EPA's National Recommended Water Quality Criteria (304[a]) — aquatic life and
human health criteria.

< EPA’s 2022 “Revision of Certain Federal Water Quality Criteria Applicable to
Washington” (40 Code of Federal Regulations [CFR] 131.45; formerly the
Washington criteria were in 40 CFR 131.36, referred to as the National Toxics
Rule [NTR]).

- Water Quality Standards for Surface Waters of the State of Washington (as
provided in 173-201A WAC, Table 240 Toxics Substances Criteria, last updated
9/14/2024) — aquatic life and human health criteria.
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- Washington State Sediment Management Standards (SMS; Chapter 173-204
WAC), which includes ecological benchmarks such as SCOs, cleanup screening
levels (CSLs), or levels between if identified in the prior ROD or subsequent site
documentation.

- Washington State MTCA Cleanup Regulations (Chapter 173-340 WAC), in
particular, the use of background levels or the laboratory PQL as a cleanup level
when the MTCA cleanup level is lower than these values. As such, this FYR
includes an assessment of current PQLs used for LTM and a comparison of the
current ARARs with the RGs based on background levels or the PQLs.

« Washington State MTCA regulations were updated in 2023 (Ecology, 2023), and
the risk-based criteria in the associated Cleanup Levels and Risk Calculation
(CLARC) tables were updated in July 2024 to align with EPA’s RSL toxicity. The
CLARC tables were consulted for this FYR to compare ROD RGs to current
MTCA Method B values, where applicable.

Ooul

OU 1 RGs were established for groundwater, surface water, sediment, and clam tissue.
The basis for the RGs was the protection of human health, if groundwater was used for
drinking, if surface water contained a food source, or if clams were harvested by a
subsistence population (Navy, EPA, and Ecology, 1998). No specific numeric RG was
established for sediment. Instead, the OU 1 ROD indicated that bioassays would be
conducted if sediment concentrations exceeded Sediment Quality Standards (SQS). No
numeric RG was established for the landfill soil. Instead, the OU 1 ROD indicated that
LUCs would be maintained to prevent contact with landfill soil and vapor. The following
subsections present the RGs for groundwater, surface water, sediment, and clam tissue
established in the OU 1 ROD compared to current ARARSs (as of July 2024) and those
ARARs with lower values that may impact the protectiveness of the remedy.

Groundwater. Table 5-2 compares modified standards (as of July 2024) with the RGs
presented in the OU 1 ROD (Navy, EPA, and Ecology, 1998; Table 11-4). The RGs
were based on the use of groundwater as drinking water. There have been no changes
to the groundwater ARARs during this FYR period. As described in the fourth FYR
(Navy, 2015a), although lower drinking water ARARs were noted for 1,1- dichloroethane
(1,1-DCA), 1,2-DCA, cis-1,2-DCE, TCE, and VC, the RGs remain protective because
the calculated risks associated with the RGs are either within EPA’s acceptable excess
cancer risk range of 10 to 10°® (or MTCA's acceptable excess cancer risk range of 10
to 10%), or if the calculated risk is above that risk range, LUCs are in place, and the
remedy remains protective for the groundwater COCs. As noted in the fourth FYR
(Navy, 2015a), 1,1-DCE is no longer considered a carcinogen. The current maximum
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contaminant level (MCL) is approximately an order of magnitude greater than the RG
and the MTCA Method B value is approximately three orders of magnitude greater than
the RG (i.e., 0.5 ug/L).

The RG for VC was based on the PQL of 0.5 pg/L, which was achievable in 1998. As
noted in the fourth FYR (Navy, 2015a), most laboratories can now achieve PQLs of
0.02 pg/L for VC and a recommendation was made in the fourth FYR to adopt the lower
PQLs. Investigations performed during this FYR period used this lower PQL as
recommended.

The second FYR (Navy, 2005) recommended the addition of 1,4-dioxane to the
groundwater analyte list because of its potential to be present in chlorinated solvent
plumes. There is no RG established in the OU 1 ROD for 1,4-dioxane. The 2012 CRA
Plan (Navy, 2012i) reported the MTCA Method B value of 0.44 ug/L as a screening level
and provided a trigger action matrix for detections of 1,4-dioxane. The current MTCA
Method B value, as shown in Table 5-2, remains unchanged.

Surface Water. Table 5-2 also compares modified standards for surface water (as of
July 2024) with those in the OU 1 ROD (Navy, EPA, and Ecology, 1998; Table 115).
Based on the current MTCA Method B values, the RG for TCE would decrease from 56
to 4.9 pg/L. MTCA Method B values for the other COCs have either remained the same
or increased.

Since the fifth FYR (Navy, 2020a), Washington State published water quality criteria
protective of human health in WAC 173-201A following multiple rule changes from EPA.
The EPA published a rule in 2020 to withdraw certain human health criteria in WAC
173-201A but later reversed this through rulemaking from 2021 to 2022. In 2022, the
EPA announced a rule that returned the human health criteria to what had previously
been approved in 2016 and this rule took effect in 2022. The Washington State criteria
for the COCs are listed in Table 5-2 along with water quality criteria currently listed
within the Washington State’s 2024 updated CLARC table, specifically the 40 CFR
131.45 criteria.

The RGs for trans-1,2-DCE, PCE, TCE, and VC are based on MTCA Method B values
for consumption of organisms from surface water. The other surface water ARARs
shown in Table 5-2 also are based on consumption of organisms from water. Values
differ across regulatory programs based on the values of the exposure input
parameters, in particular, the consumption rate. Differences in consumption rates are
discussed in Section 5.4.2.2.

As shown in Table 5-2, trans-1,2-DCE, PCE, TCE, and VC would have lower or more
stringent surface water ARARs if selected today. While cis-1,2-dichloroethene was
detected in surface water samples collected in 2021 (Navy, 2024a) there has been no
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update in an ARAR for this chemical since the OU 1 ROD. Based on the most recent
surface water sampling results from South Marsh Creek within OU1 (Navy, 2024a):

 The maximum concentration of trans-1,2-DCE detected (at 5.2 pg/L) is
significantly less than the RG of 33,000 ug/L and federal water quality criteria of
1,000 pg/L; therefore, the lower ARAR does not impact the protectiveness of the
remedy with regard to trans-1,2-DCE.

- PCE concentrations were not detected above the LOD,; thus, the lower ARAR
does not impact the protectiveness of the remedy with regard to PCE.

« Concentrations of TCE detected in one (1) of the 13 surface water samples
exceeded the RG of 56 ug/L, and concentrations of TCE in 10 of 13 surface
water samples were greater than the federal water quality criterion of 0.70 pg/L.

« Concentrations of VC detected in 10 of the 13 surface water samples exceeded
the RG of 2.9 ug/L. Three (3) of 13 samples were below detection limits and the
remaining 10 surface water samples showed concentrations of VC greater than
the federal water quality criterion of 0.18 pg/L.

For PCBs, the surface water RG is based on the PQL (i.e., 0.04 pg/L), not a MTCA or
water quality criterion, which are both orders of magnitude lower. The maximum
detected value remains above the RG (see Appendices C and D). Therefore, using a
method to achieve a lower PQL is premature at this time. However, once concentrations
reduce below the RG, a revised method should be evaluated for future sampling to
meet a human health risk-based value.

Review of the surface water, sediment, and marine tissue data collected in support of
the HHRA/ERA addendum (Navy, 2024a) indicates that the HHRA is likely to conclude
that potential unacceptable risks are present, driven by cVOCs and PCBs in surface
water, as well as in sediment and shellfish. The human health exposure pathway is
currently incomplete because the tide flats are currently closed by WDOH to harvesting
and consuming shellfish by recreational and subsistence harvesters. Note that the
Suquamish Tribe has treaty-reserved rights to harvest and maintains the authority to
determine harvest practices for tribal members.

For ecological receptors, review of the surface water and sediment data collected in
support of the HHRA/ERA addendum (Navy, 2024a) indicates that the ERA is likely to
conclude that potential unacceptable risks are present for benthic organism exposures
to cVOCs and metals in some exposure areas.

Final conclusions regarding current risks to human health and the environment will be
presented in the final HHRA/ERA addendum following Keyport Project Team review.
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Sediment. The OU 1 ROD established RGs for the nine (9) VOCs identified as COCs
and for PCBs (Navy, EPA, and Ecology, 1998; Table 11-6). The RGs were based on the
Washington State 1995 SMS, which include SQS criteria for the protection of the
benthic community and performance of bioassays if the chemical result failed the SQS
criterion. For these nine VOCs, the SQS and CSLs were both bioassays per the OU 1
ROD, with both bioassays and numeric CSLs for PCBs (Navy, EPA, and Ecology, 1998;
Table 11-6). The OU 1 ROD also identified pesticides, SVOCs, and metals as sediment
COls to be included in the LTM program to monitor ecological risks posed by potential
migration of landfill contaminants. Although RGs were not established in the OU 1 ROD
for COls, COI data have been historically compared to current SMS criteria.

As addressed in the fourth FYR (Navy, 2015a), the SMS was revised in September
2013, including an updated cleanup decision framework to address bioaccumulative
chemicals (e.g., PCBs) that pose risks to human health and higher trophic level species.
The risks to humans and higher trophic levels occur primarily through consumption of
fish/shellfish. Under the revised SMS, the SQS criterion protective of the benthic
community for PCBs remains 12 mg/kg.

The work plan (Navy 2024a) for the in-progress HHRA/ERA addendum incorporates the
SMS regulation and SCUM guidance, and the HHRA/ERA is being performed with the
review and oversight of Ecology. As discussed above under Surface Water, the
HHRA/ERA addendum is likely to conclude that potential unacceptable risks are
present, driven by cVOCs and PCBs in surface water, sediment, and shellfish.
Following completion of the HHRA/ERA, the Navy will work with the Keyport Project
Team to establish updated sediment cleanup criteria that comply with ARARs and are
memorialized in a future ROD Amendment.

Clam Tissue. Clam tissue RGs were established for the nine (9) VOCs identified as
COCs and for PCBs. Because VOCs were never detected in clam tissue, VOCs were
removed from the analyte list and their RGs are no longer included for review. The RG
for PCBs of 0.015 mg/kg was a site-specific risk-based level protective of subsistence
consumption of clams. PCBs were not detected in clam tissue above the RG of 0.015
mg/kg in the 2004 and 2009 monitoring events; therefore, tissue analysis was
discontinued after 2009 based on regulator-approved recommendations in the third FYR
(Navy, 2010).

During the fifth FYR period, clam samples were collected from a single monitoring
station (i.e., TF21) within the tide flats as reported in the 2017 LTM Report (Navy,
2018d). No PCB Aroclors were detected in TF21 marine (clam) tissue above the
respective PQL for each Aroclor. The PQLs ranged from 10 micrograms per kilogram
(ng/kg) to 15 ug/kg, all below or equal to the RG of 0.015 mg/kg (i.e., for the shellfish
ingestion pathway).
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The PCB RG for clam tissue was established as a risk-based level protective of
subsistence harvesters using a consumption rate of 92 grams per day (g/day). This
consumption rate is much lower than what is expected today for the Suquamish Tribe
consumption rate. In consultation with the Suguamish Tribe and stakeholders, it was
decided that a shellfish consumption rate of 498.4 g/day better represents tribal
members consumption of shellfish. If this higher consumption rate better reflects the
Suquamish population potentially at risk, a revised site-specific RG if calculated today
using the original exposure assumptions included in Appendix B, Table B-1 of the OU 1
ROD (along with the higher Suquamish-specific consumption rate) would be much lower
at 0.0028 mg/kg. This revised RG cannot be compared to the historical clam data, as
the PQLs are higher.

Source investigation data are being used in the ongoing HHRA addendum to evaluate
the risk to subsistence fishers from consumption of shellfish. The ongoing HHRA
addendum is utilizing risk-based screening concentrations for clam tissues that rely on
the higher consumption rate of Suguamish Tribe members, and the COPCs in shellfish
tissue for the ongoing HHRA addendum include PAHs, PCB congeners, arsenic,
cadmium, methyl mercury, nickel, zinc, and lead.

As discussed above under Surface Water, the HHRA/ERA addendum is likely to
conclude that potential unacceptable risks are present, driven by cVOCs and PCBs in
surface water, sediment, and shellfish.

Additional information regarding exposure assumptions (shellfish consumption rate) is
reviewed in Section 5.4.2.2.

OU 2 Area 2

ARARSs used to establish cleanup levels in the OU 2 ROD (Navy, EPA, and Ecology,
1994; Table 7-8) and comparison to current ARARs are provided in Table 5-3. OU 2
Area 2 COCs are TCE and VC in groundwater only, and RGs are based on human
consumption of groundwater for potable water purposes. There have been no changes
to the groundwater ARARs during this FYR period. As shown in Table 5-3, the RG for
TCE was established as the MCL (i.e., 5 pg/L), and there has been no change to the
MCL for TCE although the MTCA Method B value is lower at 4 pug/L. For VC, the RG
was established as the MTCA Method B cleanup level of 0.023 pg/L, which at the time,
was below the PQL of standard EPA methods for drinking water. In such a case, the
MTCA B cleanup level was based on the PQL (per WAC 173-340-700[6]) and the
expected PQL was 0.1 pg/L. In 2012, the RG for VC was updated to 0.029 pg/L based
on the calculated MTCA B cleanup level using the current oral slope factor. Using
improved analytical techniques (e.g., EPA Method 8260C-SIM), the PQL has been
below this updated RG of 0.029 pg/L since June 2012. From 1995 through this FYR
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reporting period, VC concentrations in monitoring well 2MW-6 have been above the RG
of 0.029 ug/L for the majority of the sampling events. VC concentrations in groundwater
samples from most of the new monitoring wells installed in 2022 also exceeded this RG
(see Section 4.2.2). Although the RG continues to be exceeded for VC in groundwater,
LUCs are implemented and maintained, restricting groundwater use for potable water
purposes. Therefore, the remedy remains protective in the short term.

OU 2 Area 8

The OU 2 ROD (Navy, EPA, and Ecology, 1994) identified three COCs in OU 2 Area 8
soil based on residential land use: arsenic, cadmium (if ingested in homegrown
produce), and chromium. However, arsenic concentrations were considered at or below
background for soil and groundwater. In OU 2 Area 8 groundwater, the 1993 baseline
risk assessment identified cadmium, chromium, and TCE as COCs with hazard
guotients (HQs) greater than 1 and five (5) additional COCs (i.e., carbon tetrachloride,
chloroform, 1,2-DCA, 1,1-DCE, and 1,1,2-TCA) with cancer risks exceeding 1 x 10, if
shallow groundwater was used for drinking water (Navy, EPA, and Ecology, 1994; Table
10-4).

As explained in the third FYR, the LTM program at Area 8 has been tracking cadmium,
chromium, TCE, PCE,1,1-DCE, cis-1,2-DCE, and 1,1,1-TCA in groundwater based on
detections above ARARs. Other chemicals noted in the OU 2 ROD as having been
identified in the risk assessment as COCs or potential COCs have either not been
detected, or detections have been very low. Therefore, the seven (7) chemicals
included in the LTM program have been established as the COCs for the site. The
current analyte list for LTM includes selected metals and VOCs related to TCE and its
breakdown products. A comparison of the OU 2 ROD RGs with current ARARs and
changes to values that may impact the protectiveness of the remedy are described by
media in the sections below.

Soil. The RGs and ARARs stated in the OU 2 ROD for Area 8 included 17 VOCs and
15 inorganic chemicals (i.e., metals and metalloids; Navy, EPA, and Ecology, 1994;
Table 10-10). Of these chemicals, only arsenic, cadmium, and total chromium had
maximum concentrations that exceeded soil RGs for VOCs or soil removal levels for
inorganic chemicals in soil at that time. As explained in the third FYR, the remaining
organic and inorganic chemicals are listed in the OU 2 ROD but are not the focus of
monitoring. Cadmium and chromium (total chromium concentrations were assumed to
be 100 percent Cr(VI) per the OU 2 Area 8 ESD) RGs of 80 and 400 mg/kg,
respectively, were based on MTCA Method B (Navy, EPA, and Ecology, 1994). The
current MTCA Method B soil values are 80 mg/kg for cadmium (i.e., remains the same)
and 240 mg/kg for Cr(VI) (i.e., lower). As demonstrated in the fourth FYR (Navy,
2015a), the lower Cr(VI) value called into question the protectiveness of the remedy.
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However, LUCs are in place that restrict residential land use; therefore, the remedy
remains protective in the short term with regard to chromium in soil. Action would be
required in the future if the land is converted to residential land use, and a process is in
place through LUC management to trigger such action.

Groundwater. Table 5-3 compares current groundwater ARARs with those presented
in the OU 2 ROD Navy, EPA, and Ecology, 1994; Table 10-12). The modified standards
have not changed during this FYR period. As discussed in the fourth and fifth FYRs
(Navy, 2015a, 2020a), lower drinking water ARARs were noted for Cr(VI), cis-1,2-DCE,
and TCE. Although no cleanup level was established in the OU 2 ROD for 1,4-dioxane,
it was added to the LTM program in 2011. At the time of initial sampling in 2007, the
MTCA Method B value was 4 pg/L (it is currently 0.44 pg/L). During the fifth FYR period,
concentrations of TCE, PCE, and 1,4-dioxane were detected above the RG and MTCA
Method B cleanup levels (Navy, 2019b). However, LUCs are in place that prevent
groundwater use as drinking water; therefore, the remedy remains protective in the
short term for groundwater. No new groundwater data were published as final during
this sixth FYR period.

Surface Water. Because OU 2 Area 8 groundwater discharges into Port Orchard Bay,
there is a potential for chemical migration from groundwater to the marine environment.
Therefore, Table 5-3 also compares modified standards for surface water (as of
February 2020) with those selected in the OU 2 ROD (Navy, EPA, and Ecology, 1994;
Table 10-12). The RGs for trivalent chromium and 1,1,1-TCA are based on MTCA
Method B values for consumption of organisms from surface water. Current MTCA B
values are greater than the RGs. The RGs for cadmium and Cr(VI) are based on the
national water quality criteria (WQC) for aquatic life and these values have not changed
since the OU 2 ROD. For the remaining COCs (i.e., 1,1-DCE, PCE, and TCE), the
surface water RGs were based on the national WQC for protection of human health.
The national WQC for human health for TCE was the only criterion to decrease since
the OU 2 ROD. The other two (2) values have increased since the OU 2 ROD RGs
were selected.

Since the fifth FYR (Navy, 2020a), Washington State published WQC protective of
human health in WAC 173-201A following multiple rule changes from EPA. The EPA
published a rule in 2020 to withdraw certain human health criteria in WAC 173-201A but
later reversed this through rulemaking from 2021 to 2022. In 2022, the EPA announced
a rule that returned the human health criteria to what had previously been approved in
2016 and this rule took effect in 2022. Table 5-3 compares the RGs that were based on
WQC to the current ARAR values.

In summary, if selected today, the surface water RGs would be higher for 1,1-DCE
(4,000 pg/L) and 1,1,1-TCA (50,000 pg/L), and would be lower for PCE (2.9 ug/L) and
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TCE (0.70 pg/L). An explanation of differences in ARARs and surface water quality
criteria due to alternate consumption rates are provided below in Section 5.4.2.2.
Concentrations of TCE observed in groundwater monitoring wells and a subset of seep
water samples collected during the fifth FYR period were above the current Federal
WQC. Concentrations of PCE, 1,1-DCE, and 1,1,1-TCA were all below both the
established RGs and current Federal WQC. No new data were published as final during
this sixth FYR period.

Sediment. As discussed previously, the SMS was revised in September 2013, with an
expanded emphasis on assessing human health risks. No numerical sediment RGs
were established in the OU 2 ROD. The results of the LTM sediment and tissue
sampling have been used to assess human health and ecological risks from exposure
to marine sediment and tissue. Based on LTM sediment concentrations exceeding risk-
based screening levels and recommendations in the third and fourth FYRs, an
HHRA/ERA was conducted in 2018 utilizing sediment and clam tissue data obtained in
2015 and 2016. The HHRA/ERA (Navy, 2018a) was developed in collaboration with the
EPA, Ecology, and Suguamish Tribe project managers and performed in accordance
with an approved HHRA/ERA Work Plan (Navy, 2016). The HHRA concluded that
despite the presence of several COCs in Area 8 beach sediment and clam tissue
samples at concentrations exceeding the Ecology “Bold” dataset natural background
concentrations and reference area concentrations, the incremental site risk over
reference area risk for Suguamish subsistence and recreational receptors met target
health goals (Navy, 2018a). As such, the Keyport Project Team agreed that no
additional investigation or contingent actions, such as groundwater controls, were
necessary to protect human health.

Likewise, the ERA found no significant hazards to free-swimming aquatic life, semi-
aquatic birds, or mammals; therefore, contingent actions, such as groundwater controls,
are not necessary to protect these higher trophic receptor groups. Existing lines of
evidence suggested that the hazards to benthic organisms were likely low, despite
localized elevated concentrations of selected metals (i.e., cadmium, mercury, and silver)
in seeps and sediment. Ecology’s SMS regulation and the OU 2 ROD allow the use of
bioassay analysis in cases where chemical concentrations in sediment samples exceed
the published numeric standards. To assess whether OU 2 Area 8 COCs pose a hazard
to benthic organisms on the Area 8 beach, additional seep and sediment bioassay data
were collected in 2019. As reported in the ERA Addendum (Navy, 2020h), the additional
bioassay data collected at Seep C using mussels as an indicator species demonstrate
that seep water COCs do not pose a hazard to benthic organisms. However, acute
exposure to accumulated contaminants in sediment pose a potential hazard to benthic
organisms based on the bioassay results for larval mussels at two (2) locations. In
addition, chronic exposure to accumulated contaminants in sediment pose a potential
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hazard to benthic organisms based on the bioassay endpoints of both reduced survival
and growth for juvenile polychaetes at two (2) locations.

Therefore, elevated cadmium concentrations occur in sediment, and because acute and
chronic exposure to accumulated contaminants in sediment pose a potential hazard to
benthic organisms based on the bioassay results/endpoints, additional or contingent
actions (to be conducted as part of the selected remedy) are planned and will be
performed to achieve protectiveness (Navy, 2020a). During this sixth FYR period, the
Navy performed additional investigation in support of contingent remedial action and a
supplemental remedial investigation was in progress during preparation of this FYR
report.

5.4.2 Review of Human Health Risk Assessment Assumptions

Risk assessment assumptions were also reviewed as part of the requirement to assess
protectiveness of the remedies. For human health, there are potentially three (3) areas
where changes could have occurred since the signing of the RODs:

e COC toxicity or contaminant characteristics
e Risk assessment methodology, including exposure assumptions
e Changes in exposure pathways

The following subsections discuss how these changes affect the protectiveness of the
remedy.

5.4.2.1 Changes in Toxicity and Other Contaminant Characteristics

This section provides the details regarding changes in toxicity and other contaminant
characteristics, which generally apply sitewide. As the changes are summarized, the
applicability to each OU and site is identified.

There have been changes in oral cancer and non-cancer toxicity criteria since the
RODs were signed; however, these changes were captured during the completion of
the fourth and fifth FYRs (Navy, 2015a, 2020a) and highlighted as reasons for
differences between ROD and current MTCA Method B values. As of 2024, EPA
Integrated Risk Information System (IRIS) and Ecology now classify Cr(IV) as a
carcinogen, and therefore the updated CLARC table includes lower MTCA Method B
values for Cr(IV) in groundwater and surface water based on an oral cancer potency
factor (Ecology, 2024a). EPA updated the RfD and CPF applied to human health risk
assessment of arsenic, and Ecology's CLARC Tables reflected this update in January
2025 with lower groundwater and surface water levels for arsenic. However, as with
beryllium and manganese, the concentrations evaluated in groundwater at the time of
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the ROD were determined to be similar to background and were not considered for
RAOs (Navy, EPA and Ecology, 1994). Similarly, soil levels were not established due to
occurrence at background concentrations, or where arsenic exceeded background, the
presence of other contaminants of concern already triggered actions that would address
the elevated concentrations of arsenic detected at that specific site. Otherwise, there
have been no changes to oral cancer and non-cancer toxicity criteria associated with
site COCs during this FYR period.

Cancer and non-cancer inhalation toxicity criteria for vapor intrusion contaminants at
OU 2 Area 8 have not changed based on an evaluation of the MTCA Method C air
criteria selected as PALs in the Vapor Intrusion SAP (Navy, 2019e) to current MTCA
Method C air criteria provided in the July 2024 CLARC tables (Ecology, 2024a). Note
however, that the current CLARC tables are rounded to two (2) significant figures
compared to earlier versions of the CLARC tables.

5.4.2.2 Changes in Risk Assessment Methods

Surface water screening levels are based on the consumption of aquatic organisms,
and these levels can differ across regulatory programs based on the exposure input
parameters (e.g., consumption rate and body weight assumptions). Changes in these
input parameters affect risk results at both OU 1 and OU 2 Area 8.

Oou1l

For OU 1, the RG for PCBs in tissue was calculated during OU 1 ROD preparation as a
site-specific, risk-based level protective of subsistence-level ingestion of clams, using a
subsistence shellfish consumption rate of 92 g/day.

If the OU 1 RGs for tissue are revised based on the in-progress HHRA addendum
(which would require a ROD Amendment or ESD), other exposure parameters used in
the development of the OU 1 RGs will be updated to be consistent with the following
exposure parameters used in the OU 2 Area 8 HHRA shellfish consumption exposure
scenario:

Parameter OU 1 ROD RG Value OU 2 Area 8 HHRA Value

Fraction ingested from contaminated
source

0.25 (unitless) 1 (unitless)

64 years (adult)

Exposure duration 70 years 6 years (child)

79 kilogram (adult)

Body weight 70 kilogram (adult) 16.8 kilogram (child)

Updates to the exposure parameters would result in a lower RG for PCBs at OU 1;
however, there are currently WDOH restrictions in place that prohibit the harvesting of
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shellfish and therefore the human health exposure pathway is incomplete. Note that the
Suquamish Tribe has treaty reserved rights to harvest and maintain the authority to
determine harvest practices for tribal members.

Currently, additional data have been collected to support the ongoing HHRA/ERA
addendum (Navy, 2024a). As the HHRA/ERA work plan for OU 2 Area 8 was developed
in collaboration with the Keyport Project Team, applicable elements of this work plan
were also incorporated into the OU 1 HHRA/ERA work plan to the extent practical, such
that evaluations are performed consistently across OUs at NBK Keyport.

Although the HHRA/ERA addendum for OU 1 was not finalized during the data review
period for this FYR, the data collected in support of the HHRA/ERA addendum were
presented in a finalized document in time for this FYR (see also Section 4.2.1).
Preliminary review of these finalized data, with consideration of the latest exposure
parameters and ingestion rates discussed above, leads this FYR to conclude that the
finalized HHRA/ERA addendum for OU 1 is likely to find unacceptable risks to human
health across several of the exposure areas being evaluated. These findings of the
HHRA/ERA addendum are expected to be finalized during 2025, and the expected
conclusions of the HHRA/ERA addendum form the primary basis for the conclusion of
this FYR that the remedy for OU 1 is not protective (see Section 7.0). Based on the data
reviewed to date, risk drivers for human health are expected to be PCBs in sediment
and shellfish tissue and cVOCs in surface water. The human health exposure pathway
is currently incomplete because the tide flats are currently closed by WDOH to
harvesting and consuming shellfish by recreational and subsistence harvesters. Note
that the Suguamish Tribe has treaty-reserved rights to harvest and maintains the
authority to determine harvest practices for tribal members.

OU 2 Area 8

Several changes to either State of Federal WQC, such as PCE and TCE relevant for
OU 2 Area 8 (Table 5-3), reflect updates to fish or shellfish consumption rates (U.S.
EPA, 2007; Ecology, 2024a).

In the fifth FYR and supporting information (Navy, 2020a; Suquamish Tribe, 2000; Table
T-3), a subsistence shellfish consumption rate was determined specifically for the
Suquamish Tribe and used in the risk assessment for OU 2 Area 8 (Navy, 2018a,
2020h). In consultation with the Keyport Project Team, the 95th percentile consumption
rates for adults and children from this study for shellfish Groups E and G were used in
the OU 2 Area 8 HHRA. For adults, EPA modified the 95th percentile shellfish
consumption rate from the rate in the Suquamish Tribe’s report (615.4 g/day) to include
only species harvested from Puget Sound. Therefore, the EPA-modified value, 498.4
g/day (65 percent of total consumed seafood) from the EPA Framework document
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(EPA, 2007, Appendix B, Table B-2) was used in the OU 2 Area 8 HHRA as the
appropriate adult shellfish consumption rate for a Puget Sound location. For children,
the 95th percentile shellfish ingestion rate of 83.9 g/day was calculated using the all-
shellfish tribal consumption rate of 4.994 grams per kilogram day (g/kg-day) and the
Tribe-specific body weight of 16.8 kg (Suguamish Tribe, 2000; Table C-6) was used.

5.4.2.3 Changes in Exposure Pathways
ou1l

Based on the early findings of the supplemental RI (Navy, 2023a) that indicated
substantial changes to the CSM, the Navy initiated an addendum to the HHRA/ERA for
OU 1 (Navy, 2021e, 2022d). The objective of the HHRA/ERA addendum was to assess
whether site-related contaminants present in OU 1 media are at concentrations that
pose potential unacceptable current or future risk to exposed human or ecological
receptors beyond what was identified in the baseline risk assessments (Navy, 1993c,
1993d) and supplemental risk evaluation (Navy, 1997b). The first question to be
answered by the HHRA/ERA addendum to meet this objective was, “Does the refined
CSM identify new receptors/pathways?” (Navy, 2022d). The HHRA/ERA addendum,
which includes this receptor/pathway analysis, was in draft form and being reviewed by
the Keyport Project Team at the time of this sixth FYR. In general, receptors and
pathways were evaluated for 10 exposure areas defined in the HHRA/ERA addendum
work plan (Navy, 2022d and Figure 4-18) and updated HHRA/ERA CSMs. Conclusions
regarding changes in exposure pathways at OU 1 will be presented in the seventh FYR
following finalization of the HHRA/ERA addendum.

Ou 2

Ongoing investigations at OU 2 Area 2 and OU 2 Area 8 may identify changes in
exposure pathways that will be evaluated in the seventh FYR following completion of
that work.

5.4.3 Review of Ecological Risk Assessment Assumptions

The ERA conducted for OU 2 Area 8 (Navy, 2018a, 2020h) did not utilize the exposure
factors from the original baseline risk assessments (as stipulated by the OU 2 ROD)
because new information and activities completed at the Area 8 beach affected how the
current risk assessment evaluated tissue and sediment results and quantified risk.
Information and revised methods of evaluating environmental media contained in the
2013 revised SMS regulation and in the SCUM guidance were incorporated into the
ERA for OU 2 Area 8, in addition to updates that have occurred to federal and state
ERA guidance, guidelines, and policy since the OU 2 ROD. A risk assessment work
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plan was developed for OU 2 Area 8 in collaboration with Keyport Project Team and the
subsequent HHRA/ERA addendum work plan for OU 1 utilized this work plan to the
extent practical, such that risk assessments are performed consistently across OUs.
The resulting HHRA/ERA addendum for OU 1 is utilizing updated ERA assumptions as
well as a substantially larger dataset than was available at the time of the OU 1 ROD
(see also Section 4.2.1). Although the HHRA/ERA addendum was not finalized during
the data review period for this FYR, the data collected in support of the HHRA/ERA
addendum were presented in a finalized document in time for this FYR (as summarized
in Section 4.2.1). Preliminary review of these finalized data, with consideration of the
updated ERA assumptions as used at OU 2 Area 8, leads this FYR to conclude that the
finalized HHRA/ERA addendum for OU 1 is likely to find unacceptable risks to
ecological receptors in both terrestrial soil and aquatic media. The findings of the
HHRA/ERA addendum are expected to be finalized in 2025, and the expected
conclusions of the HHRA/ERA addendum form the primary basis for the conclusion of
this FYR that the remedy for OU 1 is not protective (see Section 7.0).

5.5 Any Other Information That Could Call into Question the
Protectiveness of the Remedy (Question C)

Research indicates that any shoreline remedies (e.g., tide gate, cutoff walls, shoreline
armoring) may be vulnerable to sea level rise and weather pattern changes, not
apparent during remedy selection. Sea level rise and extreme weather impacts increase
the possibility of flooding/inundation or significant saltwater intrusion of the shoreline
areas and can increase the energy of storm events and thus, their erosive force. The
conclusions of the fifth FYR regarding potential sea level rise and extreme weather
impacts to the NBK Keyport remedies remain valid and are reiterated in this FYR.

In August of 2024 the Navy released a guidance document that provides a framework
for assessing resilience at Navy environmental restoration sites (Navy, 2024m). The
release date of this guidance document and the contracting timeline for this FYR did not
allow for use of the full framework process in this FYR, but the Navy expects to
implement the framework process in the seventh FYR.

Oou1l

At OU 1, the sill/causeway that separates Dogfish Bay from the tidal flats and the
presence of the tide gate significantly lessen any effects of sea level rise and extreme
weather impacts that would cause tidal flooding of the marsh and erosion of the landfill.
The northwest to southeast fetch along the long axis of Dogfish Bay that would produce
wind-wave energy directed at the landfill shoreline is interrupted first by the Highway
308 causeway and then by the base perimeter road causeway. Wave energy impacts
are dissipated by these structures currently and will continue to do so in the future even
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if wind-wave energy increases because of extreme weather. The tide gate installed in
the perimeter road causeway limits the maximum tide height experienced along the
landfill shoreline, regardless of current or future tide heights outside of the tide gate, by
mechanically closing at a specified water level. Therefore, sea level rise and extreme
weather impacts issues do not currently affect protectiveness of the remedy at OU 1.
The future FFS should include a resiliency assessment for alternatives considered as
potential revised remedy(ies) for OU 1.

Oou 2

No shoreline remedies are implemented at OU 2 Area 2 and sea level rise and extreme
weather impacts issues do not currently affect protectiveness of the remedy at OU 2
Area 2. However, based on its low elevation and proximity to the shallow lagoon,
potential sea level rise attributable may call into question the protectiveness of the
remedy at OU 2 Area 2 in the future and should be monitored during future FYRS.

At OU 2 Area 8, sea level rise and extreme weather effects may significantly impact the
magnitude and duration of sa