








This page is intentionally blank.



Sixth Five-Year Review
Naval Air Station Whiclbey Island
Executive Summary

Executive Summary

The Sixth five-year review (FYR) of the remedial actions at Operable Units (OUs) 1
through 5 at Naval Air Station (NAS) Whidbey island. Oak Harbor, Washington, has
been completed pursuant to Section 121(c) of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), 42 United States Code
Section (§)9621(c). and Section 300.430(f){4 )(ii) of the National Oil and Hazardous
Substances Pollution Contingency Plan, Title 40 Code of Federal Regulations

§ 300.430(f){4)(ii).

The purpose of this FYR is to ensure that the remedial actions selected in the Record of
Decisions (RODs), Explanation of Significant Differences, and the OU1 ROD
Amendment and implemented for OUs 1 through 5 at NAS Whidbey island remain
protective of human health and the environment. A FYR is required because the
selected remedial actions or remedies allow contaminants to remain in place at
concentrations that do not allow for uniimited use and unrestricted exposure.

This FYR report was prepared as part of the CERCLA FYR process using U.S.
Department of the Navy (Navy) and U.S. Environmental Protection Agency (EPA)
guidance (Navy, 2004a. 2011a, 2013a, 2014c¢c; EPA, 2001, 2012, 2016) and documents
the results of the review, issues identified, and recommended actions. This FYR report
is also organized in accordance with the EPA's 2016 recommended template (EPA,
2016).

In accordance with Navy and EPA guidance, this Sixth FYR contains a technical
assessment to determine whether: (a) the remedies are functioning as intended by the
RODs; (b) exposure assumptions, toxicity data, cleanup {evels, and remedial action
objectives identified in the RODs and used at the time of the remedy implementation are
still valid; and (c) other information has come to light that compromises the
protectiveness of the remedy at this time for OUs 1 through 5 at NAS Whidbey Island.
As a result of the technical assessment, issues {(and subsequent recommendations)
have been identified for QU 1 Area 6, QU 2, and OU 5 Area 31. These issues affect
future protectiveness of the remedies.

Remedy construction has been complete at OUs 1 through 5 since 25 September 1987,
The remedies at OU 1 Area 5, OU 4, OU 5 Area 1, and OU 5 Area 32 are protective of
human health and the environment. The Navy is making progress toward meeting the
remedial action objectives as documented through monitoring of land use controls
{LUCs) and groundwater.

At OU 1 Area 6, the amended remedy selected in the Final ROD Amendment (Navy.
2019), which addresses vinyl chloride and 1.4-dioxane in groundwater. is currently in
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the process of being implemented and it needs to be implemented for the remedy to be
protective into the future. However, during this implementation, LUCs cuirently protect
human health and the environment. Residential dwellings within the footprint of
impacted groundwater (vinyl chloride and 1,4 dioxane) are connected to a municipal
water supply (i.e., not well water) or have been connected to a deeper water well (i.e.,
6-DW-38B): therefore, the exposure of human receptors to groundwater is an
incomplete pathway.

Although there are no known exposures, perfluorooctane sulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA) in groundwater at OU 2, OU 3, and OU 5 Area 31 may
also impact the future protectiveness of the remedy. Because known off-site drinking
water exposures have been addressed and on-site LUCs prevent exposure to
groundwater, the Navy considers OU 2, OU 3, and OU 5 Area 31 to be protective in the
short-term while ongoing PFAS investigations and evaluations are conducted through
the CERCLA process to refine the PFAS conceptual site model and potential exposure
risks. Findings from ongoing PFAS investigations and evaluations will be addressed in
the next FYR to determine whether the current remedies at OU 2, QU 3, and OU 5
Area 31 will continue to be protective in the future.
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Five-Year Review Summary Form

SITE IDENTIFICATION
Site Name: Naval Air Station Whidbey Island, Ault Field and Seaplane Base
EPA ID: WAS1700900359 (Ault Field), WAB170090058 (Seaplane Base)
Region: 10 State: WA City/County: Oak Harbor/lsland County

NPL Status: OUs 1, 2, 3, and 5 Final: OU 4 Deleted

Has the site achieved construction completion?

Yes, remedy construction is complete for OU1 Area 5
through QU 5 and has been cemplete since 25 September
1997. Remedy completion was initially completed for GU 1
Area 6 in 1995, A Record of Decision Amendment for OU 1
Area 8 was finalized in 2019 and construction of the
roundwater treatment systems is in-progress.

Multiple OUs?
Yes, OUs 1,2, 3,4, and 5

Lead agency: Other Federal Agency
\[If “Other Federal Agency,” enter Agency name]. U.S. Department of the Navy
lAuthor name (Federal or State Project Manager): Laura Himes
LAuthor affiliation: U.S. Department of the Navy
Naval Facilities Engineering Systerms Command Northwest
Review period: Initiated in April 2023 for the August 2019 — August 2024 period (data from
November 2018 through August 2023)

Date(s) of site inspection: 3/20/2023 — 8/27/2023

Type of review: Statutory

Review number: 6

Triggering action date: 8/26/2019

Due date (five years after triggering action date): 8/25/2024
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1.0 Introduction

This report presents the results of the Sixth five-year review (FYR) performed for Naval
Air Station (NAS) Whidbey Island National Priorities List (NPL) sites, including both the
Ault Field and Seaplane Base sites, which are listed separately on the NPL. NAS
Whidbey island is located along the shoreline of the Strait of Juan de Fuca in Oak
Harbor, Washington (Figure 1-1).

The purpose of an FYR is to determine whether the remedies selected in a Record of
Decision (ROD) and implemented at a site remain protective of human heaith and the
environment. The methods, findings, and conclusions of reviews are documented in
FYR reports such as this one. In addition, FYR reports identify issues found during the
review, if any, and document recommendations to address them.

This FYR was prepared pursuant to Section 121{c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 42 United States
Code Section 9621(c), and Title 40 Code of Federal Regulations

Section 300.430(f)(4)(ii) of the National Oil and Hazardous Substances Poliution
Contingency Plan (NCP). CERCLA Section 121 states the following:

If the President selects a remedial action that resulits in any hazardous
substances, pollutants, or contaminants remaining at the site, the
President shall review such remedial action no less often than each five
years after the initiation of such remedial action to assure that human
health and the environment are being protected by the remedial action
being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with
section {104] or {106], the President shall take or require such action. The
President shall report to the Congress a list of facilities for which such
review is required. the results of all such reviews. and any actions taken
as a result of such reviews.

This FYR was initiated in April 2023 and is based on analytical data generated between
November 2018 and August 2023. The triggering action for this review was the signing
of Fifth FYR (Battelle, 2019), which was finalized 26 August 2019. Previous FYRs were
compieted in 1998, 2004, 2009. and 2014. The FYR has been prepared because
hazardous substances, pollutants, or contaminants remain at the sites above levels that
allow for unlimited use and unrestricted exposure (UU/UE). As a result, a statutory
review is required under CERCLA and the NCP. The NCP in Title 40 Code of Federal
Regulations Section 300.430(f)(4 }(ii) state™
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"If @ remedial action is selected that results in hazardous substances,
pollutants, or contaminants remaining at the site above levels that allow
for unlimited use and unrestricted exposure. the fead agency shalf review
such action no less often than every five years after the initiation of the
selected remedial action.”

This report covers the remedies selected in the RODs for all five operable units (OUs) at
Ault Field and Seaplane Base of NAS Whidbey Island (Figures 1-2 and 1-3) (Navy,
Ecology. and EPA, 1993a. 1993b, 1994, 1995, and 1996). This report was prepared as
part of the CERCLA FYR process using United States Department of the Navy (Navy)
and United States Environmental Protection Agency (EPA) guidance (Navy, 2004,
2011, 2013, 2014; EPA, 2001. 2012, and 2016) and documents the results of the
review, issues identified, and recommended actions.

This FYR is organized in accordance with EPA’s 2016 recomimended template (EPA,
2016) and has been streamiined to minimize information that has been presented in the
previous five FYRs. The intent is to focus on the actions, monitoring, and issues over
the last five years and recommendations and protectiveness for the next five years. To
facilitate this effort, references are provided in the appropriate sections of this document
that will lead the reader to background and supporting information regarding that
section. The following appendices are also provided with this FYR, as additional
supporting information:

« Appendix A — Public Notices and Affidavits of Publication

Appendix B — Completed Interview Questionnaires
« Appendix C — Cumulative Analytical Results from OU 1 Area 6 and OU 5 Area 31

o Appendix D - 1,000-foot Exclusion Area for OU 1 Area 5, OU 1 Area 6, and City
of Oak Harbor Landfills

» Appendix E - OU 2 Areas 2/3 Field Logs, Analytical Reports, and Data Validation
from August 2023

e Appendix F — Completed Site Inspection Checklists and Photographs

¢ Appendix G - EPA and Washington Department of Ecology (Ecology) Comments
and Navy Responses on Draft FYR Report

1.1 Facility Overview

NAS Whidbey island consists of two bases, Ault Field (Figure 1-2), and Seaplane Base
{Figure 1-3). The areas that make up the five OUs at NAS Whidbey Isiand are listed in
Table 1-1 and shown on Figures 1-4 through 1-8. Figure 1-9 depicts the chronology of
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2.0 Response Action Summary

The RODs for NAS Whidbey Isiand required remedial actions for OUs 1 through 5. This
section summarizes the basis for taking action, ROD-specified remedial action
objectives (RAOs), ROD-specified remedies, remedy components and implementation,
and current, ongoing. operation, maintenance, and monitoring requirements for each of
the OUs.

Table 2-1 provides a remedial action summary by OU and Area. The table shows
anticipated land use, contaminants of concern (COCs), relevant media, cleanup levels
{(CULs), RAOs, remedy components, construction status, and closeout strategy by area.
Table 2-2 lists the land use control (LUC) requirements for each OU.

A more detailed narrative description of the response actions at NAS Whidbey Island is
available in Section 4 of the Third FYR (URS, 2009a). An Explanation of Significant
Differences (ESD) (Navy, 2007) was complieted for these RODs, which clarified or
modified the required LUC actions for the sites. Pursuant to the ESD {Navy, 2007), a
LUC Implementation Plan (LUCIP) for NAS Whidbey Island (URS, 2009b) was prepared
by the Navy. The LUCIP was updated in March 2014, July 2017, January 2020
(Battelle, 2020a), and December 2020 (Liberty JV, 2020). As the lead agency and
property owner/controller, the Navy is responsible for ensuring the effectiveness of the
LUCs until LUCs are no longer needed. LUCs are shown in Table 2-2 and the results of
the annual LUC inspections are included in Section 4.3.

The response actions, operation, maintenance, and monitoring conducted from 2018 to
2023 are described in Sections 2.1 through 2.5.

2.1 Operable Unit 1

The response action for OU 1 Area 5 is considered complete. This section focuses on
the remedy implementation; action subsequent to remedy implementation: and
operations, maintenance, and monitoring for OU 1 Area 6. A summary of land use,
COCs, and remedial actions for OU 1 is available in Table 2-1.

211 OU 1 Remedy Implementation

2.1.1.1 0OU 1 Area 5 - Highway 20/Hoffman Road Landfill

Groundwater monitoring was conducted at OU 1 Area 5 as part of the First FYR. Based
on the results from that monitoring, it was concluded that groundwater use restrictions
that prohibit installation of potable water wells at OU 1 Area 5 should be implemented
{Navy, 1998; TEC, 2004).
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2.1.1.2 OU 1 Area 6 — Landfill Operations Area and Former Hazardous Waste
Storage Area

As outlined in the 1993 ROD, the selected remedy for Area 6 consists of

« Capping the landfill operations area trenches with a cap meeting Minimum
Functional Standards;

¢ Assessing the interim action extraction system to ensure that it achieves aquifer
CULs and specifically to determine the need for additional source area extraction
wells;

e Extracting groundwater from the shallow aquifer at the western boundary of the
fandfill, treating it by air stripping, and returning the treated groundwater to the
shallow aquifer at an on-site location;

e Monitoring groundwater in the shallow, intermediate, and deep aquifers to assess
the effectiveness of the groundwater treatment system;

» Monitoring private drinking water wells in the vicinity of the landfill; and

e Implementing institutional controls (Navy, Ecology, and EPA, 1893a).

A groundwater extraction, treatment, and recharge {GETR) system with air stripper
technology (the original Western GETR System) began operation in 1985 as an interim
action at OU 1 Area 6. The final remedy incorporated an additional GETR System with
advanced oxidation process (AOP) technology (the Southern GETR System), which is
described in Section 3.2.6 (Navy, Ecology. and EPA, 1993a).

The original Western GETR System included the following major elements:

« Groundwater extraction wells (PW-1 through PW-10}):

Equalization tank;

e Sodium hypochlorite injection system {not used);
» Particulate fiters;

o Packed-column air stripper;

« Discharge piping: and

« Miscellaneous pumps, controls, instrumentation, and appurtenances.

Extraction wells PW-1 through PW-7 were installed as part of the interim remedy.
Extraction wells PW-8, PW-8, and PW-10 were installed as part of the final remedy.
During this FYR period. while the original Western GETR system was operating,
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groundwater was pumped from extraction wells PW-1 and PW-3 through PW-8. PW-2
was removed from service in 1994, and PW-10 was installed in 2002 as a future
extraction well but has never been used. Extracted groundwater was pumped into an
approximately 91,000-gallon-capacity, single-walled steel, aboveground equalization
tank (25 feet in diameter and 25 feet high) for subsequent filtration and treatment by an
air stripper system. Treated groundwater was discharged to a natural, native vegetation
wetland swale for surface re-infiltration {(Battelle, 2019). The system extracted and
treated 65,833,465gallons of groundwater from 01 April 2022 to 31 March 2023. As of
31 March 2023, the cumulative volume of water treated since operations began is
approximately 2.21 billion gallons (EA, 2023c¢).

OU 1 Area 6 conditions and containment system performance are monitored using a
network of groundwater monitoring wells. Analytical resuits from samples collected
during this FYR period are reviewed in Section 4.2.

Construction of the engineered landfill cap began in May 1996 and was completed in
October 1996 when the final cover soil was hydroseeded (FWEC, 1997a). The cap
consists of several layers as follows (from bottom to top):

s Structural fill,

Support layer—high-strength woven geotextile,

e (Gas collection layer—sand with perforated high-density polyethylene gas
collection and vent pipes,

¢ Secondary liner—geosynthetic clay liner,
¢ Primary liner— polyviny! chloride membrane.

o Drainage layer—geocomposite liner with perforated high-density polyethylene
drainage pipe, and

» Soil cover layer.

Together these layers make up the engineered landfill cap that is designed to limit the
infiltration of stormwater through the waste, thereby preventing contamination of the
aquifer from waste leaching from the fandfill (FWEC, 1997a).

The institutional controls for Area 6 are now monitored in the LUC inspection program,
reviewed below in Section 4.3. The ROD included institutional controls restricting
access to the area, preventing installation of on-site drinking water wells, and attaching
restrictions on any future property deed {Navy, Ecology, and EPA, 1893a).
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2.1.2 Actions Subsequent to OU 1 Remedy Implementation

2.1.2.1 Additional Action at OU 1 Area 5 — Highway 20/Hoffman Road Landfill

There have been no additional actions at OU 1 Area 5 subsequent to remedy
implementation.

2.1.2.2 Former Industrial Waste Disposal Area Soil Removal Action at QU 1
Area 6 — Landfill Operations Area and Former Hazardous Waste Storage
Area

An interim removal action was conducted during 2001 to address vadose zone
contamination from the Former Industrial Waste Disposal Area and to reduce the source
of contamination potentially affecting groundwater at OU 1 Area 6. thereby shortening
the duration of the groundwater containmentitreatment remedy component. The interim
action included excavation, transport, and treatment and/or disposal of contaminated
soils from the former waste oil pit. The removal action was limited by the reach of
excavation equipment, and not all of the COCs identified in subsurface soil were
removed (FWEC, 2002).

Approximately 1,360 cubic yards (2,040 tons) of soil was excavated, designated as
nonhazardous waste, treated off site using thermal desorption, and then properly
disposed. Approximately 600 cubic yards (901 tons) of soil was excavated, designated
as hazardous waste, and sent to Chemical Waste Management for direct fandfill
disposal. Approximately 354 cubic yards (531 tons) of soil was excavated, designated
as hazardous and landfill disposal (land ban) restricted, and sent to Chemical Waste
Management for pre-treatment (bioremediation) and disposal in a permitted landfill
(FWEC, 2002).

A significant portion of the residual contaminant mass in vadose zone soil was removed
during the 2001 interim removal action. However, excavation base soil samples
contained trichloroethene (TCE) at concentrations ranging from 210 to

8.200 micrograms per kilogram. The excavation base soil samples did not contain 1.1.1-
trichloroethane (TCA), 1,1-dichloroethane (DCA), 1.2-dichloroethene (DCE), cis-1,2-
DCE, or vinyl chloride at concentrations greater than their respective reporting limits
(FWEC, 2002).

Investigations conducted in the source area between 2001 and 2014 are summarized in
the Final Focused Feasibility Study (FFS) (URS, 2018) and Fifth FYR (Battelle, 2019).
Soil vapor monitoring was conducted in 2001, 2003, 2011, and 2014 with decreasing
trends observed. Soil sampling conducted in 2014 indicated TCE concentrations
exceeding the Model Toxics Control Act (MTCA) Method B soil CULs for protection of
groundwater (URS, 2018).
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In 2013, a vadose zone investigation and conceptual site mode! (CSM) update were
completed. The investigation concluded that TCE concentrations in soil remaining below
the removal action depth were decreasing over time due to natural attenuation and TCE
concentrations in groundwater were also decreasing, with the exception of PW-5. TCE
was observed to be increasing at PW-5, likely due to pump-and-treat system operations
which were also likely the reason that TCE was detected in groundwater west of the site
boundary. All other COCs in the study showed decreasing trends (URS, 2013).

2.1.2.3 1,4-Dioxane in Groundwater at QU 1 Area 6 — Landfill Operations Area
and Former Hazardous Waste Storage Area

In 2002, the EPA requested the Navy evaluate the groundwater at QU 1 Area 6 for the
solvent stabilizer 1,4-dioxane, a common additive to 1,1.1-TCA, one of the volatile
organic compound (VOC) contaminants at Area 6. 1,4-Dioxane was detected in on-site
wells in 2003 and in a private off-site well in 2005 (URS, 2018). The Second, Third, and
Fourth FYRs (TEC, 2004; URS, 2009b; Tetra Tech, 2014) recognized that 1.4-dioxane
was not identified in the ROD as a COC in groundwater. The treatment plant was
therefore not designed to treat extracted water containing 1,4-dioxane. The original
Western GETR System used air-stripping treatment technology. which removes TCE
and other VOCs but does not remove 1,4-dioxane from extracted groundwater because
of the chemical's relatively low vapor pressure. 1,4-Dioxane would re-enter the shallow
aquifer via the treated effluent. Although the location of the re-entry has changed during
the years of system operation, it has generally been on site and upgradient of the
extraction wells, thus causing 1.4-dioxane in groundwater to remain within the NAS
Whidbey island property boundary. However, before the original Western GETR System
was installed in 1995, it is possible 1,4-dioxane from OU 1 Area 6 migrated off site.
Monitoring has detected levels of 1 4-dioxane that exceed the Ecology MTCA Method B
CUL of 0.44 micrograms per liter (ug/L) in wells south of the Area 6 boundary monitored
by the Navy (URS, 2018).

Based on the 1.4-dioxane findings, the Navy took actions to mitigate the potential
impact to the public from 1,4-dioxane and in 2008 began evaluating alternatives to
address the widespread 1,4-dioxane plume. Activities conducted through 2018 are
summarized in Section 2 of the Fifth FYR (Battelle, 2019).

The FFS (URS. 2018) determined that Alternative 2, Continue Pump and Treat with Ex
Situ Groundwater Treatment using AOP and Additional Extraction Wells, was the
preferred alternative. The proposed plan was issued in November 2018 for public
comment (Battelle, 2019). The Record of Decision Amendment (RODA) (Navy. 2019)
for OU 1 Area 6 was finalized in September 2019 and is further discussed in

Section 3.2.1.
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2.1.3 0OU 1 Operations, Maintenance, and Monitoring

2.1.3.1 QU 1 Area 5 - Highway 20/Hoffman Road Landfiil

Other than LUC inspections, there are no operations, maintenance, or monitoring
activities associated with OU 1 Area 5.

2.1.3.2 OU 1 Area 6 — Landfill Operations Area and Former Hazardous Waste
Storage Area

Maintenance and monitoring are conducted on the GETR Systems at Area 6 as
discussed in Sections 3.2.5 and 3.2.6. Long-term monitoring (LTM) of groundwater is
conducted at Area 6 and discussed in Section 4.2.1.

Institutional controls as stated in the ROD (Navy. Ecology., and EPA, 1993a) and
defined in the LUCIP (Liberty JV, 2020) are monitored annually in the LUC inspection
program. The results of these inspections during this FYR period are reviewed in
Section 4.3.

2.2 Operable Unit 2

A summary of land use, COCs, and remedial actions for OU 2 is available in Table 2-1.
221 0OU 2 Remedy Implementation

Approximately 5,000 cubic yards of soil were excavated from OU 2 Areas 4, 14, and 29
by October 1995. Excavated soil and investigation-derived waste were disposed of at
an off-site CERCLA-acceptable facility based on the waste designation. The EPA
conducted an inspection on 11 July 1996 and confirmed by {etter on 24 July 1996 that
all cleanup actions required by the OU 2 ROD had been completed (Groundwater
Technology, 1996).

LUC requirements for OU 2 Areas 2, 3, 4, and 29 were formalized in an ESD. There are
no LUC requirements for OU 2 Area 14 {Navy, 2007).

2.2.2 Actions Subsequent to OU 2 Remedy Implementation

No additional removal or remedial actions have been implemented foliowing the initial
remedy implementation at OU 2 Areas.

2.2.3 0OU 2 Operations, Maintenance, and Monitoring

Post-ROD groundwater monitoring indicated the need for additional groundwater
monitoring to take place during the Second FYR at Areas 2/3 (inorganics and VOCs),
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Area 4 {inorganics), and Area 29 (inorganics). No additional action was required for
Area 14 (URS Greiner and SAIC, 1997). Groundwater monitoring had been conducted
at Areas 2/3, 4, and 29 in five-year cycles. Groundwater monitoring at Areas 4 and 29
was discontinued after the Fourth FYR, based on recommendations in the Third FYR
(URS, 20089a). The Fourth FYR (Tetra Tech, 2014) includes EPA and Navy concurrence
to discontinue groundwater monitoring and keep LUCs in place at Areas 4 and 28.

Based on the Fourth FYR (Tetra Tech. 2014) recommendations and findings during the
Fifth FYR (Battelle. 2019) data evaluation, groundwater monitoring was conducted at
Areas 2/3 as part of the Sixth FYR; results are reported in Section 4.2.

LUC monitoring over this FYR period is described and summarized in Section 4.3.

2.3 Operable Unit 3

A summary of land use, COCs, and remedial actions for OU 3 is available in Table 2-1.

2.3.1 OU 3 Remedy Implementation

Sediment removal and disposal was the chosen remedy for OU 3 Area 16 (Navy,
Ecology, and EPA, 1995). The remediation was completed in April 1996 (Navy, 1998).
Approximately 6,000 cubic yards of sediment were excavated and transported to the
QU 1 Area 6 landfill (URS, 200%a).

At the time of the First FYR, the OU 3 remedies were considered complete. The First
FYR concluded that OU 3 would not be subject to future FYRs because no hazardous
substances, poliutants, or contaminants remained on site above levels that would not
allow for UU/UE (Navy, 1998).

The more recent EPA guidance (EPA, 2001) requires FYRs for OU 3 because NAS
Whidbey island has implemented institutional controls encompassing QU 3 Area 16,
and these controls do not allow for UU/UE at QU 3 Area 16. As a resuit, Area 16 has
been included in subsequent FYRs. The Navy has been allowed to place material
dredged from ditches during routine maintenance on the ditch banks. In order to do this,
areas 50 feet from either side of bank centerlines have been designated as industrial
areas. As a result, LUCs have been implemented at OU 3 to maintain this industrial
designation.

LUCs are in place that limit adjoining ditch banks from disposing dredged sediments
that do not meet MTCA Industrial Soils Criteria and/or industrial use, thus. preventing
unacceptable risk to ecological receptors.

LUC monitoring over this FYR period is described and summarized in Section 4.3.
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2.3.2 Actions Subsequent to OU 3 Remedy Implementation

No additional removal or remedial actions have been implemented following the initial
remedy implementation at OU 3.

2.3.3 OU 3 Operations, Maintenance, and Monitoring

As recommended in the Third FYR (URS. 2008a). a sediment sample was collected at
jocation 16-2 during the Fourth FYR period. Location 16-2 is in the catch basin on the
west end of the 16a ditch complex. The catch basin serves as the confluence of two
surface ditches, coming in from the east and west. Stormwater exits the catch basin to
the south and flows toward Dugualla Bay. The sediment sample was collected in
February 2014 and laboratory results showed total petroleum hydrocarbons {(TPH)
above the remediation goal {(RG). No other COCs were identified at a concentration
greater than the RG (Tetra Tech, 2014).

The Fourth FYR (Tetra Tech, 2014) recommended a follow-up sediment sample be
collected during the Fifth FYR period. During the sampling event in October 2018, it was
observed that there was very minimal sediment accumuiation in the catch basin. The
results indicated that TPH as diesel {at 1,930 milligrams per kilogram [mg/kg]), TPH as
residual range organics (at 7.840 mg/kg). and lead (at 20.2 mg/kg) all exceeded their
respective ROD CULs of 200, 200, and 18 mg/kg, respectively. The Fifth FYR data
evaluation recommended the following:

¢ No additional sediment sampling under the CERCLA process conducted at OU 3
Area 16.

e All future operation and maintenance (O&M) activities (including adding to the
installation-wide stormwater pollution prevention plan the requirement and
procedures for catch basin cleanout every 5 to 10 years at focation 16-2; catch
basin cleanout; ditch cleanout; and sampling) should be conducted by the NAS
Whidbey Island Compliance Program (Battelle, 2019).

NAS Whidbey island reportedly conducts annual vegetation removal at the ditches. The
ditch maintenance had been conducted within a week prior to the 2022 LUC
inspections. which was apparent and confirmed by the site escort (Liberty JV, 2023).

24 Operable Unit 4

A summary of land use, COCs, and remedial actions for OU 4 is available in Table 2-1.
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2.41 OU 4 Remedy Implementation

The remedial actions at OU 4 were conducted in accordance with the final remedial
design report and remedial action work plan (URS Consultants, Inc., 1894).
Approximately 288 cubic yards of shallow soil was removed from Area 39. 4 cubic yards
of surface soil were removed from Area 41, 1 cubic yard of sediment and 27 cubic yards
of surface soil including soil from a grease trap were removed from Area 44, and

700 cubic yards of surface soil was removed from Area 48. Excavated soils were
characterized for disposal. and based on the analytical results, the excavated soils were
transported to the OU 1 Area 6 landfill for disposal (Ebasco Environmental, 1995).

The Area 49 landfill operated from 1845 through 1955 and was already closed with
native grasses covering the area before the OU 4 ROD. The remedy for Area 49
included notification regarding the existence of a historical construction and demolition
debris landfill on the deed when and if the Navy relinquishes the property {Navy,
Ecology, and EPA, 1993b).

The First FYR does not address OU 4 because it was officially deleted from the
Superfund NPL in September 1995, Current EPA guidance {(EPA, 2001) requires a FYR
at QU 4, because NAS Whidbey Isiand has implemented LUCs within OU 4 (TEC,
2004). The controls are implemented at Areas 48/49 and do not allow for UU/UE (Navy,
2007, Liberty JV, 2020).

2.4.2 Actions Subsequent to OU 4 Remedy Implementation

No additional removal or remedial actions have been implemented foliowing the initial
remedy implementation at the OU 4 Areas.

2.4.3 0OU 4 Operations, Maintenance, and Monitoring

There are no maintenance or monitoring requirements for OU 4. The remedy for OU 4
Areas 39, 41, 44, and 48 was excavation and the remedial action has been completed
with no LUC requirements for OU 4 Areas 39, 41, and 44. Therefore, the response is
complete for UU/UE and OU 4 Areas 39, 41, and 44 are not evaluated in this FYR. LUC
requirements are only applicable to Areas 48/49 (Navy, 2007).

LUC monitoring over this FYR period is described and summarized in Section 4.3.

2.5 Operable Unit 5

A summary of land use, COCs, and remedial actions for OU 5 is available in Table 2-1.
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2.51 OU 5 Remedy Implementation

2.5.1.1 Areat

The ROD remedial action at Area 1 was solely LUCs and monitoring (i.e., groundwater
and biological) (Navy, Ecology, EPA, 1996). However, a time critical removal action
(TCRA) was later performed in January and February 2012 to mitigate and prevent
further erosion of the shoreline bluff. The shoreline stabilization was performed in three
of the most heavily eroded sections by placing riprap in place at the toe of the bluff. A
total of 247 feet of shoreline was stabilized with 376 tons of armor rock. A non-time
critical removal action (NTCRA) was conducted to construct a permanent coastal
protection system along the QU 5 Area 1 shoreline. Construction of the permanent
system began in August 2012 and was completed in January 2013 (SES-TECH, 2013).

LUCs and monitoring, including annual visual inspections of the landfill bluff, were
impiemented prior to the First FYR. The ESD (Navy, 2007) formalizes LUCs at NAS
Whidbey island. Land use restrictions were entered into the installation restoration area
database that is part of the NAS Whidbey Island planning and management model.
These include special requirements for any construction activities that may disturb the
landfill, including the development of activity-specific heaith and safety plans,
environmental protection plans, and waste management pians.

2.5.1.2 Area 31

Removal of the oil/water separator and the ash pile was completed in April 1996.
Approximately 32 cubic yards of ash were removed and disposed of in the Area 6
fandfill. Five oil skimming wells were installed around the former oil/water separator
location to remove floating product during July 1996. Passive skimming system
operation was initiated on 22 July 1996. Ten 2-inch air-injection wells were installed for
the bioventing system. injection well and equipment instaliation was completed by

27 October 1996. System operation started soon thereafter. Semiannual groundwater
monitoring was conducted to confirm system performance (FWEC, 1997h).

The soil venting and product recovery system operations were terminated in March
2000 after the EPA agreed that the RAOs had been successfully met and the recovery
system had removed fuel to the practicable endpoint. The EPA concurrence with the
termination of soif venting was provided in a letter dated 19 May 2000. In this {etter, the
EPA requested final confirmation sampling around Area 31. Confirmation sampling
results were reported to the EPA on 21 November 2000 (TEC, 2004). Sampling has
been continued as a good management practice and to confirm that COCs are not
migrating off site. LTM efforts are summarized in Section 2.5.3 and results are reviewed
in Section 4.2,
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LUCs limiting site access and prohibiting groundwater use were also implemented at
Area 31. LUC monitoring over this FYR period is described and summarized in
Section 4.3.

2513 Areab2

In 1996, the Navy removed the 6-inch steel casing (5 feet in length) previously reported
as a potential dry well. During the removal, it was determined that the casing was
embedded in a 4-foot by 4-foot reinforced concrete block and capped at the base. The
bulk of the concrete was removed, and no visible signs of contamination were present in
the adjacent soil. On 13 November 1996, the materials were sampied for disposal
purposes. A concrete and steel casing rinsate sample was collected and analyzed.
Based on the removal and analytical resuits, it was concluded that the casing was not a
dry well used for disposal purposes.

Two active. pneumatically operated product recovery systems were installed during

November and December 1996 to recover fuel on the groundwater surface. The two
systems were installed to recover product from a total of six wells at the site (FWEC,
1997b). Environmental monitoring and LUCs were initiated as discussed in

Section 2.5.3.

2.5.2 Actions Subsequent to OU 5 Remedy Implementation

No additional removal or remedial actions have been implemented foliowing the initial
remedy impiementation at Area 31.

At Area 1, five years of annual post-ROD visual monitoring of shoreline stability was
completed in July 2002. This monitoring indicated that relatively minor shoreline erosion
was occurring along the coastline of Area 1 (TEC, 2004).

During the LUC inspection in September 2009, the Navy identified erosion along the
shoreline had exposed the fill and historical landfill in several areas. Timbers, refuse,
metal, and concrete were identified in the exposed shoreline bluff. The Navy
implemented shoreline erosion monitoring starting in 2010 and continuing into 2012 in
order to understand the severity of the erosion issue. The first set of erosion monitoring
events was conducted in December 2010 and February, April. and June 2011 (Tetra
Tech, 2014).

Monitoring events indicated up to 5.4 feet of erosion along the bluff in certain areas. A
TCRA was performed in January and February 2012 to mitigate and prevent further
erosion of the Area 1 shoreline. Shoreline stabilization was performed in three of the
most heavily eroded sections by placing riprap at the toe of the biuff. A total of 247 feet
of shoreline was stabilized with 376 tons of temporary armor rock (Tetra Tech, 2014). In
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early 2013, the Navy completed a 6-month NTCRA to construct a permanent coastal
erosion protection system along 1,440 feet of shoreline, including 940 feet along Area 1
beach landfill and 500 feet of shoreline along Area 52 just north of Area 1. The
deteriorating seawall at Area 52 was addressed as part of the NTCRA so that the
repairs at the north end of Area 1 would be protected from storm erosion (SES-TECH,
2013).

LUC inspections from 2013 through the present continue to include shoreline monitoring
to assess erosion and seawall deterioration. The 2013 LUC inspection recommended
that additional shoreline protection be implemented south of the new seawall at OU 5
Area 1 (Tetra Tech, 2014). LUC monitoring over this FYR period is described and
summarized in Section 4.3.

In 2015, the coastal erosion protection system along the Area 52 shoreline, installed in
late 2012, was showing significant signs of failure. Armor stone in Area 52 had been
displaced and was migrating downslope, resuiting in tearing of the underlying marine
mattresses and the release of stone fill from within the mattresses. This displacement
had also resulted in the development of large voids in the armor stone layer and some
exposure of underlying bluff. The majority of the foreshore beach material placed
waterward of the shoreline erosion protection system in Area 52 was no longer present
on site and some of this material could be found on top of and inland of the top of the
slope, indicating the shoreline erosion protection had been overtopped during storm
events. Voids had also developed just landward of the slope armoring and marine
mattresses at the bluff crest. To address this failure, the Navy completed maintenance
and repair activities on 315 feet of the coastal erosion protection system along the
Area 52 shoreline just north of the Area 1 beach landfili in early 2016 (Battelle, 2019).

As of December 2016, an additional 150 to 250 feet of shoreline at the south end of the
Area 1 beach landfill was eroding landward, exposing underlying landfill debris along
the shoreline. To address the erosion issues, erosion protection work involving
construction of a permanent coastal erosion protection system at the site, initiated in
2013 as a NTCRA, was extended 160 feet south of the existing Area 1 seawall in 2017
(Battelle, 2019). Between January and July 2017, a seawall was constructed along the
shoreline south of the existing Area 1 seawall to protect the beach landfill from erosion.
The seawall prevents shoreline erosion that could lead both to physical and residuail
chemical hazards being released from this site and provides long-term protection of the
permanent coastal protection system to maintain LUC requirements, as set forth in the
ROD. More details of the seawall construction are available in the completion report
(Tetra Tech, 2018).
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2.5.3 OU 5 Operations, Maintenance, and Monitoring

Long-term groundwater monitoring is conducted at OU 5 Area 31. No changes have
been made to the monitoring program during this FYR period. The monitoring conducted
exceeded the recommended frequency during this FYR period and included annual
sampling for TPH as diesel, gasoline, and residual range organics; benzene;
naphthalene: vinyl chloride; and total and dissolved manganese at wells MW31-9A and
OWS-1 (Sealaska, 2020a, 2020c; EA, 2021b. 2023b). The LTM program for OU 5

Area 31 is summarized in Section 3.2.6 and results of this monitoring are reviewed in
Section 4.2 4.

LUC monitoring over this FYR period, including shoreline erosion inspection at OU 5
Area 1, is described and summarized in Section 4.3.
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3.2 Additional Actions Taken to Implement Recommendations
During this FYR Period

To address the recommendations in Table 3-2, the Navy has taken actions at OUs 1, 2,
3. 4, and 5 to ensure the protectiveness of the remedies. These actions are described in
the following subsections.

3.21 OU1ROD Amendment

In 2019, RODA Number 1 aitered the selected remedial action for impacted
groundwater at OU 1 Area 6 (Navy, 2018). The original selected remedy in the OU 1
ROD, groundwater extraction, treatment with air stripping, and reinjection, was designed
to remove chlorinated VOCs from groundwater. The system has been effective at
removing VOCs. However, the system did not remove 1. 4-dioxane from groundwater,
which was identified in groundwater in 2003 after the 1993 ROD was executed and
system operation was initiated in 1995. The Navy has evaluated the extent of 1,4-
dioxane in groundwater, addressed exposures, and evaluated treatment options.

The 2019 RODA modifies the groundwater treatment technology component of the
remedy selected for OU 1 Area 6 in the 1992 interim ROD and 1993 OU 1 ROD but
does not affect the selected remedy components for the landfill or Area 6 that have
already been successfully implemented. The 2019 RODA selected as the remedy two
independent AOP HiPOx GETR Systems to treat VOCs in groundwater. The Southern
GETR System was constructed in the southern portion of the site to address the
southern piume and has been operational since October 2021. The Western GETR
System will replace the original Western air stripper GETR System to address the
western plume. The Western GETR System is under construction to convert its
treatment method to AOP.

During this FYR period. the Design for Upgraded Western GETR System was finalized.
Upgrade designs were completed in March 2022 and had the primary goal of improving
system capability to efficiently destroy chiorinated ethenes and 1.4-dioxane in water
captured from the western plume area (Navy. 2022). To meet this goal, the existing
concrete treatment pad will be modified to accommodate a containerized AOP
treatment system using HiPOx technology. This technology uses ozone and hydrogen
peroxide to destroy, via chemical oxidation, a wide range of organic compounds,
including 1.4-dioxane and vinyl chloride. Chlorinated ethenes like TCE, DCE, and 1.4-
dioxane are completely destroyed (mineralized) into dissolved carbon dioxide, chloride,
and water without producing process residuals or waste products. Chlorinated ethanes,
such as 1,1,1-TCA and 1,2-DCA, are not destroyed by the AOP HiPOx system, but their
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precursors,” which can transform in the environment to create PFAAs. Oxidation used
by the new southern and western AQOP systems could cause PFAA precursors to
oxidize and potentially convert to PFAAs including perfluorooctane suifonate (PFOS)
and perfluorooctanoic acid {(PFOA). To evaluate the potential PFAA precursor issue, the
Navy collected PFAS sampies from the AOP systems during this FYR period. Results
are discussed in Section 4.2.1.6. For future planning and decision-making, data will
continue to be collected from the influent and effluent to determine whether the AOP
systems are converting PFAA precursors to PFAAs. iIf necessary, the Navy will address
PFAS in the effluent.

The selected amended remedy is an integrated remedy that will comprise an active
treatment component (operating the AOP GETRSs), monitored natural attenuation
(MNA), and institutional controls (ICs). The transition from the active remedy portion to
MNA/ICs (passive treatment) will occur when whichever of the active endpoint
conditions presented in the RODA is met (Navy, 2019).

Prior to the transition from active to passive remediation, the Navy will validate the
efficacy of MNA by doing the following to support the transition to MNA:

e Monitor plume configuration, which will include additional delineation of the
southern piume, as part of the performance monitoring;

+ Confirm that data trends demonstrate active treatment mass reduction; and
« Develop modeling predictions based on the data available at that time.

The Navy will validate the modeling predictions to assure that remediation goals will be
achieved in a reasonable time frame using an integrated remedy approach. This
validation will be subject to EPA review and concuirence as part of an updated
performance monitoring plan prior to the Navy transitioning to MNA. Assuming
validation of MNA, the transition to MNA may occur when the active remedy has
achieved asymptotic conditions (Navy, 2019).

During this FYR period, the Navy has been conducting downgradient delineation of the
southern piume in a phased approach including:

e Installation and groundwater sampling of five monitoring wells in December 2022
and January 2023, respectively (AECOM, 2022).

« Installation and groundwater sampling of two additional monitoring wells in
September 2023 and October 2023, respectively (AECOM, 2023).

Vinyl chloride and 1,4-dioxane were not detected in groundwater samples from all
seven monitoring wells, which are located south of West Cemetery Road and east of
State Route 20 (Eurofins, 2023a, 2023b and EMAX, 2023a, 2023b). Two of the seven
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monitoring wells are within 300 and 450 feet downgradient of well 6-DW-38. Based on
the sampling results, the Navy is working to secure a real estate agreement to evaluate
well 6-DW-38 in 2024. This agreement will include redeveloping, resurveying, inspecting
with a well camera, and sampling the groundwater. The resuits of the downgradient
delineation investigation will be formally documented and reported during the next FYR
period.

3.2.2 2020 Land Use Controls Implementation Plan Update, January

An updated LUCIP (Battelle, 2020a) was developed for 22 specified areas/sites at NAS
Whidbey island. The purpose of the plan was to establish responsibilities and
requirements for enforcing, impiementing. inspecting, and maintaining LUCs to protect
human health, the environment, and the integrity of remedies. The specific purpose of
this update to the LUCIP was to:

1. Add Site EO351, Former Lake Hancock Target Range and Naval Ocean
Processing Facility Coos Head, Former Tank #6 Site and their respective LUCs
to the LUCIP;

2. Revise the LUCs, as needed, to ensure consistency with their applicable decision
documents; and

3. Revise the LUC boundaries, as needed, to ensure consistency with their
applicable guiding reference documents and Naval Instailation Restoration
Information Solution (NIRIS).

As stated in the LUCIP (Battelle. 2020a), the plan is reviewed annually for applicability
and revised as required by NAS Whidbey island to maintain compliance with the LUCs.

3.2.3 2020 Land Use Controls Implementation Plan Update, December

An updated LUCIP (Liberty JV, 2020) was developed for 20 specified areas/sites at
NAS Whidbey island. The purpose of the plan was to establish responsibilities and
requirements for enforcing, implementing, inspecting, and maintaining LUCs to protect
human health, the environment, and the integrity of remedies. The specific purpose of
this update to the LUCIP was to:

1. Remove Site 42, Building 357 from the LUCIP because a No Further Action
directive is pending from Ecology.

2. Create a separate LUCIP for Naval Ocean Processing Facility Coos Head,
Former Tank #6 Site and attach as Appendix A to the LUCIP.
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3. Update figures for each site and revise the LUC boundaries, as needed, to
ensure consistency with their applicable guiding reference documents and NIRIS.

As stated in the LUCIP (Liberty JV, 2020). the pian is reviewed annually for applicability
and revised as required by NAS Whidbey island to maintain compliance with the LUCs.

3.2.4 2020 OU 1 Area 6 Well Decommissioning

Continued groundwater monitoring around the Area 6 site helps to measure the
effectiveness of the GETR System. The Navy has well lease and right-of-entry
agreements with various landowners for wells to continue to monitor groundwater off
base. The Area 6 well lease agreement with North End Holdings, LLC facilitated the
installation and continued access fo two groundwater monitoring wells, 6-S-11 and
6-1-2, along the west side of Area 6. The well lease agreement was not renewed at the
end of November 2020 and the Navy decommissioned the wells on the private property
prior to the end of the lease (EA, 2021c).

During well decommissioning preparation, muitiple attempts were made by field
personnel to locate monitoring well 6-1-2, including a detailed site reconnaissance and
the use of a metal detector. Monitoring well 6-1-2 was not located. Monitoring well 6-S-
11 was decommissioned in accordance with Washington Administrative Code (WAC)
rules and regulations, with one exception: during well decommissioning activities, it was
discovered that the 6-inch security casing was cemented into an 8-inch steel casing,
thus preventing over-drilling because tools could not fit between the casings. The drilling
contractor obtained an approved variance from Ecology to grout the well in place. Site
restoration was performed following the grouting of 6-S-11 (EA, 2021¢).

3.2.5 O0OU1 Area 6 Western GETR System and Landfill Cap Operation

Operation of the extraction wells, treatment plant, and recharge system is performed in
accordance with the most recent version of the O&M manual (EA. 2022). The original
Western air stripper GETR was permanently shut down in August 2023 for construction
of the AOP system. The 2018 O&M Manual (Sealaska, 2018) was current at the start of
this FYR period; the manual has been updated with minor administrative revisions three
times since then {Sealaska, 2020a, EA, 2020 and EA, 2022). During this FYR period,
the treatment plant operated most of the time without unscheduled interruptions and
achieved the effluent-treatment discharge goals while the plant was operational
(Sealaska, 2019, 2020b; EA, 2021a, 2023a). Treatment plant shutdowns during this
FYR period are reviewed in this section.

The original Western GETR System includes 10 production wells, eight of which were
operational when the system was active. The eight production wells that were active are

(I.O
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jocated along the west and south sides of the Area 6 landfill cap. The two wells that
were not operational are PW-2 and PW-10. Use of PW-2 was terminated due to
structural issues, and well PW-10 was not incorporated into the extraction system (EA,
2022).

When active, the production wells extract groundwater from within and at the
downgradient end of the contaminant plumes in an attempt to hait the downgradient
migration of the plumes. Contaminated groundwater is gravity-fed to the treatment plant.
which consists of a holding tank and a packed-column air stripper system. Following
treatment, effluent is pumped to an upgradient groundwater recharge swale. Other than
during routine maintenance and repairs. and during the current shutdown for upgrades,
the production wells are pumped 24 hours a day, seven days a week (EA. 2022).

The 2022 O&M manual (EA, 2022) includes a preventive maintenance schedule that
includes the following activities when the system is active:

e Daily data sheet completion;

»  Weekly production well vault inspections; and

o Weekly treatment plant equipment inspections.
Non-routine maintenance inciudes the following:

« Inspection and cleaning of the production well vault pipe:

e Cleaning of production wells and pumps;

» Changeout stripper tower packing;

« Changeout acid wash air compressor filter;

« Cleaning of treatment plant effluent pipe: and

¢ Cleaning of PW-8 and PW-8 effluent pipes (EA, 2022).

Western GETR System performance monitoring has been conducted and includes the
following:

» Monthly sampling and analysis of VOCs in water collected from the original
Western GETR System; and

« Quarterly sampling and analysis of 1,4-dioxane in water collected from the
original Western GETR System.

The treatment plant water samples monitor compliance effectiveness by checking
stripper tower discharge water against Ecology effluent limitations established in the
ROD. The most up-to-date treatment plant sampling and analysis plan is included in the

3-10
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2022 O&M Manual. Monitoring of groundwater extraction and monitoring wells at OU 1
Area 6 evaluates the plume migration, degradation, and the effectiveness of the remedy
to contain and remove COCs (EA, 2022). Details of the results from this FYR period are
reviewed in Section 4.2.

Inspection and maintenance of the landfill cap is conducted routinely at Area 6 (EA.
2022). Details of the activities and findings from this FYR period are reviewed in
Section 3.2.5.1 through 3.2.5.5.

Production Well Operation
Routine maintenance of extraction wells during this FYR period typically included:

+  Well pump and vault piping removal, inspection, and cleaning (mechanical or
acid);

e Surge pumping;

» Snaking or pressure-washing vault effluent pipe;

« Adjusting flow to achieve target range;

+ Filow meter cleaning; and

« Debris removal (Sealaska, 2019, 2020b; EA, 2021a, 2023a, and 2024).

Non-routine maintenance was conducted on production wells and their associated lines
each year during this FYR period. Non-routine maintenance includes repairs to pumps,
vauit piping, electrical components, programming, or any other non-scheduled work
required to maintain the wells, pumps, and influent and effluent lines, as well as any
unscheduled work conducted within the well vault fenced areas. LTM contractors
performed non-routine maintenance on all production wells in the system in accordance
with the current O&M manual at the time of maintenance. Details of repairs and other
maintenance actions performed can be found in the annual technical memoranda for
the system (Sealaska, 2019, 2020b; EA, 2021a, 2023a, 2024). Other than during
routine maintenance and repairs, the production well pumps were operational 24 hours
a day, seven days a week until the system was permanently shut down in August 2023
for AOP upgrades. To regulate the water fevel in the equalization tank system, the
Supervisory Control and Data Acquisition system automatically shuts off well PW-3
periodically when the equalization tank level exceeds 8 feet. PW-3 was chosen for
periodic shutdown, as it is located between PW-1, which treats the source plume, and
PW-5 through PW-7, which maintain plume containment. As the system ages, biofouling
has been an increasing maintenance issue and has required constant attention to
maintain target flow rates. The drawdown range for the Area 6 production wells was
designed to be between approximately 1 and 3 feet (EA, 2023b).
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Treatment Plant System

Treatment plant performance during this FYR period is reviewed in Sections 3.2.5.1
through 3.2.5.5. Discussion of the original Western GETR System groundwater
sampling resuits is presented in Section 4.2.1.

Rodutine maintenance of the original Western GETR System during this FYR period
typically included:

+« Removal of sludge from the equalization tank;

» Lubrication of pumps, blowers, and motors;

« Bag filter cleaning;

» Acid washing of the stripper tower packing;

« Removal of debris from the containment area;

+ Discharge line cleaning; and

« Control checks (Sealaska, 2019, 2020b, and EA, 2021a, 2023a, 2024).

Non-routine maintenance of the original Western GETR System during this FYR period
included:

» Repair or replacement of failed components {e.g., switches, electrical contacts,
motors, light fixtures),

+ Evaluation of electrical hazards; and

« Addition of safety controls such as anti-slip treads and repair of plant perimeter
fencing (Sealaska. 2019, 2020b. and EA, 2021a, 2023a, 2024).

Landfill Cap Maintenance

The landfill cap continued to be in good condition during this FYR period. Ongoing
maintenance continued to control weed species (Scotch broom and iupine) that threaten
the integrity of the cap liner. Weed controi on the landfill cap, and at Area 6 in general,
consists of both mechanical methods and the use of Crosshow™ and Roundup™
herbicides. The landfill cap and detention pond are inspected for animal damage and
any holes are filled and reseeded with grass (Sealaska, 2019, 2020b, and EA, 2021a,
2023a, 2024).

3-12
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3.2.5.1 2018-2019 QU 1 Area 6 Qriginal Western GETR System and Landfill Cap
Operation

During the O&M period from 01 April 2018 through 31 March 2019, production wells
were maintained to continue pumping within their target range (Sealaska. 2019).

The total cumulative treatment plant influent for this period was 78,653,353 gallons. The
treatment plant operated mostly without unscheduled interruptions and achieved
effluent-treatment discharge goals while operational. The treatment plant was
nonoperational from 01 November to 18 December 2018, due to a damaged stripper
tower level sensor. Additionally, between 05 February and 15 February 2019, the
treatment plant was nonoperational due to frozen sensors and gauges. (Sealaska,
2019).

During this O&M period, influent concentrations of TCE, 1,1-DCE, and vinyl chloride
consistently exceeded their respective groundwater RGs. The influent concentrations of
1,1.1-TCA, 1,1-DCA, and cis-1,2-DCE remained consistently less than their respective
groundwater RGs. Concentrations of VOCs in the influent were slightly decreased
compared to the previous year and demonstrated a continued overall decline since the
beginning of treatment plant operations in February 1995. During this O&M period,
influent concentrations of 1,4-dioxane were consistent between 1.6 ug/L and 2.4 ug/L
(Sealaska, 2019).

Effluent samples collected at the treatment piant show the six VOC COCs
concentrations were all less than their respective RGs. The original Western GETR
System was not designed to remediate 1.4-dioxane, a semivolatile organic compound.
and the effluent concentration demonstrates no reduction of this COC through the
system. Between April 2013 and March 2019, 1 4-dioxane concentrations were present
at levels greater than the MTCA Method B CUL of 0.44 ug/L (Sealaska, 2019).

Based on the performance of the production wells and treatment plant effiuent sample
results, the original Western GETR System operated and performed near capacity
during the April 2018 through March 2019 O&M period. Biofouling continued to be an
ongoing maintenance issue throughout the production well system, piping, and
treatment system components. Despite two interruptions during the performance period,
the treatment plant operated as designed and achieved the effluent-treatment discharge
goals for the ROD COCs {Sealaska, 2019).

The landfill cap continued to be in good condition during this Q&M period. During a
landfill cap inspection on 19 February 2018, an animal den was observed on the north
side of the landfili cap, just above the detention pond, but it did not impact the fandfill
cap liner. The den was believed to be a coyote den belonging to a pregnant female that
was observed in the area. Naval Facilities Engineering Command Northwest notified

3-13
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NAS Whidbey island Biologist, Mr. Michael Bianchi, who recommended the den be left
alone until the coyote pups are born and the mother eventually leaves the den
{Sealaska, 2019). Maintenance for the abandoned den is included in Section 3.2.5.2.

3.2.5.2 2019-2020 OU 1 Area 6 Original Western GETR System and Landfill Cap
Operation

During the O&M period from 01 April 2019 through 31 March 2020, production wells
were maintained to continue pumping within their target range (Sealaska, 2020a).

The total cumulative treatment plant influent for this period was 55,194,865 gallons. The
treatment plant experienced multiple unscheduled interruptions. The treatment plant
was nonoperational from 17 July to 18 September 2019, due the discovery of water
within electrical conduits and junction boxes raising concern over electrical hazards, and
the subsequent discovery of a broken bag filter pressure gauge upon attempts to restart
the treatment plant on 09 September 20138. Additionally, between 03 November 2019
and 08 January 2020, the treatment piant was nonoperational due to the failure of
discharge pump #2. The treatment plant was also nonoperational from 13 January 2020
to 29 January 2020 to allow Blue Mountain Electric, Inc. to perform necessary upgrades
to the electrical heat trace system (Sealaska, 2020a).

During this O&M period, influent concentrations of TCE, 1,1-DCE. and vinyl chloride
consistently exceeded their respective groundwater RGs, and the infiluent
concentrations of 1,1,1-TCA remained consistently less than the groundwater RG.
During this O&M period, 1,4-dioxane was present in the treatment plant influent at
concentrations greater than the MTCA Method B CUL of 0.44 ug/L (Sealaska, 2020a).

Effluent samples collected at the treatment piant show the four VOC COCs
concentrations were all less than their respective RGs. The effluent concentration
demonstrates no reduction of 1.4-dioxane through the system. During this O&M period,
effluent concentrations of 1,4-dioxane were between 1.3 pg/L and 4.1 pg/L in the
treatment plant effluent, and between 1.4 ug/L and 4.0 pg/L in samples taken from the
recharge swale. all above the MTCA Method B CUL of 0.44 ug/L (Sealaska, 2020a).

Based on the performance of the production wells and treatment plant effluent sample
results, the original Western GETR System operated and performed near capacity
during the April 2019 through March 2020 O&M period, with the exception of the
shutdown periods discussed previously. Biofouling continued to be an ongoing
maintenance issue throughout the production well system. piping, and treatment system
components. Despite the aforementioned interruptions during the performance period,
the treatment plant operated as designed and achieved the effluent-treatment RGs for
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the ROD CQOCs, with the exception of 1 4-dioxane (which was not part of the 1993 ROD
COCs).

The landfill cap remained in good condition during the O&M period. Maintenance
conducted during this O&M period consisted of the following:

1. On 25 September 2019, Sealaska field staff confirmed the coyote den discovered
during 2018 field activities was abandoned, then filled and reseeded the area.

2. On 03 and 07 October 2019, field staff restructured a drainage ditch to improve
drainage and eliminate low spots where ponding can occur.

3. On 18 November 2019, field staff restructured rock around landfill cap outfalls
along the east side of the landfill cap to improve drainage (Sealaska, 2020a).

3.2.5.3 2020-2021 OU 1 Area 6 Original Western GETR System and Landfill Cap
Operation

During this O&M period from 01 Aprii 2020 through 31 March 2021, production wells
were routinely maintained to continue pumping within their target range (EA, 2021a).

The total cumulative treatment plant influent for this performance period was
67,312,382 gallons. The treatment piant operated mostly without unscheduled
interruptions and achieved effluent-treatment discharge goals while operational. On

13 October and 13 November 2020, electric power for all of Whidbey Island went down
due to damage from high winds. The treatment plant system was nonoperational for
approximately one day for each event. Power was restored on 14 October and

14 November 2020, respectively. On 02 February 2021, electric power for a portion of
Ault Field Road due to a car accident damaging overhead electrical lines. The treatment
plant system was nonoperationai for approximately two days as power was restored on
04 February 2020 (EA. 2021a).

During this O&M period, the influent concentrations of TCE, 1,1-DCE. vinyl chioride. and
1.4-dioxane consistently exceeded groundwater RGs of 5 pg/L, 7 pg/L, 0.029 ug/L. and
0.44 pgiL, respectively. However, concentrations of 1.1,1-TCA remained consistently
less than the groundwater RG of 200 pg/L. Concentrations of TCE and 1,4-dioxane
slightly increased during the 2020-2021 operational period, while concentrations of
DCE and TCA slightly decreased (EA, 2021a).

During this O&M period, the effiluent and swale concentrations of TCE, 1,1,1-TCA, 1,1-
DCE, viny! chioride, and 1,4-dioxane consistently did not exceed the groundwater RGs
of 5 ug/L, 200 pgil, 7 pgil, 0.029 ug/L, and 0.44 ug/L, respectively. During this O&M
period, effluent concentrations of 1,4-dioxane were consistent between 2.6 ug/L and

3-15



Sixth Five-Year Review
Naval Air Station Whiclbey Island
Progress Since Last Five-Year Review

3.2 pg/L in the treatment plant effluent samples, and between 2.6 pg/L and 3.3 ug/L
from sampies coliected from the recharge swale (EA, 2021a).

Based on the performance of the production wells and treatment plant effluent sample
results, the original Western GETR System operated and performed near capacity
during the April 2020 through March 2021 performance period. Biofouling continued to
be an ongoing maintenance issue throughout the production well system, piping. and
treatment system components. Despite a couple of short interruptions due to power
outages during this performance period. the treatment system operated as designed
and achieved the effluent-treatment discharge goals for the ROD COCs (EA, 2021a).

The landfill cap continued to be in good condition during this performance period. No
additional maintenance was performed during this O&M period (EA, 2021a).

3.2.5.4 2021-2022 OU 1 Area 6 Original Western GETR System and Landfill Cap
Operation

During this O&M period from 01 April 2021 through 31 March 2022, production wells
were routinely maintained to continue pumping within their target range (EA, 2023a).

The total cumulative treatment plant influent for this performance period was
79,832,824 gallons. The treatment plant operated mostly without unscheduied
interruptions and achieved effluent-treatment discharge goals while operational. The
treatment plant was shut down from 0745 to 1100 on 01 July 2021 to allow Puget
Sound Energy to service the transformer (EA, 2023a).

VOC concentrations continue to decline since the beginning of treatment plant
operations in February 1995. During this O&M period, the influent concentrations of
TCE. 1.1-DCE, vinyl chloride, and 1,4-dioxane consistently exceeded groundwater RGs
of 5 ug/L, 7 ug/L, 0.029 ug/L, and 0.44 ug/L. respectively. However, concentrations of
1.1.1-TCA remained consistently less than the groundwater RG of 200 pg/L.
Concentrations of TCE and 1.4-dioxane slightly increased during the O&M period while
concentrations of DCE and TCA slightly decreased (EA. 2023a).

VOC concentrations continued to decline in the effluent and swale samples. During the
O&M period. the effluent and swale concentrations of TCE, 1,1,1-TCA, 1,1-DCE, and
vinyl chloride consistently did not exceed their groundwater RG of 5 ug/L, 200 pg/L,

7 pg/l, and 0.029 ug/L, respectively. The 1,4-dioxane concentrations in the effluent and
swale samples exceeded the groundwater RG of 0.44 ug/L during the quarterly
sampling results in April, July, October, and January. During this O&M period, effluent
concentrations of 1,4-dioxane were consistent between 2.2 ug/L and 3.3 pg/L in the
treatment plant effluent samples, and between 1.3 ug/L and 3.3 ug/L from samples
collected from the recharge swale (EA, 2023a).
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Based on the performance of the production wells and treatment plant effluent sample
results, the original Western GETR System operated and performed near capacity
during the April 2021 through March 2022 performance period. Biofouling continued to
be an ongoing maintenance issue throughout the production well system, piping, and
treatment system components. Despite a couple short interruptions due to power
outages during this performance period, the treatment system operated as designed
and achieved the effluent-treatment discharge goals for the ROD COCs (EA, 2023a).

The landfill cap continued to be in good condition during this performance period. No
additional maintenance was performed during this O&M period (EA, 2023a).

3.2.5.6 2022-2023 OU 1 Area 6 Original Western GETR System and Landfill Cap
Operation

During this O&M period from 01 April 2022 through 31 March 2023, production wells
were routinely maintained to continue pumping within their target range (EA, 2024).

The total cumulative treatment plant influent for this performance period was
65,833,465 gallons. The treatment plant operated mostly without unscheduled
interruptions and achieved effluent-treatment discharge goals while operational. There
was a non-routine maintenance event due to a malfunctioning pressure transmitter that
caused the treatment plant to be offline between August — September 2022.

VOC concentrations continue to decline since the beginning of treatment plant
operations in February 1995. During this O&M period, the influent concentrations of
TCE, 1,1-DCE, vinyl chloride, and 1,4-dioxane consistently exceeded groundwater RGs
of 5 ug/L, 7 ug/L, 0.029 ug/L, and 0.44 ug/L, respectively. However, concentrations of
1,1,1-TCA remained consistently less than the groundwater RG of 200 pg/L.
Concentrations of DCE and 1.4-dioxane slightly decreased during the 2022-2023
operational period, while concentrations of TCE, viny! chioride and TCA fluctuated and
remained generally stable (EA, 2024 ).

VOC concentrations continue to decline in the effluent and swale samples. During the
O&M period. the effluent and swale concentrations of TCE, 1.1.1-TCA. 1,1-DCE, vinyl
chloride, and 1.4-dioxane consistently did not exceed the groundwater CULs of 5 pg/L.
200 pg/L, 7 pg/L, 0.029 ug/L, respectively. The 1.4-dioxane concentrations in the
effluent and swale samples exceeded the groundwater RG of 0.44 ug/L during the
quarterly sampling results in May, October, November, and February (EA, 2024).

During this O&M period, effluent concentrations of 1,4-dioxane were consistent between
2.3 ug/L and 3.4 ug/L in the treatment plant effluent samples, and between 1.2 ug/L and
3.2 ug/L from samples collected from the recharge swale (EA, 2024).
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Based on the performance of the production wells and treatment plant effluent sample
results, the original Western GETR System operated and performed near capacity
during the April 2022 through March 2023 performance period. Biofouling continued to
be an ongoing maintenance issue throughout the production well system, piping, and
treatment system components. The treatment system operated as designed and
achieved the effluent-treatment discharge goals for the ROD COCs, despite a few
system outages due to transmitter maifunctions during this performance period (EA,
2024).

The landfill cap continued to be in good condition during this performance period. No
additional maintenance was performed during this O&M period (EA. 2024).

3.2.6 OU 1 Area6 and OU 5 Area 31 Groundwater Long-Term Monitoring

OU 1 Area 6 groundwater LTM data included in this FYR period were collected between
November 2018 and August 2023. The monitoring results presented in this report
provide an evaluation of the movement of contaminant plumes generated from sources
within Area 6 and the effectiveness of the original Western GETR System and the new
Southern GETR System. Additionally, Section 4.2.1 describes the resuits of further
investigation to delineate the extent of the 1,4-dioxane plume within the existing
Western and Southern GETR Systems discharge areas. Section 4.2.1 summarizes the
methods and results associated with sample collection and evaluates whether the
remedies remain effective and are progressing toward the endpoint criteria specified in
the relevant ROD during this FYR period.

Groundwater monitoring has been conducted at OU 5 Area 31 at various monitoring
wells and for various analytes since the shutdown of the soil venting and product
recovery systems in 2000. The current groundwater monitoring program includes five
monitoring wells (MW31-34, MW31-8A. OWS-1, OWS-3, and WI-AF-MW-635) that are
sampled for benzene, naphthalene, and vinyl chloride; TPH as diesel, gasoline, and
residual range organics: and total and dissolved manganese analysis (EA, 2024).
Section 4.2.4 summarizes groundwater COC exceedances of their respective RG and
the status of natural attenuation during the 2022-2023 annual report.

3.2.7 Construction and Operation of the OU 1 Area 6 Southern GETR
System

The Southern GETR System was designed and constructed to capture off-site migration
of the groundwater contaminant plume south of Area 6. The installed Southern GETR
System extracts a maximum combined 200 gallons per minute of groundwater, with the
objective of treating groundwater containing 1,4-dioxane and vinyl chioride at levels
exceeding RGs. Using well pumps strategically placed along the migration of the

3-18



Sixth Five-Year Review
Naval Air Station Whiclbey Island
Progress Since Last Five-Year Review

chemical plume, the groundwater is pressurized and transported on site to a centrally
located treatment plant for processing. The treatment plant uses AQP HiPOXx to remove
contaminants, including the targeted 1,4-dioxane and vinyl chloride. The treated water
discharges to the ground surface via a rock-lined outfall into a reinforced swale before
being directed to a vegetated area where the original Western GETR System water is
also discharged (AGVIQ, 2022).

Construction took place from July 2020 to October 2021. Startup sampling was
conducted in August and September 2021. On 09 September 2021, the system was
started and samples were taken at the influent, effluent. service water pump. and frac
tanks. Some of the early sample resuits yielded lower than anticipated 1.4-dioxane
influent resuits than the system was designed and built for, so additional sampling was
conducted to optimize the system performance. As the system performance was
proven, the discharge was switched to the surface water swale; on 06 October 2021
during the first hours of discharge, a sample was taken at the swale. 1.4-Dioxane was
not detected at or above the laboratory reporting limits, which confirmed system
performance objectives were met (AQVIQ, 2022). Section 4.2.1 contains treatment
system evaluation results.

3.2.7.1 Operation and Maintenance October 2021 through September 2022

According to the RPM, AGVIQ operated and maintained the Southern GETR System
from October 2021 until October 2022 when the system operation transferred to a
different contractor. Operation issues included:

» Flooding of the well vaults during the winter, which was resolved by adding a
waterproof membrane during summer 2022;

« Biofouling of the bag filters, which was resolved by using stainless steel mesh
inserts instead of bag filters; and

« Biofouling of the well pumps, which was being analyzed by AGVIQ and the next
contractor during the system operation transfer (AGVIQ, 2024).

According to the RPM. system influent and effluent were sampled on a weekly basis for
the first six months of operation (October 2021 through March 2022), and monthly
thereafter to demonstrate effectiveness of the GETR. Samples were analyzed for VOCs
and 1,4-dioxane by SGS North America Inc. {SGS) of Orlando, Florida, and Eurofins of
Fife, Washington. As discussed in Section 3.2.1, PFAS are being analyzed to evaluate
for PFAA precursors and PFAS is not a ROD Amendment COC. PFAS were analyzed
by SGS for Southern GETR system samples collected during this FYR period (AGVIQ,
2024). Resuits are discussed in Section 4.2.1.6.
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RODA RGs were met in the effluent samples. According to the Navy RPM, the PFAS
results do not demonstrate a PFAA precursor issue with the Southern GETR operation
(AGVIQ, 2024). The technical memoranda with this information are forthcoming and
anticipated to be referenced in the final version of this report.

3.2.8 PFAS Investigations at Ault Field {(including Area 6)

PFAS are compounds found in a variety of commercial and industrial sources and have
been widely used since the 1870s. including in the generation of aqueous film-forming
foam (AFFF), which was utilized by the Navy for fire training exercises, fire suppression
systems, and suppressing aircraft fires or other fires. The first firefighting foam
containing PFAS was marketed by the 3M Corporation in 1964, and the Military
Specification for AFFF (MIL-F-24385) was first issued in {ate 1969 (CH2M, 2018). AFFF
suppresses combustion by coating the fuel source of the fire and subsequently
preventing oxygen from entering. AFFF may have been used, stored, disposed of, or
released at areas located within Ault Field during historical operations.

3.2.8.1 PFAS Preliminary Assessment

A Preliminary Assessment (PA) was performed from October through December 2017
(CH2M, 2018) to:

1. Identify locations related to the potential use, storage, and disposal of AFFF,;

2. Provide initial overview of potential contaminant migration pathways from areas
where AFFF was potentially used and identify potential receptors that may be
exposed; and

3. Provide recommendations for areas requiring further investigation.

The PA report identified 39 areas that were evaluated for potential PFAS releases, eight
of which were CERCLA sites included in this Sixth FYR. Based on background
research, interviews, and visits to Ault Field, one of those CERCLA sites was
recommended for no further action (OU 2 Area 4 Walker Barn Storage Area) and seven
were recommended for further evaluation:

« OU 1 Area 6 Landfill Operations Area and Former Hazardous Waste Storage
Area,

e OU 2 Area 2 Western Highlands Landfili,
+ OU 2 Area 3 1969-t0-1970 Landfill,

¢« QU 2 Area 14 Pesticide Rinsate Disposal Area,
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e OU 2 Area 29 Clover Valley Fire School,
« OU 3 Area 16 Runway Ditches, and
¢« QU 5 Area 31 Former Runway Fire School (CH2M, 2018).

3.2.8.2 Phase 1 Site Inspection — Ault Field {not including Area 6)

An expedited site inspection (Sl) for groundwater sampling was conducted at Hangar 5,
Area 16, and Area 31 in 2015 (MMEC Group, 2016). The work included groundwater
collection and analysis for PFAS, specifically PFOA and PFOS at Hangar 5 and

Areas 16 and 31. Groundwater was sampled from five monitoring welis within these
three areas in September 2015.

A Phase 1 S| was completed in 2018 near the eastern and southwestern boundaries of
Ault Field. with a focus on collecting groundwater samples from existing groundwater
wells in potential source areas {(Areas 2 and 3) and information to support the long-term
solutions for two residential parcels near Ault Field. where PFAS have been detected in
drinking water above 70 nanograms per liter (ng/L) PFOS and PFOA, individually or
combined {CH2M, 2019).

Field activities included monitoring well installation, soil sample collection, groundwater
sample collection, groundwater level survey, and archaeological survey. Soil and
groundwater samples were analyzed by EPA Modified Method 537 which included
PFOA, PFOS, perfluorobutane sulfonic acid (PFBS), and 11 other PFAS compounds
{CH2M, 2019).

3.2.8.21 Soil Sampling Results at CERCLA Sites

Soil samples were collected at varying intervals during borehole advancement for
monitoring well installation of MW-605 through MW-615. All soil samples were non-
detect for PFBS and PFOS. PFOA was detected in one sample (SB606-0001) from 0 to
1 foot below ground surface at a concentration of 0.163 nanograms per gram {ng/q). At
the time of sampling, project action ievels (PALs) did not exist for PFOA in soil (CH2M,
2019).

3.2.8.2.2 Groundwater Sampling Results at CERCLA Sites

Eleven groundwater welis were installed between 06 January 2018 and

23 February 2018, ranging in depth from approximately 55 to 170 feet below ground
surface. Groundwater samples were collected from 17 preselected existing groundwater
monitoring wells and all newly installed wells between 13 February 2018 and

01 March 2018. None of the new groundwater wells had exceedances of the
groundwater PAL for PFOS and PFOA (70 ng/L, individually or combined), or PAL for
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PFBS (380,000 ng/L) at the time of sampling in 2018. Ten groundwater sampies were
collected from 10 existing wells at Areas 2 and 3 (MW-N2-75, MW-201, N2-6C, MW-
200, MW-N3-12, MW-114, MW-202, N2-5, MW-204, and MW-3), with concentrations up
to 29,200 ng/L and 3,010 ng/L of PFOS and PFOA, respectively. All existing
groundwater well sample results exceeded 70 ng/L for PFOS and PFOA, individually or
combined (CH2M, 2019).

None of the groundwater samples exceeded the PAL for PFBS. Although the samples
were collected from existing wells at Areas 2 and 3, the Navy concluded that the
exceedances are the resuit of past AFFF releases at the Current Fire Training Area
located near Areas 2 and 3 (CH2M, 2019).

3.2.8.2.3 Phase 1 S| Recommendations

The Phase 1 Si recommended that additional groundwater data and lithologic
information be collected at all Ault Field sites to determine whether PFAS sources on
Ault Field. such as the Current Fire Training Area, hangars and runways, have impacted
the former drinking water wells at Residence 1 and 2. In addition, the resuits from the
Phase 1 S| demonstrated that a remedial investigation (Rl) was warranted at the
Current Fire Training Area (including the wells with detections above 70 ng/L PFOS
and/or PFOA at Areas 2 and 3) (CH2M., 2019).

3.2.8.3 Phase 2 Site Inspection — Ault Field

The Navy performed a Phase 2 S| at NAS Whidbey Island, Auit Field (CH2M, 2021) to
evaiuate the presence of PFAS in soil and groundwater at 30 of the 35 potential source
areas identified in the PA for Ault Field (CH2M, 2018). The following CERCLA sites
were included in the 30 potential source areas investigated in this Phase 2 Si:

« QU 2 Area 14 Pesticide Rinsate Disposal Area,
e OU 2 Area 29 Clover Valley Fire School, and
» OU 3 Area 16 Runway Ditches (CH2M, 2021).

Field activities during the Phase 2 Sl consisted of installing new monitoring wells,
sampling existing and newly installed monitoring wells, soil boring sampling. collecting
grab groundwater samples at selected soil boring locations, and a groundwater level
survey (CH2M, 2021).
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3.2.8.3.1 Soil Sampling Results at CERCLA Sites

The laboratory analytical results for soil samples collected during the Phase 2 Si
showed no detection of PFOA or PFBS in any sample, and detections of PFOS were all
below the PAL (130 ng/g) at the time of sampling (DoD. 2019; CH2M, 2021).

3.2.8.3.2 Groundwater Sampling Results at CERCLA Sites

All groundwater resuits were below the PFBS PAL (600 ng/L) at the time of sampling
{CH2M, 2021).

PFOS was detected below the PAL {40 ng/L) at the time of sampling at OU 2 Area 14
Pesticide Rinsate Disposal Area, up to 5.21 ng/L. and PFOS was detected in a
groundwater sample from the OU 2 Area 29 Clover Valley Fire School at 0.99 ng/L.
PFOS was detected above the PAL (40 ng/L) at the time of sampling in three
groundwater samples from the OU 3 Area 16 Runway Ditches. up to 564 ng/L (CH2M,
2021).

PFOA was detected below the PAL (40 ng/L) at the time of sampling at the OU 2

Area 14 Pesticide Rinsate Disposal Area, up to 12.7 ng/L, and PFOA was not detected
in the groundwater samples from the OU 2 Area 29 Clover Valley Fire School. PFOA
was detected above the PAL {40 ng/L) at the time of sampling in three groundwater
samples from the QU 3 Area 16 Runway Ditches, up to 238 ng/L (CH2M, 2021).

3.2.8.3.3 Phase 2 S| Recommendations for CERCLA Sites

Soif and groundwater samples collected at QU 2 Area 14 and OU 2 Area 29 did not
exceed the PFAS PALs. Therefore, no further investigation is planned for QU 2 Area 14
and OU 2 Area 29 (CH2M, 2021).

Groundwater samples collected from the OU 3 Area 16 Runway Ditches exceeded the
PAL for PFOS and PFOA. Therefore, further investigation was recommended for OU 3
Area 16 (CH2M, 2021). An Airfield R for PFAS, which includes OU 3 Site 16, was
awarded in summer 2023 and planning is underway as of this FYR.
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3.2.8.4 Evaluation of PFAS, 1,4-Dioxane, and Viny!l Chloride (VC) in
Groundwater and Drinking Water, Area 6

Section 4.2.1 discusses the results of routine groundwater monitoring at Area 6 for the
presence of 1, 4-dioxane and VOCs (Sealaska, 2018). The Navy conducted additional
investigation in two phases that took place between February 2018 and April 2019 to:

« Determine the presence of PFAS and PFAS precursors in on-base groundwater
at OU 1 Area 6, based on recommendation to assess whether oxidation of PFAA
precursors would be an issue at the site (Navy, 2019);

« Evaluate the distribution of PFAS in off-base drinking water and groundwater (if
detected on base); and

» Evaluate the distribution of known on-base contaminants 1,4-dioxane and vinyl
chloride in off-base drinking water and groundwater (CH2M, 2020).

The QU 1 Area 6 Field investigation activities included three stages:
1. On-base groundwater monitoring well and Western GETR System sampling;
2. Phase 1 off-base drinking and groundwater well sampling: and
3. Phase 2 off-base drinking and groundwater well sampling.

Only the sampling conducted within the OU 1 Area 6 boundary will be discussed in this
FYR. A summary of the complete investigation is presented in the technical
memorandum (CH2M, 2020).

3.2.8.41 On-Base Groundwater Monitoring Well and Treatment System
Sampling

The first of three stages of the Area 6 field investigation included sampling 13 existing,
on-base groundwater monitoring wells and the original Western GETR System influent
and effluent, to determine whether PFAS is present at the site. Stages 2 and 3 of this
work focused on off-base drinking water and groundwater well sampling, and included
analysis of vinyl chioride and 1,4-dioxane, as well as PFAS compounds (CH2M, 2020).
Results from Stage 1 are reviewed in this section.

PFBS was detected in groundwater samples from 21 locations, up to 62.5 ng/L, below
the PAL {400,000 ng/L) at the time of the sampling. PFOS was detected in groundwater
samples from five locations up to 5.6 ng/L. below the PAL (70 ng/L) at the time of
sampling. None of the groundwater monitoring well or original Western GETR System
influent and effluent samples exceeded the PAL for PFOS.
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PFOA was detected in samples from 17 locations, up to 86.9 ng/L, with one sample
above the PAL (70 ng/L) at the time of sampling. None of the original Western GETR
System influent and effluent samples exceeded the PAL for PFOA (CH2M, 2020).

3.2.8.4,.2 Conclusions

PFOA exceeded 70 ng/L in one on-base groundwater monitoring well located in the
former industrial waste disposal area. As a result, further investigation of the PFAS
source(s) and migration pathways for OU 1 Area 6 was recommended (CH2M, 2020),
including an off-base drinking water investigation and an on-base Ri for PFAS. The
PFAS Riis currently ongoing at Ol 1 Area 6.

Based on the findings in Stages 2 and 3 of this investigation, the concentrations and
spatial distribution of vinyl chioride and 1,4-dioxane in groundwater monitoring wells
was consistent with the footprint of the VOC and 1.4-dioxane groundwater plumes
based on data collected as part of the LTM program for OU 1 Area 6 (CH2M, 2020)
(Section 4.2.1).

3.2.8.5 OUS5 Area 31 Former Runway Fire School PFAS Rl

The Airfield RI, which includes OU 5 Area 31, was awarded in summer 2023 Planning is
underway as of this FYR. Resuits and conclusions will be presented in the Rl report and
reviewed in the next FYR.

3.2.9 PFAS Investigations at Seaplane Base

3.2.9.1 Preliminary Assessment

The Navy conducted a PA at the NAS Whidbey Island Seaplane Base {Figure 1-1) to
identify locations where PFAS may have been released into the environment and to
provide an initial assessment of possible migration pathways and potential receptors of
contamination. Specific objectives were to:

« |dentify locations related to the potential use, storage, and disposal of AFFF;

« Provide an initial overview of potential contaminant migration pathways from
areas where AFFF was potentially used and identify potential receptors that may
be exposed; and

+ Provide recommendations for areas requiring further investigation (CH2M, 2018).

The PA report identified six areas that were evaluated for potential PFAS releases, two
of which were CERCLA sites included in this Sixth FYR (OU 4 Area 44, Seaplane Base
Nose Hangar, and OU 4 Area 49 Seaplane Base Landfill). Based on background
research, interviews, and visits to the Seaplane Base, both of those CERCLA sites were
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recommended for no further investigation at this time. The rationale for these decisions
was as follows:

+ QU 4 Area 44, Seaplane Base Nose Hangar: Building was demolished prior to
the formal issue of Military Specification for AFFF (MIL-F-24385) in late 1969;
and

+« OU 4 and Area 439 Seaplane Base Landfill: Closed prior to the formal issue of
Military Specification for AFFF (MIL-F-24385) in late 1969 (CH2M, 2018).

Two of the six sites evaluated in the PA were the Fire Station (Building 16) and the
Seaplane Base Sanitary Wastewater Treatment Plant, neither of which was found to
have the potential for PFAS release. Two additional sites were recommended for further
evaluation as discussed below.

3.2.9.2 Site Inspection Report

The Navy conducted an S| (CH2M, 2023). to evaluate the presence or absence of
PFAS in soil and groundwater at levels that pose potential risks to human health and
the environment at two sites. Building 18 and the Biosolids Land Application Area,
which are the two potential source areas identified in the PA (CH2M, 2018) for NAS
Whidbey island Seaplane Base (Figure 1-1). However, these two sites are not CERCLA
sites and are not included in this Sixth FYR.

3.2.10 Interim Removal Action for Drinking Water near Ault Field {(including
Area 6)

An interim removal action/NTCRA was completed for drinking water property owners
affected by PFAS adjacent to Ault Field (including Area 6). The interim action was to
replace the drinking water supply for residents who have drinking water wells with
PFOA and PFOS concentrations, individually or combined, above the 2016 EPA lifetime
drinking water heaith advisories of 70 ng/L for these contaminants (CAPE-ER JV LLC,
2023).

The interim removal action consisted of the following:

« Designing and constructing the necessary components to connect Auit Field
Residence 1 to a new, deeper well not affected by PFAS;

» Connecting Ault Field Residence 2 to the nearest public water supply; and

o« Connecting 24 homes associated with six impacted wells to the City of Oak
Harbor's water distribution system.
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The action also included disconnecting the homes from the impacted drinking water
wells and decommissioning former drinking water wells where requested by the
homeowner. Former drinking water wells that were not decommissioned can only be
used for non-potable purposes. All work was completed by June 2022 (CAPE-ER JV
LLC, 2023).
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4.0 Five-Year Review Process

Section 4 describes the FYR process at each of the sites for the following categories:
« Community notification, involvement. and interviews:
« Data review, and
e FYR site inspections.

Data review addresses LTM and non-LTM data collected at each OU where samples
were collected this FYR period. LTM sampling locations are shown on Figures 4-1
through 4-6 for OU 1 Area 6 and Figure 4-10 for OU 5 Area 31. The sample locations
and resuits for the investigation conducted at OU 2 Areas 2/3 are shown on Figure 4-7.

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 for the public to be notified of proposed
cleanup plans and remedial actions. The Navy's public or community notification and
involvement activities related to NAS Whidbey island are described in Sections 4.1.1
through 4.1.3.

411 History of Community Involvement

Community involvement activities have established communication between the citizens
living near NAS Whidbey Island, other interested organizations and agencies, the Navy,
EPA, and Ecology. The actions taken to satisfy the statutory community involvement
requirements have also provided a forum for citizen involvement and input on remedial
action activities.

Community involvement activities included the following:

+ Periodic meetings of the Technical Review Committee and the Restoration
Advisory Board (RAB). which replaced the Technical Review Committee in
February 1994,

» Development of a community involvement plan (CIP);
» Posting publications/information on the RAB website; and
» Local newspaper and website notifications.

The RAB is a forum of stakeholder groups that meet on Whidbey Isiand on a regular
basis to discuss environmental restoration at a specific property or site that is either
currently or formerly owned by the Department of Defense, and where the Department
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of Defense has the responsibility to oversee the environmental restoration process. The
RAB has included stakeholder groups or representatives from the Navy, EPA, Ecology,
and island County Public Health, as well as civic, private, city government, and
environmental activist groups. The RAB meetings have always allowed two-way
communication of information and concerns between the affected community,
regulatory agencies, and the Navy. Members of the community are always invited to
these meetings via local newspaper notifications. Meeting times and locations are
announced in the Whidbey News Times and South Whidbey Record approximately two
weeks prior to each meeting. Meeting topics include the State Petroleum Cleanup
Program, Military Munitions Response Program, and the CERCLA program. {n addition
to the meetings. the Navy is currently deveioping a procedure to have the RAB involved
in the review and comment process for NAS Whidbey Island environmental restoration
documents.

A community relations plan (CRP) was developed in 1986 and updated in 1991, 1995,
and 2010. The purpose of the CRP was to facilitate two-way communication between
the surrounding community and the Navy and to encourage community involvement and
understanding of ongoing environmental restoration activities at NAS Whidbey Island.
Interviews with community members were included as part of the CRP to assess the
Navy's performance on its community involvement efforts. Section 4.1.2 discusses the
implementation of a CIP, which will replace the CRP.

The Navy also utilizes its NAS Whidbey island RAB website to announce upcoming
RAB meetings and activities and to post NAS Whidbey Island environmental restoration
documents for members of the community.

4.1.2 Community Involvement during the Five-Year Review Period

The Navy hosted RAB meetings periodically during this FYR period, in April 2019,
October 2019, May 2021, November 2021, February 2023, and October 2023. The
COVID-19 pandemic affected the usual spring and fall meeting timing. The May 2021,
November 2021, and February 2023 meetings were conducted virtually, and the
October 2023 meeting was a hybrid meeting (virtual and in-person options for
attendance). During these RAB meetings, specific environmental restoration activities
and issues, such as groundwater and drinking water sampling results, were discussed
with the public. In the future, RAB meetings are anticipated to occur twice a year.

On 31 August 2022, the Navy conducted a RAB tour of NAS Whidbey island sites with
RAB members and regulatory stakeholders.

The Navy was updating the CRP in 2019. Based on comments from the EPA, the Navy
determined that the CRP format was obsolete and a CIP would be required. The Navy
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2019 RODA, which was necessary to address 1,4-dioxane contamination in
groundwater at OU 1 Area 6, has been implemented successfully.

Interviewees identified PFAS as an emerging concern. They mentioned that the Navy is
currently evaluating PFAS across the installation. However, PFAS compounds are not
currently identified as COCs, and they believed that the groundwater remediation
system at OU 1 Area 6 will need to be modified to treat PFAS concentrations in
groundwater. Also, the Navy and Navy contractor interviewees are aware of the
community's concern regarding PFAS migration from the NAS Whidbey Island and
multiple comprehensive Rls as well as an interim removal action/NTCRA for off-base
drinking water impacts are planned or underway to address these issues.

The Navy and Navy confractor interviewees responded that the coastal erosion
protection system is sufficient to withstand the anticipated increased storm surges due
to sea-level rise.

Major accomplishments noted by the Navy and Navy contractor interviewees were no
LUC violations; the construction and effective functioning of the new Southern GETR
System and groundwater wells; and that the construction of the redesigned Western
GETR System is well underway. They also mentioned that the additional monitoring well
sampling at OU 5 Area 31 has shown no spread of COCs in the area. There were no
known issues with meeting the current requirements of the remedies.

Community Members. Two community members responded to the interview
questionnaire. The completed questionnaires are provided in Appendix B.

Both community members stated that they were familiar with the areas because they
were members of the RAB and have attended public presentations. Regarding the
remedy implementation at OU 1 Area 6. one respondent feit that the Navy's response to
the groundwater contamination was excellent in the southern direction but that the
community should be better informed about the progress of the remediation effort on the
western migration of the groundwater plume.

Regarding community concerns, one respondent noted that they received a few
negative responses from residents north of NAS Whidbey Island about the PFAS
response. The other respondent expressed concern that the Navy has not been
forthcoming about the effect of the gallery goif course well reactivations on contaminant
migration in the aquifer. They mentioned that the initial concem over the remedy
impiementation at the OUs has subsided. One respondent noted that when the new
PFAS standards are published, more town halis may be helpful to expiain what that will
mean for the surrounding community.
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4.2 Data Review

4.2.1 Monitoring Results from OU 1 Area 6

The following section provides an overview of the groundwater monitoring program for
the OU 1 Area 6 landfill site during this FYR period. Data included in this FYR period
was collected between November 2018 and August 2023. The monitoring resuls
presented in this report provide an evaluation of the movement of contaminant plumes
generated from sources within Area 6 and the effectiveness of the original Western
GETR System and the new Southern GETR System. Additionally, this section describes
the results of further investigation to delineate the extent of the 1 4-dioxane plume within
the existing Western and Southern GETR System discharge areas. This section
summarizes the methods and resuits associated with sample coliection and evaluates
whether the remedies remain effective and are progressing toward the endpoint criteria
specified in the relevant ROD during this FYR period.

The groundwater monitoring and treatment plant data were reviewed and evaluated
based on the results presented in the past five annual long-term groundwater
monitoring reports (Sealaska, 2020b, 2020c: EA, 2021b, 2023b. 2024). Appendix C
provides the cumulative analytical results for the data discussed in this section.

4.2.1.1  Overview of Groundwater Monitoring Program and Site Conditions

As introduced in Section 3.2.6, the current groundwater monitoring program includes
44 wells {eight production wells, 35 monitoring wells, and one domestic well) sampled
on a semiannual basis. At OU 1 Area 6. groundwater contamination is predominantly
contained within the shallow aquifer in two distinct plumes (Sealaska, 2020b, 2020c¢;
EA. 2021b, 2023h, 2024):

1. A western plume containing chiorinated VOCs appearing to originate from the
Former Industrial Waste Disposal Area and extending south along the western
boundary of the sites.

2. A southern plume, consisting of viny! chioride and 1,4-dioxane, which extends off
site to State Route 20 where contaminants potentially originate from the capped
landfill and have migrated south past the landfill boundary prior to the operation
of the groundwater treatment system.

The primary groundwater flow direction in the shallow aquifer is to the south beneath
the OU 1 Area 6 landfill, and then south-southeast once the flow is south of the landfill.
Figure 4-1 illustrates the groundwater elevations at specific wells and resulting
potentiometric surface and groundwater flow directions in September 2018 and
February 2023 (i.e., the duration of this FYR period). As shown in Figure 4-1,
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groundwater elevations fluctuate between the summer (September 2018) and winter
{(February 2023) sampling events; however, the overall potentiometric surface and
groundwater flow direction remains consistent (i.e., towards the south and south-
southeast across the site). The average horizontal hydraulic gradient in the shallow
aquifer is approximately 0.0055 feet per foot, which is consistent with previous
calculations {which ranged between 0.005 foot/foot to 0.0055 over the FYR period)
{Sealaska, 2020b, 2020c¢; EA, 2021b, 2023b, 2024).

WAC 173-160-171.3.b.vi prohibits the drilling or installation of wells within 1,000 feet of
a landfill. Wells should not be drilled within these areas unless a variance is obtained
from Ecology. In addition to the OU 1 Area 6 landfill. there is the OU 1 Area 5 landfill to
the north and City of Oak Harbor landfill directly to the south. These three fandfills
combined create a 1,000-foot buffer or exclusion area around the southeastern portion
of Ault Field. No wells can be drilled or installed in this area without a variance from
Ecology. Appendix D presents this 1,000-foot exclusion area contour at Ault Field due to
the OU 1 Area 6, OU 1 Area 3, and City of Oak Harbor landfills. as present in the Island
County Public Health Hydrogeology Data System.

4.2.1.2 Groundwater Remediation Goals and Contaminant Plumes

Currently, groundwater samples are collected and analyzed for TCE, 1,1,1-TCA,
1.1-DCE, vinyl chioride. and 1,4-dioxane because concentrations continue to exceed
their respective ROD CULs (hereafter referred to as RGs) as presented in the RODA.
The RGs for each COC are listed below:

» TCE - 5 micrograms per liter (ug/L).
e 1.11-TCA - 200 pgiL;
« 11-DCE -7 ug/L;

Vinyl chloride — 0.029 ug/L; and
+ 1.4-Dioxane — 0.44 ug/L.

The retired COCs 1,1-DCA and cis-1,2-DCE are not included in this list because were
formally removed as OU 1 Area 6 COCs in the RODA (Navy. 2018). Figures 4-2
through 4-6 illustrate the contaminant plumes for TCE, 1,1,1-TCA, 1,1-DCE, vinyl
chloride, and 1,4-dioxane, respectively, in September 2018 and February 2023.

The TCE groundwater piume is contained along the western boundary of the site and
between September 2018 and February 2023 and the areal extent of the plume appears
to have remained constant (Figure 4-2). TCE concentrations exceeding the ROD CUL
of 5 ug/L extend from the former source area (i.e., Former Industrial Waste Disposal
Area) to extraction well PW-5. TCE concentrations immediately cross-gradient
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(i.e., 6-S-25 and PW-6) and downgradient {i.e., 6-5-27) of PW-5 have been consistently
non-detect, delineating the southern or downgradient extent of the plume and
demonstrating that the plume does not extend beyond the southern boundary of the
site. These data also demonstrate the TCE groundwater plume has been captured by
the extraction wells, particularly PW-5, which is positioned to intercept the groundwater
plume at the southern boundary. TCE concentrations within the Former Industrial Waste
Disposal Area (i.e., at N6-37) have decreased from a maximum of 480 ug/L in
September 1995 to 8 ug/L in February 2023 (see Appendix C, Table C-1).

1.1.1-TCA concentrations were above the RG of 200 ug/L in well 6-S-6 during five
sampling events during this FYR period and concentrations were equal to the RG in well
6-S-25 in September 2020. All other wells had 1.1,1-TCA concentrations below the RG
for all other sampling events during this FYR period. Both wells 6-S-6 and 6-S-25 are
located along the western boundary of the site (Figure 4-3). 1.1,1-TCA concentrations at
well 6-S-6 demonstrate a decrease from the post-ROD maximum of 4,900 ug/L in July
2001 to 250 ug/L in February 2023, demonstrating that the remedy is progressing
toward achieving the RAO and cleanup goals (Appendix C, Table C-1). Similarly, 1.1.1-
TCA concentrations at well 6-S-25 demonstrate a decrease from the post-ROD
maximum of 1,500 pg/L in July 2000 to 120 pg/L in February 2023, demonstrating that
the remedy is progressing toward achieving the RAO and cleanup goals (Appendix C,
Tabile C-1).

During this FYR period, the 1,1-DCE groundwater plume extended along the western
boundary of the site {Figure 4-4), similar to the TCE piume. 1,1-DCE concentrations
exceeding the RODA (Navy, 2019) RG of 7 ug/L were limited to welis along the western
boundary of the site and were not detected during this FYR period beyond wells 6-5-25
and PW-5, located at the southern boundary. 1,1-DCE concentrations in the center of
the plume (i.e., well 6-S-6) decreased from a post-ROD maximum of 550 ug/L in July
2000 to 16 pg/L in February 2023, demonstrating that the remedy is progressing toward
achieving the RAQO and cleanup goais (Appendix C, Table C-1).

The vinyl chloride plume is part of the southern plume at OU 1 Area 6. The vinyl
chloride groundwater plume originated from beneath the landfill and appears to extend
off site to the south beyond State Route 20 (Figure 4-5). The plume remained within the
1,000-foot exclusion area surrounding the boundary of OU 1 Area 6 (Appendix D), per
WAC 173-160-171.3.b.vi for landfilils and as entered in the island County Public Health
Hydrogeology Data System. During this FYR period, the groundwater plume appears to
have increased in aerial extent (not due to seasonal fluctuations) {Figure 4-5). During
February 2023, vinyl chioride exceeded the RG {0.029 ug/L) in wells 6-S-3, 6-5-17, B-5-
19, 6-5-29, MW-9, MW-10, and 6-DW-38 at detected concentrations ranging from
0.0293 ug/L to 0.93 ug/L. The maximum vinyl chloride concentration occurred in
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well MW-10, located at the landfill cap. At location 6-DW-38, only one exceedance of
the vinyl chloride RG occurred during this FYR period, in February 2023 {Appendix C,
Table C-3). Figure 4-5 shows that viny! chloride concentrations greater than the RG
exist south of the Area 6 boundary and State Route 20.

1,4-Dioxane was not identified in the QU 1 ROD (Navy, Ecology, and EPA, 1893a). As
discussed in Section 2.1.2.3, 1,4-dioxane was initially discovered in site groundwater in
2003 (Battelle, 2019). The 1,4-dioxane groundwater plume is widespread across the
site and extends off base in the south-southeast direction (Figure 4-6). The plume is
contoured on Figure 4-6 at increments of 0.44 ug/L. which is the RG. The plume is
undefined at the southeastern edge and may extend beyond the 1,000-foot groundwater
well exclusion area surrounding the boundary of OU 1 Area 6. The plume is delineated
along its eastern boundary with wells MW-12, 6-5-1, and 6-S-41 at non-detect levels.
However, it is not delineated along its southern or downgradient boundary, particularly
with the February 2023 concentration of 13 ug/L exceeding the MTCA Method B CUL of
0.44 ug/L at 6-DW-38, the most downgradient well used in LTM monitoring.

As discussed in Section 3.2.1. the Navy has been conducting downgradient delineation
of the southern plume separate from the LTM monitoring. The downgradient delineation
has included installation and sampling of seven new groundwater monitoring wells
downgradient of 6-DW-38. Viny! chloride and 1,4-dioxane were not detected in any
groundwater samples from the seven new monitoring wells, which are located south of
West Cemetery Road and east of State Route 20. Two of the seven monitoring wells
are within 300 feet and 450 feet downgradient of well 6-DW-38, respectively. Additional
investigation will confirm the exceedance in well 6-DW-38 as well as the plume extentin
the surrounding area.

The northern extent of the plume is also not delineated. with 1,4-dioxane detected
above the RG in weli 6-S-7 and no groundwater data available for the area immediately
north of Ault Field Road (demarking the northern boundary of OU 1 Area 6). Due to
flooding of a historical bog area, it is not feasible to sample monitoring wells P-1 through
P-4, which are located across Ault Field Road from 6-5-7 (Figure 4-1). in addition, the
western boundary of the plume is not entirely delineated, with 1.4-dioxane detections in
wells along the western boundary of OU 1 Area 6. However, the Western GETR System
captures and treats groundwater along this boundary.

4.2.1.3 Groundwater COC Results and Trends

Sections 4.2.1.3.1 through 4.2.1.3.5 evaluate the resuits of the statistical trend analyses
performed using non-parametric Mann-Kendall tests, as presented in the Annual
2022-2023 Groundwater Long-Term Monitoring Report (EA, 2024). TCE, 1,1,1-TCA,
1,1-DCE, vinyi chioride, and 1,4-dioxane data from the past 10 sampling events
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4.2.1.3.3 1,1-DCE in Groundwater

The 1,1-DCE concentration exceeded the RG of 7 ug/L at monitoring wells 6-5-6, 6-S-
24, 6-5-25, and 6-5-30 during this FYR period (Figure 4-4 and Appendix C). Based on
data through February 2023, 1,1-DCE concentrations show no statistically significant
trend for wells in Area 6, except a decreasing trend for wells 6-5-6 and N6-38

{Table 4-2).

4.2.1.3.4 Vinyl Chioride in Groundwater

Detected viny! chioride concentrations were greater than the RG of 0.029 pg/L at 12
monitoring wells during this FYR period: 6-S-3, 6-5-13, 6-5S-16, 6-S-17, 6-S-19, 6-5-23,
6-5-29, 6-5-42, 6-5-43, 6-DW-38, MW-9, and MW-10 (Appendix C). Wells 6-5-19 and
0-S-43 show decreasing trends and well MW-10 shows an increasing trend. Well MW-
10 is located at the landfill cap. All other wells with an RG exceedance during this FYR
period either do not show a statistically significant trend or do not meet the criteria to
perform the Mann-Kendall statistical analysis (Table 4-2).

4.2.1.3.5 1,4-Dioxane in Groundwater

The concentration of 1,4-dioxane was greater than the RG of 0.44 ug/L at 28 monitoring
well locations during this FYR period. Three of these wells (6-S-7, 6-5-43, and MW-7)
exhibit decreasing trends, six of these wells (6-S-3, 6-5-186, 6-35-17, MW-9, MW-11_ and
6-DW-38) exhibit increasing trends, and the remaining wells show no statistically
significant concentration trends. Five of the wells with increasing trends (i.e.. 6-S-3, 6-S-
16, 6-5-17, MW-9, and MW-11) are located within the NAS Whidbey island boundary,
near the center of the plume and upgradient of the Southern GETR System extraction
wells (Figure 4-6). Furthermore. the Western GETR System will aiso address 1.4-
dioxane in groundwater when construction to convert the system to AOP treatment is
complete (EA, 2024). The southern plume delineation activities discussed in

Section 3.2.1 are further investigating 1,4-dioxane downgradient of 6-DW-38. No
increasing trends were indicated for any wells with concentrations less than the RG
{Table 4-2).

4.2.1.4 Original Western GETR System Treatment Plant Influent and Effluent
Sampling

Original Western GETR System treatment plant influent water samples (composites of
extraction welis) were colliected directly from the influent line at a point just before the
equalization tank. Effluent water samples were collected at the effluent swale, located
immediately downstream of the culvert beneath the access road and near the compost
facility where water pools prior to infiltrating or flowing to a wetland area to the north.
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The samples from the treatment plant influent and effluent (swale) were analyzed for
TCE, 1,1,1-TCA, 1,1-DCE, vinyl chloride, and 1,4-dioxane. Appendix C provides influent
and effluent sampling results during this FYR period.

For all influent samples collected during April 2022 through March 2023, TCE, 1,1-DCE,
and vinyl chioride were detected at concentrations greater than their respective RGs.
Concentrations of the analyte 1,1,1-TCA did not exceed the RG of 200 ug/L in any of
the influent samples for April 2022 through March 2023. The analytes TCE, 1,1,1-TCA.
1,1-DCE, and vinyl chloride were not detected above the respective RGs in any effluent
samples collected during April 2022 through March 2023.

The original Western GETR System was not designed to remediate 1,4-dioxane, a
semivolatile organic compound. when the system started operating in 1995. To comply
with the RODA (Navy, 2019), the Navy is upgrading the treatment train for the Western
GETR System to treat 1.4-dioxane groundwater contamination. Designs for these
upgrades were completed in March 2022. During this FYR period, 1,4-dioxane
concentrations were present at levels greater than the MTCA Method B CUL of

0.44 pg/L. During the 2022-2023 O&M period. effiuent concentrations of 1,4-dioxane
ranged from 2.3 pug/L to 3.4 pg/L in the treatment plant effluent samples, and from

1.2 ug/L to 3.2 pug/L from samples collected from the recharge swale.

4.2.1.5 Private Well Sampling

Groundwater sample collection at one private drinking water well (6-DW-48) north of
NE 16th Avenue was conducted during semiannual sampling events. Well 6-DW-48 is
completed in the shallow aquifer.

The samples from the private well 6-DW-48 during this FYR period were analyzed for
TCE, 1,1,1-TCA, 1,1-DCE, vinyl chloride, and 1,4-dioxane. Prior to 2010, the well was
only sampied for 1, 4-dioxane. The private well resuits of the 2022-2023 sampling
events are reported in Table 4-3 and the cumulative resulits are shown in Appendix C.
The analytes TCE, 1,1,1-TCA, 1,1-DCE, vinyi chloride, and 1,4-dioxane were not
detected above the respective RGs in 6-DW-48 during this FYR period.

4.2.1.6  Southern Treatment Plant Influent and Effluent Sampling — October
2021 through September 2022

The construction and operation of the Southern GETR System is discussed in
Section 3.2.7.

System influent and effluent were sampled on a weekly basis for the first six months of
operation (October 2021 through March 2022), and monthly thereafter to demonstrate
effectiveness of the GETR. Samples were analyzed for VOCs and 1 4-dioxane by SGS
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and Eurofins. As discussed in Section 3.2.1, PFAS are being analyzed to evaluate for
precursors, although PFAS are not a RODA COC. PFAS were analyzed by SGS for
Southern GETR System samples collected during this FYR period (AGVIQ, 2024).
Appendix C provides influent and effluent sampling results from AGVIQ's system
operation during this FYR period.

Concentrations of 1,1,1-TCA, 1,1-DCE, and TCE did not exceed their respective RGs in
any of the influent samples from October 2021 through September 2022 (AGVIQ,
2024).

Vinyl chloride and 1,4-dioxane were detected at concentrations greater than their
respective RGs in most of the influent samples. None of the January 2022 sampling
results had 1,4-dioxane detected in either the influent or effluent. It was determined for
the 12 January 2022 sampling that not ali the production wells were operating. Based
on communication from 08 February 2022 between the Navy and AGVIQ, all future
sampling events would have all extraction wells running for at least 3 hours prior to
sampling to allow representative samples. The 09 February 2022 influent sample had
1,4-dioxane concentrations greater than the RGs (AGVIQ, 2024).

RODA RGs were met in the effluent samples (AGVIQ, 2024).

Perfluorohexanoic acid was detected above the limit of quantitation {(LOQ) in all influent
and effluent samples. PFBS and perfluorohexanesulfonic acid were also detected in
most influent and effiluent samples above the limit of detection but below the LOQ.
PFOA was also detected multiple times above the limit of detection but below the LOQ.
Therefore, those concentrations are labeled as "estimated.” According to the Navy
RPM, the PFAS resuits do not demonstrate a PFAA precursor issue with the Southern
GETR System operation. The technical memoranda with this information are
forthcoming and anticipated to be referenced in the final version of this report.

4.2.2 Groundwater Monitoring for Arsenic and Manganese at OU 2
Areas 2/3

An arsenic and manganese background concentration in groundwater evaluation was
conducted during the Fifth FYR (Battelle, 2018). During the Fifth FYR sampling event,
monitoring well N3-12 contained the highest detected concentrations of both arsenic
and manganese at 36 and 2,800 pg/L, respectively. This evaluation conciuded that
elevated arsenic concentrations in well N3-12 could be attributable to historical site
activities (i.e., the landfill), while arsenic concentrations detected in all other Areas 2/3
wells and manganese concentrations detected in all Areas 2/3 wells are consistent with
and attributable to naturally occurring conditions. The Fifth FYR recommended that a
groundwater monitoring event for arsenic and manganese (total and dissolved) at N3-12
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and two nearby deeper wells be conducted to: 1) assess whether arsenic and
manganese concentrations in N3-12 remain greater than the calculated background
concentrations (i.e., approved remediation goals), and 2) if arsenic and manganese
concentrations remain elevated, demonstrate via sampling resuits that these
concentrations are not migrating vertically to the intermediate aquifer zone.

4.2.2.1 Results

Per a recommendation in the Fifth FYR {Battelle, 2018), a groundwater monitoring
event was conducted at Areas 2/3 in August 2023 for wells 3-MW-2, N2-6C and N3-12
(Figure 4-7). Figure 4-8 presents a map and general geologic cross-section of Areas 2/3
from the OU 2 RI (URS, 1993). Figure 4-8 illustrates the approximate depths and
hydrogeologic zones of the well screens for the off-site private wells, the on-site
background wells, and the Areas 2/3 site-related wells constructed from historical boring
logs. Wells 3-MW-2 and N2-6C are screened in the intermediate aquifer and well N3-12
is screened in a perched aquifer (Figures 4-8 and 4-9). Appendix E provides the field
logs, analytical laboratory reports, and data validation report from the August 2023
groundwater monitoring event. Based on the validation effort, all results were
determined to be valid as reported by the laboratory.

During the Fifth FYR, background concentrations for total arsenic and manganese in
groundwater were calculated using the EPA’s ProlUCL and based on a 90th percentile.
There was no significant difference between the groundwater data from on-site
upgradient/background monitoring wells (i.e., post-ROD data) and groundwater data
from off-site private drinking water wells located in the adjacent island County
community, all representing naturally occurring background concentrations. Based on
the EPA’s ProlUCL and a 90th percentile, the proposed background concentrations for
total arsenic and manganese are 10 ug/L and 487 ug/L, respectively. A Memorandum to
File must be prepared to formally propose and document the calculated background
concentrations as cleanup levels for arsenic and manganese in groundwater at OU 2
{i.,e., 10 ug/L and 497 ug/L, respectively).

Based on the results from the August 2023 groundwater sampling event, total and
dissoived arsenic was not detected above the RG at the intermediate welis 3-MW-2 or
N2-6C. However, total and dissolved arsenic were above the proposed background
concentrations in well N3-12, which is screened in a perched aquifer zone. Total and
dissolved manganese were detected above the proposed background concentrations at
wells N2-6C and N3-12 (Table 4-3). Monitoring well N3-12 contained the highest
detected concentrations of both total arsenic and total manganese at 41 and 1.900 ug/L.
respectively.
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results that these concentrations are not migrating vertically to the intermediate aquifer
zone.

In regard to item 1, arsenic and manganese have remained above the RG at well N3-
12; however, the results have showed decreasing trends over time (Figure 4-11).
Additional sampling during the next FYR is recommended to monitor if arsenic and
manganese will remain above the RG at well N3-12.

In regard to item 2, the arsenic and manganese concentrations in the perched aquifer
(i.e.. well N3-12) have remained above the RG and both arsenic and manganese were
detected at and above the RG, respectively, in the intermediate zone during the 2023
sampling event (i.e., well 3-MW-2 for arsenic and N2-6C for manganese). The 2023
arsenic concentration in groundwater is within the range of past sampling events at
wells 3-MW-2 and N2-6C. Also. the manganese concentration in the sample collected in
2023 is the first detection above the calculated background concentrations in the
intermediate well N2-6C and therefore it is not clear that this data point represents a
trend. Additional sampling during the next FYR is recommended to monitor if vertical
migration to the intermediate aquifer zone is occurring.

4.2.3 Groundwater Monitoring for Vinyl Chloride at OU 2 Areas 2/3

4.2.3.1 Background

Vinyl chloride concentrations in post-ROD groundwater samples were below the ROD
cleanup level of 1 pg/L in 1995, 2002, and 2007 and non-detect (i.e., less than

0.020 pg/L) in 2013 at wells 3-MW-2. N2-3, N2-6C, N2-8, and N2-9. Therefore. during
the Fourth FYR (Tetra Tech, 2014), it was recommended that groundwater monitoring
for vinyl chioride be discontinued at these wells and that vinyl chloride sampling should
be conducted only at well N3-12 during the next FYR period. During the Fifth FYR
(Battelle, 2019), vinyl chloride concentrations in N3-12 were detected at a concentration
of 1.2 pg/L. exceeding the ROD cleanup level of 1.0 ug/L. Based on these results, the
Fifth FYR recommended that during the next FYR period, a groundwater monitoring
event for vinyl chioride be conducted at N3-12 to assess whether vinyl chloride
concentrations in N3-12 remain greater than the ROD cleanup level of 1.0 ug/L.

4.2.3.2 Results

Based on these recommendations, a groundwater sample was collected from well N3-
12 and analyzed for vinyl chloride in August 2023. The groundwater sample was
analyzed using U.S. EPA Method 8280D SIM achieving a LOQ of 0.10 pg/L and
detection limit (DL) of 0.014 pg/L, below the RG of 1.0 pg/L. At the time of the ROD, the
RG for vinyl chloride was set at the practical quantitation limit (PQL) of 1.0 ug/L because
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analytical instruments/methods at that time were unable to achieve the MTCA Method B
value of 0.023 ug/L (currently 0.029 ug/L, please see Section 5.6.1.2). However, the
current analytical method was able to achieve a DL (0.014 ug/L) below the MTCA B
lfevel {(0.029 pg/L) and a LOQ of 0.10 ug/L which is lower than the PQL at the time of the
ROD (1.0 pg/L).

The resuits from the 2023 groundwater sampling event found that vinyl chloride
concentrations in N3-12 were 0.62 ug/L (duplicate 0.64 pg/L), which is less than the RG
of 1.0 ug/L (Table 4-3). Also. vinyl chioride concentrations in N3-12 appear to be
demonstrating a decreasing trend based on the results from post-ROD sampling events
(Figure 4-12).

4.2.3.3 Conclusions and Recommendations

The 2023 groundwater monitoring event for vinyl chloride was conducted at N3-12 to
assess whether vinyl chioride concentrations in N3-12 remained greater than the ROD
cleanup level of 1.0 pg/L. The results from the 2023 groundwater sampling event found
that vinyl chioride concentrations in N3-12 were 0.62 ug/L (duplicate 0.64 pg/L). which
is less than the RG of 1.0 pg/L. This was the first instance of vinyl chioride concentration
in groundwater being below the RG since post-ROD sampling began in 1995. During
the next FYR period, a groundwater monitoring event for vinyl chioride is recommended
to be conducted at N3-12 to monitor whether the vinyl chioride concentration in N3-12
remains less than the RG of 1.0 ug/L.

4.2.4 OUS5 Area 31 Monitored Natural Attenuation

The Fifth FYR (Battelle, 2019) reported that TPH as diesel, TPH as gasoline, benzene,
and dissolved manganese concentrations in groundwater at OU 5 Area 31 were not all
demonstrating decreasing or stable trends in the source area and remained above their
respective RGs in some wells. The Fifth FYR reported no new releases or new sources
of contamination suspected at the site; therefore, increasing contaminant concentration
trends are most likely due to a combination of factors, including stagnant groundwater
flow/gradient, vadose zone contamination with fluctuating groundwater elevations,
and/or fack of electron acceptors to support further biodegradation. Further, the Fifth
FYR reported that although MNA was not occurring at a rate that results in decreasing
concentration trends in the source zone area, MNA was preventing migration
downgradient (per the contaminant concentration vs. distance piots) and LUCs were in
place to prevent groundwater exposures within and downgradient of the site, all within
NAS Whidbey island property. Consistent with recommendations from the Fifth FYR,
Area 31 groundwater is sampled annually for benzene, naphthalene, vinyl chloride, TPH
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as diesel, gasoline, and residual range organics, and total and dissolved manganese at
wells MW31-34, MW31-8A, OWS-1, OWS-3, and WI-AF-MW-635 (EA, 2024).

4.2.4.1 Annual Groundwater Monitoring at OU 5 Area 31

Since shutdown of the soil venting and product recovery systems in 2000, groundwater
monitoring has been conducted at OU 5 Area 31 at various monitoring wells and for
various analytes. The current groundwater monitoring program inciudes five monitoring
wells (MW31-34, MW31-9A, OWS-1, OWS-3, and WI-AF-MW-635) (Figure 4-13). In the
monitoring reports, the analytical results are compared to their respective RGs and
reviewed in combination with water quality parameters to evaluate the occurrence of
natural attenuation in the subsurface.

During the FYR period, groundwater in the following monitoring wells exceeded RGs
(Table 4-4):

« Monitoring well MW-31-09A: TPH as diese! and gasoline, benzene, and
dissolved manganese exceeded their respective RGs. This well is located in the
area where the former free product distribution occurred.

« Monitoring well OWS-1: TPH as diesel, gasoline, and residual range organics.
benzene, naphthalene, vinyl chioride, and dissolved manganese exceeded their
respective RGs. The 2022-2023 annual sampling was the first year that TPH as
residual range organics exceeded its CUL (1,000 pg/L) since beginning sampling
in 2007. The concentration of diesel range organics increased to above historical
concentrations during the 2022-2023 sampling event as well. This well is located
in the area where the former free product distribution occurred.

» Monitoring well OWS-3: TPH as diesel, benzene, vinyl chloride, and dissolved
manganese exceeded their RGs during this FYR period. However, the
concentrations from the most recent sampling event in September 2022 have
decreased to levels below RGs, except for manganese.

¢ Monitoring wells MW31-34 and Wi-AF-MW-635 were newly added to the 2022-
2023 annual sampling event and did not have any exceedances greater than
RGs.
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annually during this FYR period. As discussed in Section 2.0 and detailed in Table 2-2,
LUCs are implemented at the following areas:

« OU 1, Area 5, Highway 20/Hoffman Road Landfill;

« QU 1, Area 6, Landfill Operations Area and Former Hazardous Waste Storage
Area;

o« 0OU 2, Area 2. Western Highlands Landfill;

o« OU 2 Area 3, 1969 to 1870 Landfill

« QU 2. Area 4, Walker Barn Storage Area;

o OU 2, Area 29, Clover Valley Fire School;

« OU 3, Area 16, Runway Ditches;

» OU 4, Areas 48/43, Seaplane Base Salvage Yard and Landfili;
« QU5 Area 1, Beach Landfill;

¢« 0OU 5, Area 31, Former Runway Fire School; and

¢ QU 5, Area 52, Jet Engine Test Cell.

These LUC inspections were conducted in accordance with the Final LUCIPs prepared
during this FYR period (Battelle, 2020a; Liberty JV, 2020) and provide a means to verify
that the required LUCs meet objectives with respect to protection of human health and
the environment.

The NAS Whidbey island RODs and associated remedial actions for all five OUs, with
the exception of OU 1 Area 6, have either been fully completed or are in LTM or O&M
status. Additionally. the Seaplane Base, which comprises OU 4. has since been deleted
from the NPL. However, at the time the RODs were signed, LUCs included in the RODs
were unclear and lacked both detailed objectives and specific requirements. As such,
the ESD to the ROD for OUs 1. 2, 3. 4. and 5 at NAS Whidbey island (Navy, 2007) were
completed to clarify LUC objectives, requirements. and responsibilities for OUs 1
through 5. For OU 1 Area 6, a RODA (Navy. 2019) was finalized in 2019 detailing
changing the groundwater remedy; implementation of the new remedy is in progress.

The LUC inspection process included a field inspection of the effectiveness of the
required LUCs (both institutional controls and engineering controls) at each area/site:
photographs to document site conditions and visual evidence of LUC deficiencies or
failures; and a document or record review.
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The field team evaluated the effectiveness of LUCSs, such as land use restrictions,
construction restrictions, and groundwater use restrictions. In addition, the condition of
engineering controls, such as fences, landfill caps/coverage, shoreline armoring, and
signage, was reviewed and reported during the field inspections, and the condition of
the monitoring well network was noted. In particular, the field team checked that
required LUC signage at each area/site was intact, secure, and readable from vehicular
and pedestrian access points to delineate the site and identify restrictions and/or
hazards. Observations of conditions that were inconsistent with the LUC restrictions
and/or potentially compromising the LUC effectiveness were documented in the
inspection reports (Batelle. 2020b; Libenrty JV, 2021, 2022, 2023, 2024). If an observed
LUC deficiency had an immediate, potentiaily harmful impact on human heaith or the
environment, then the notification and corrective action process was initiated by the fieid
team leader.

After the field inspection, Ecology and the Island County Department of Environmental
Health were contacted to confirm that no groundwater or drinking water wells were
installed for domestic use on site or downgradient of areas/sites identified with this LUC
restriction. NAS Whidbey |sland Base Security was also contacted to determine whether
there had been any incident reports and verify that access control had been maintained
at each area/site.

As part of the LUC inspection process, site-specific checklists were used to guide the
inspection team; assist in capture of data necessary to assess and report on the
effectiveness of LUCs; and develop recommendations or corrective actions, if
necessary. The completed site-specific LUC inspection checklists and photographs for
the CERCLA Areas inspected in 2023 are presented in Appendix F.

The resuits of the annual LUCs inspections are summarized in Sections 4.3.1.1 through
4.3.1.11. Further information can be found in the annual LUC {Rs {Battelle, 2020b;
Liberty JV 2021, 2022, 2023, and 2024). Based on the LUC inspections, there were no
observations or findings that required EPA notification and, most importantly, there was
no change in land use at any area/site during this FYR period. Specific LUCs
requirements for each area/site within OUs 1 through 5 are summarized in Table 2-2.
Sections 4.3.1.1 through 4.3.1.11 describe whether the LUC requirements were met,
partially met. or not metin 2019 through 2023 based on a set of questions established
in the annuai LUCs inspection reports. Some variation in the way LUCs were evaluated
occurred over this FYR period because the Navy sought to define LUCs more clearly
based on decision documents. As a result, LUC evaluations and the resulting
recommendations recently have been based solely on whether a LUC for the site in
question was violated by the conditions observed at the time of inspections, without
evaluating non-LUC items (e.g., housekeeping issues). This has resulted in some



























Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Piccess

This page is intentionally blank.






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-34






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-36






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-33






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-40






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-44






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-46






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-48






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-50






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-52






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-54






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Five-Year Review Process

This page is intentionally blank.

4-56






Sixth Five-Year Review
Naval Air Station Whiclbey Island
Techmcal Assessment

remedial action for OU 1 Area 5; however, the ESD (Navy, 2007) added LUC
requirements for OU 1 Area 5. OU 1 Area 5 LUCs consist of institutional controls (i.e.,
land use and excavation restrictions). Based on annual LUCs inspections, these LUCs
are effectively implemented at OU 1 Area 5.

No CULs were established or identified for OU 1 Area 5 in the OU 1 ROD {Navy,
Ecology, and EPA, 1993a). Therefore, there were no exposure assumptions, toxicity
data, CULs. or RAOs used or developed for OU 1 Area 5. Nevertheless, the answer to
Question B is considered to be "yes" because the conclusions of the evaluation of OU 1
Area 5 in the OU 1 ROD are considered to still be valid.

For OU 1 Area 5, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues. affects the protectiveness of the remedy at this
time: therefore, the answer to Question C is "no.”

51.2 0OU1, Area 6, Landfill Operations Area and Former Hazardous Waste
Storage Area

For OU 1 Area 6. the remedy is functioning as intended by the OU 1 ROD (Navy,
Ecology. and EPA, 1293a). therefore, the answer to Question A is “yes." The landfill cap
was completed in October 1986 and is intact, well maintained. and functioning as
intended. The original Western GETR System has effectively reduced chlorinated VOC
concentrations in groundwater over time {Section 4.2.1).

In the OU 1 ROD, 1.4-dioxane was not identified or accounted for (Navy, Ecology, and
EPA, 1993a). As recommended in the Fifth FYR, a RODA {Navy, 2019) was completed
during this FYR period and addresses 1,4-dioxane in groundwater at OU 1 Area 6. The
RODA aiso identifies groundwater treatment using AOP as the preferred remedial
alternative, consisting of constructing a new additional AOP treatment plant to the
south; upgrading the original treatment plant to AOP (from air stripper). and expanding
the well network to delineate the southern boundary of the 1.4-dioxane piume. The
Southern GETR System has been operational since October 2021 and has been
operating as intended. The Western GETR System is currently being upgraded to AOP
and is anticipated to be operational by summer 2024.

LUCs are a part of the remedy at Area 6. LUCs are inspected annually, and
requirements were met during this FYR period. Per recommendations from the Fifth
FYR, the island County Public Health Hydrogeology Data System is checked semi-
annually for wells installed within a 1-mile buffer of the facility as part of the LUC
inspection process.

The 1,4-dioxane groundwater plume may extend downgradient and beyond the 1,000-
foot exclusion zone surrounding the boundary of the OU 1 Area 6, OU 1 Area 5, and
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City of Oak Harbor landfills at concentrations greater than the CUL of 0.44 ug/L. Based
on the downgradient delineation discussed in Section 3.2.1, the 1,4-dioxane
groundwater plume has traveled less than 0.5 miles from the base boundary. Therefore,
the 1,4-dioxane plume remains within the 1-mile buffer where well instaliation and
groundwater use is monitored through annual LUC inspections. The 1,000-foot
exclusion zone around the OU 1 Area 6, OU 1 Area 5, and City of Oak Harbor landfills
per WAC 173-160-171.3.b.vi is entered in the Island County Public Heaith
Hydrogeology Data System (Appendix D). If this plume has migrated farther
downgradient than the 1,000-foot exclusion zone at concentrations exceeding the CUL,
annual LUC inspections monitor any well installation activities and groundwater use
within a 1-mile buffer around Ault Field and the Seaplane Base. No violations of this
LUC occurred during this FYR period. in addition, all residents within the plume area are
on the municipal water supply (i.e., not well water) or have a deeper supply well;
therefore, there are no known exposures to groundwater concentrations that pose an
unacceptable risk to human health.

The RODA (Navy, 2019) also reviewed and revised the list of COCs for OU 1 Area 6
and the identified RGs. 1,1-DCA and cis-1,2-DCE were removed from and 1.4-dioxane
was added to the COC list for OU 1 Area 6. In addition, the RGs for vinyl chloride and
1.1-DCE were revised to reflect changes in analytical methods and toxicity values since
the pointin time at which the ROD was developed. QOverall, for OU 1 Area 6, as long as
LUCs are maintained, the answer to Question B is considered to be "yes;” further details
are provided in Section 5.6.

For QU 1 Area 6, other information reviewed during this FYR, specifically regarding
emerging chemicals, could affect the protectiveness of the remedy; therefore, the
answer to Question C is "yes.” Specifically, PFAS was detected in groundwater at OU 1
Area 6 in 2017 and downgradient (off base) of Area 6 in 2018. Based on the 2018 Ault
Field PFAS PA. an S| was recommended for Area 6 (CH2M, 2018). The Sl was
completed in 2021 and recommended further investigation to delineate nature and
extent of PFAS (CH2M, 2021). PFAS is currently being evaluated under the CERCLA
process. The PFAS Rifor OU 1 Area 6 is ongoing at this time. The Navy will continue to
follow the CERCLA process.

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

This section answers Questions A, B, and C for OU 2, which comprises Areas 2, 3, 4,
14, and 29.
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521 QU 2, Area 2 Western Highlands Landfill and OU 2, Area 3, 1969 to
1970 Landfill

For OU 2 Areas 2/3, the remedy is functioning as intended by the OU 2 ROD (Navy,
Ecology, and EPA, 1994); therefore, the answer to Question A is "yes.” A groundwater
monitoring program for the first five years and LUCs were selected as the remedy for
Areas 2/3.

The intent of the groundwater monitoring program was to confirm that concentrations of
inorganics (i.e., metals) in groundwater were within background levels and below risk-
based levels.

Based on the results from the August 2023 groundwater sampling event, total and
dissolved arsenic were not detected above the RG at the intermediate wells 3-MW-2 or
N2-6C. However, total and dissolved arsenic were above the proposed background
concentrations in well N3-12, which is screened in a perched aquifer zone. Total and
dissolved manganese were detected above the proposed background concentrations at
wells N2-6C and N3-12 (Table 4-3). Monitoring well N3-12 contained the highest
detected concentrations of both total arsenic and total manganese at 41 and 1,900 ug/L,
respectively.

Based on the results from the August 2023 sampling event, the vinyl chloride
concentration in N3-12 was 0.62 pg/L (duplicate 0.64 ugiL), below the ROD CUL of

1.0 ug/L. The vinyl chioride trend continues to decrease based on the results from 1985
through 2023.

LUCs are a part of the remedy and ongoing maintenance for OU 2 Areas 2/3. LUCs
consist of institutional controls at this site. During this FYR period, LUCs were effectively
implemented through Navy instruction, signage, and restrictions on land and
groundwater use.

For OU 2 Areas 2/3, the exposure assumptions, toxicity data, CULs, and RAOs used for
the COCs identified in the ROD (Navy, Ecology, and EPA, 1894 ) are still valid and
protective if LUCs are maintained, therefore, the answer to Question B is "yes.” Updates
to these values are discussed in Section 5.6.

For QU 2 Areas 2/3, other information reviewed during this FYR, specifically regarding
emerging chemicals, could affect the protectiveness of the remedy; therefore, the
answer to Question C is "yes.” Specifically, PFAS was detected in groundwater at QU 2
Areas 2/3. Based on the 2018 Ault Field PFAS PA, an S{ was recommended for

Areas 2/3 (CHZM, 2018). The PFAS Si, including the vicinity of Areas 2/3, was
compieted in 2018 (CH2M, 2018) and recommended further investigation. The S|
demonstrated that an Rl was warranted at the Current Fire Training Area (including the
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wells with detections above 70 ng/L PFOS and/or PFOA at Areas 2 and 3). The Rl is
ongoing at this time. The Navy will continue to follow the CERCLA process.

5.2.2 0OU 2, Area 4, Walker Barn Storage Area

For QU 2 Area 4, the remedy is functioning as intended by the OU 2 ROD (Navy,
Ecology, and EPA, 1994); therefore, the answer to Question A is "yes.” Excavation and
off-site disposal of approximately 1,750 cubic yards of polychlorinated biphenyl (PCB)-
contaminated soil has been completed at OU 2 Area 4. Groundwater monitoring has
been conducted to determine the level of inorganics (i.e., metals) in both on-site and
background wells. LUCs and continued groundwater monitoring were impiemented
based on the results of the initial groundwater monitoring event. As noted in the Fourth
FYR (Tetra Tech, 2014), the EPA and Navy agreed to discontinue groundwater
monitoring at OU 2 Area 4 based on monitoring results and remaining LUCs in place,
which restrict groundwater use. LUCs at Area 4 consist of institutional controls. During
this FYR period, LUCs were effectively implemented through Navy instruction and
restrictions on land and groundwater use.

For QU 2 Area 4, the exposure assumptions, toxicity data, CULs, and RAOs used for
the COCs identified in the ROD (Navy, Ecology, and EPA, 1994 ) are still valid and
protective if LUCs are maintained, therefore, the answer to Question B is "yes.” Updates
to these values are discussed in Section 5.6.

For QU 2 Area 4, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time: therefore. the answer to Question C is "no." OU 2 Area 4 was included in the 2018
Ault Field PFAS PA, which recommended no further investigation at this time (CH2M,
2018).

5.2.3 0U 2, Area 14, Pesticide Rinsate Disposal Area

For OU 2 Area 14, the remedy is functioning as intended by the OU 2 ROD (Navy,
Ecology. and EPA, 1994); therefore, the answer to Question A is "yes.” The dry well and
monitoring well 14-MW-1 were pumped out (approximately 1,000 gallons of water was
treated and disposed of). removed, and approximately 420 cubic yards of surrounding
contaminated soil was excavated and disposed of. Well 14-MW-1 was reinstalled
downgradient of its original location and sampled during the wet season to confirm the
effectiveness of the remediation effort. As stated in previous FYRs, the EPA confirmed,
via letter, that all cleanup actions required by the ROD have been implemented and the
remedy is complete (Navy, 1998). There are no LUC requirements for OU 2 Area 14.
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For QU 2 Area 14, the exposure assumptions, toxicity data, CULs, and RAOs used for
the COCs identified in the ROD (Navy, Ecology, and EPA, 1994 ) are still valid and
protective, therefore, the answer to Question B is "yes". Updates to these values are
discussed in Section 5.6.

For QU 2 Area 14, no other information reviewed during this FYR, specificailly emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time: therefore. the answer to Question C is "no." OU 2 Area 14 was included in the
2018 Ault Field PFAS PA, which recommended an S! (CH2ZM., 2018). The Sl was
completed in 2021 and concluded no further investigation at this time (CH2M, 2021).

524 0U 2, Area 29, Clover Valley Fire School

For OU 2 Area 29, the remedy is functioning as intended by the OU 2 ROD (Navy,
Ecology. and EPA, 1994); therefore, the answer to Question A is "yes.” Excavation and
disposal of approximately 1,400 cubic yards of pentachlorophenol {(PCP)- and polycyclic
aromatic hydrocarbon (PAH)-contaminated soil from several locations surrounding the
burn pad was completed at OU 2 Area 29. Groundwater monitoring was conducted to
determine the level of inorganics (i.e., metals) in both on-site and background wells. As
noted in the Fourth FYR (Tetra Tech, 2014), the EPA and Navy agreed to discontinue
groundwater monitoring at QU 2 Area 29 based on monitoring resuits and remaining
LUCs in place, which restrict groundwater use. LUCs at Area 29 consist of institutional
controls. LUCs are effectively implemented through Navy instruction and restrictions on
groundwater use.

For OU 2 Area 29, the exposure assumptions. toxicity data, CULs, and RAOs used for
the COCs identified in the ROD (Navy, Ecology. and EPA, 1994) are still valid and
protective if LUCs are maintained, therefore, the answer to Question B is "yes." Updates
to these values are discussed in Section 5.6.

For OU 2 Area 29, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time; therefore, the answer to Question C is "no.” OU 2 Area 29 was included in the
2018 Ault Field PFAS PA, which recommended an S{ (CH2M, 2018). The Sl was
compieted in 2021 and concluded no further investigation at this time (CH2M, 2021).

5.3 Answers to Questions A, B, and C for OU 3

This section answers Questions A, B, and C for OU 3, which comprises Area 16 runway
ditches.

For OU 3 Area 16, the remedy is functioning as intended by the OU 3 ROD (Navy,
Ecology. and EPA, 1995); therefore, the answer to Question A is "yes.” The selected

5-6



Sixth Five-Year Review
Naval Air Station Whiclbey Island
Techmcal Assessment

remedy for OU 3 Area 16 included: 1) sediment sampling to determine the extent of
contamination; 2) comparison of sample results to Resource Conservation and
Recovery Act criteria to determine proper disposal; 3) dredging of sediment from
contaminated ditch segments based on cleanup criteria; and 4) properly disposing of
sediment (Navy, Ecology, and EPA, 1995). This remedial action was completed and
approved by EPA in July 1996 (FWEC, 1997¢).

LUCs are implemented at OU 3 Area 16 and consist of institutional controls. The LUCs
are being implemented through Navy instruction and restrictions on land use. Sediment
sampling was previously conducted at this site. In October 2018, the most recent
sediment sampling event, there was a very minimal amount of sediment observed in the
catch basin. This indicates that there is limited potential for ecological receptors to be
exposed to the sediment. In addition, LUCs are in place to limit adjoining ditch banks to
disposal of dredged sediments meeting MTCA Industrial Soils Criteria and/or industrial
use, thus preventing unacceptable risk to ecological receptors. The Fifth FYR stated
that all future O&M activities (inciuding adding to the installation-wide stormwater
pollution prevention plan the requirement and procedures for catch basin cleanout every
5 to 10 years at location 16-2; catch basin cleanout; ditch cleanout; and sampling),
should be conducted by the NAS Whidbey island Compliance Program. Because the
potential for exposure is already minimal, the cleanout activities conducted under the
NAS Whidbey island Compliance Program will continue to ensure minimal sediment
buildup and functionality of the runway ditch and stormwater system (Battelle, 2019).

For OU 3 Area 186, the exposure assumptions, toxicity data, CULs, and RAOs used at
the time of the remedy are still valid and protective if LUCs are maintained; therefore,
the answer to Question B is "yes.” A discussion of the changes in toxicity data and
CULs is provided in Section 5.6.

For OU 3 Area 16, other information reviewed during this FYR, specifically regarding
emerging chemicals, could affect the protectiveness of the remedy: therefore. the
answer to Question C is “yes." PFAS was not detected in initial groundwater samples
collected in 2015. Based on historical use of the site, Area 16 was included in the 2018
Ault Field PFAS PA, and an S| was recommended for Area 16 (CH2M, 2018). The SI
was completed in 2021 and recommended further investigation to delineate nature and
extent of PFAS (CH2M, 2021). The Rl is ongoing at the time of this FYR. The Navy will
continue to follow the CERCLA process.

54 Answers to Questions A, B, and C for OU 4

This section answers Questions A, B, and C for OU 4, which comprises Areas 48/49.
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For QU 4, the remedy is functioning as intended by the OU 4 ROD (Navy, Ecology, and
EPA, 1993b); therefore, the answer to Question A is “yes.” Excavation and on-station or
off-site disposal of contaminated soil have been completed at Areas 39, 41, 44, and 48.
The response is complete for uniimited use/unrestricted exposure at OU 4 Areas 39, 41,
and 44, and these areas are not evaluated in this FYR. OU 4 was deleted from the NPL
on 21 September 1995. A notification regarding the existence of a historical construction
and demolition debris fandfill will be placed on the deed for Area 49, when and if the
Navy relinquishes the property. Transfer of any Navy propenrty is conducted through a
Finding of Suitability for Transfer process, during which the notification would be placed
on the deed. In accordance with the ESD (Navy, 2007), at OU 4 LUCs are only
implemented at Areas 48/4%. Based on annual LUC inspections, these LUCs are
effectively implemented through Navy instruction, education/outreach, signage. and
delegation of responsibilities, as applicable.

For OU 4. the exposure assumptions, toxicity data, CULs. and RAOs used at the time of
the remedy are still valid and protective if LUCs are maintained: therefore, the answer to
Question B is "yes." A discussion of the changes in toxicity data and CULs is provided in
Section 5.6.

For OU 4, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time; therefore, the answer to Question C is "no.” The boundary for OU 4 Areas 48/49 is
adjacent to Crescent Harbor and could potentially be vulnerable to future climate
change impacts (e.g., rising sea levels and more intense storms) that could deteriorate
the shoreline. However, this is not a protectiveness issue at this time, and the shoreline
is monitored and documented during annual LUC inspections.

55 Answers to Questions A, B, and C forOU 5

This section answers Questions A, B, and C for OU 5, which comprises Areas 1, 31,
and 52.

55.1 O0OUS5, Area 1, Beach Landfill

For OU 5 Area 1, the remedy is functioning as intended by the OU 5 ROD (Navy,
Ecology, and EPA, 1996); therefore, the answer to Question A is "yes.” LUCs and
monitoring, including annual visual inspections of the landfill biuff, were implemented as
prescribed in the OU 5 ROD (Navy, Ecology, and EPA, 19986). In 2017, seawall
construction activities were conducted at OU 5 Area 1, extending the existing seawall to
address additional shoreline erosion issues at the south end of the Area 1 beach landfill.
The seawall prevents shoreline erosion that could lead to both physical and residual
chemical hazards being released from the site and provides long-term protection of the
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permanent coastal protection system to maintain LUC requirements, as established in
the OU 5 ROD {Navy, Ecology, and EPA, 1996). Based on annual LUC inspections, the
LUC requirements are effectively implemented through Navy instruction,
education/outreach, signage, and delegation of responsibilities, as applicable.

For QU 5 Area 1, the exposure assumptions, toxicity data, CULs, and RAOs used at the
time of the remedy are still valid and protective if LUCs are maintained; therefore, the
answer to Question B is "yes." A discussion of the changes in toxicity data and CULs is
provided in Section 5.6.

For OU 5 Area 1, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time; therefore, the answer to Question C is "no.” The recent coastal erosion protection
system maintenance, summarized in Section 3.2.1, addressed climate change impacts
(i.e., sea-level rise).

5.5.2 O0US, Area 31, Former Runway Fire School

For OU 5 Area 31, the remedy is functioning as intended by the OU 5 ROD {Navy,
Ecology, and EPA, 1996); therefore, the answer to Question A is "yes.” The OU 5 RQD
(Navy, Ecology, and EPA, 1996) identifies several remedial actions that have since
been completed, including: 1) removal of the oil/water separator, underground storage
tank, and 32 cubic yards of soil in 1996 following the discovery and characterization of
contaminant releases to soil and groundwater; 2) soil venting and product recovery
conducted from April 1996 through March 2000, which recovered approximately

884 gallons of free product: and 3) bi-annual groundwater monitoring between January
1997 and July 1999. Since shutdown of the soil venting and product recovery systems
in 2000, groundwater monitoring has been conducted at various monitoring wells and
for various analytes. Currently, annual monitoring is conducted at five monitoring wells
(EA. 2024).

The OU 5 ROD (Navy. Ecology, and EPA, 1996) states: "The selected remedies for
both Areas 31 and 52 rely on natural attenuation to achieve groundwater CULs over the
long term.” Based on the information presented in Section 4.2.4, natural attenuation
may be occurring in the area of the former free product distribution at Area 31.
Biodegradation mechanisms are active in the subsurface and could be enhanced, with a
likely outcome of demonstratable MNA. Regardless, OU 5 Area 31 LUCs include
restrictions on well installation activities and groundwater use within and downgradient
of the site; therefore, there is no potential unacceptable impact to downgradient
groundwater receptors. The annual LUC inspections demonstrate that the LUCs are
effectively impiemented through Navy instruction, education/outreach, signage, and
delegation of responsibilities, as applicable.
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For QU 5 Area 31, the exposure assumptions, toxicity data, CULs, and RAOs used for
the COCs identified in the ROD (Navy, Ecology, and EPA, 1996) are still valid and
protective if LUCs are maintained; therefore, the answer to Question B is “yes,".
Updates to these values are discussed in Section 5.6.

For QU 5 Area 31, other information reviewed during this FYR, specifically regarding
emerging chemicals , could affect the protectiveness of the remedy; therefore, the
answer to Question C is "yes.” PFAS was detected in groundwater at OU 5 Area 31 in
2016 (MMEC Group, 2016). Based on the 2018 Ault Field PFAS PA, an Sl was
recommended for Area 31 (CH2M, 2018). Because the expedited PFAS S| conducted in
2016 confirmed PFAS was present, the Navy recommended further investigation to
delineate nature and extent of PFAS at Area 31. The Rl is ongoing at this time. The
Navy will continue to follow the CERCLA process. LUCs restricting groundwater use are
maintained in Area 31, therefore, human exposure to PFAS in groundwater is prevented
within the Ault Field boundary. PFAS are currently being evaluated through the
CERCLA process.

5.5.3 OUS5, Area 52, Jet Engine Test Cell

For OU 5 Area 52, the remedy is functioning as intended by the OU 5 ROD (Navy,
Ecology, and EPA, 1986); therefore, the answer to Question A is "yes.” The remedy at
OU 5 Area 52 is considered complete and based on annual LUCs inspections, LUCs
are effectively implemented through Navy instruction, education/outreach, signage, and
delegation of responsibilities, as applicable.

For OU 5 Area 52, the exposure assumptions. toxicity data, CULs, and RAOs used at
the time of the remedy are still valid and protective if LUCs are maintained; therefore,
the answer to Question B is "yes." A discussion of the changes in toxicity data and
CULs is provided in Section 5.6.

For OU 5 Area 52, no other information reviewed during this FYR, specifically emerging
chemicals and climate change issues, affects the protectiveness of the remedy at this
time; therefore, the answer to Question C is "no.” The recent coastal erosion protection
system maintenance, summarized in Section 2.5.2, addressed climate change impacts
(i.e., sea-level rise).

5.6 Question B Analysis: Continued Validity of ROD Assumptions

This section reviews the validity of the ROD CULs by reviewing any changes to
standards identified as applicable or relevant and appropriate requirements (ARARS).
changes in underlying assumptions used to calculate risk-based concentrations
identified as CULs in the RODs, and newly promuigated standards for COCs since the
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RODs were signed to evaluate the protectiveness of the remedy. Based on the
evaluation conducted as part of this FYR, no changes to CULs were identified since the
RODs that affect the protectiveness of the remedies at OUs 1 through 5 at NAS
Whidbey island. Therefore, the answer to Question B for all OUs is "yes"—the exposure
assumptions, toxicity data, CULs, and RAOs used at the time of remedy selection are
still valid for OUs 1 through 5.

COC concentrations in groundwater remain above the CULs at some locations in
OUs 1, 2, and 5. resulting in the need for continued LUCs to prevent exposure and the
need for ongoing monitoring. Although some of the risk-based CULs might be lower if
calcuiated using current assumptions, the remedy components continue to protect
against exposures, as they did at the time the RODs were signed. LUCs preventing
exposure and ongoing monitoring will need to continue until COC concentrations in
groundwater are below the CULs.

5.6.1 Changes in Standards and “To Be Considered” Criteria

According to Section 300.430(f)(1)(ii)(B) of the NCP. Title 40 Code of Federal
Regulations Section 300.430(f)(1)(ii)(B), a remedy must attain the ARARSs that are
identified at the time of issuance of the ROD. For ARARs promulgated or modified after
issuance of the ROD, such ARARs must be attained if that would ensure the remedy is
protective of human health and the environment. if new or changed standards are more
stringent, the next stage is to evaluate and compare the old and new standards and
their associated risk. This comparison is done to assess whether the currently
calculated risk associated with the standard identified in the ROD is still within or below
the generalily acceptable CERCLA risk range of 10+ to 10 for carcinogenic risk and the
hazard index is below 1 for noncarcinogens. In addition, the cumulative excess cancer
risk associated with the site must not exceed 1 x 10, consistent with MTCA. if the old
standard is no longer considered protective, a new cleanup standard may be adopted
after the FYR through CERCLA's processes for modifying a remedy. For this FYR, all
ARARSs identified in the RODs for OUs 1 through 5 were reviewed for changes that
could affect the assessment of whether the remedy remains protective.

ARARSs that were used in the determination of CULs have been reviewed and consist of
the following:

» EPA National Primary Drinking Water Regulations MCLs;
+» Washington State MTCA Cleanup Regulations (Chapter 173-340 WAC);

« Washington State Marine Surface Water Quality Standards for Protection of
Aquatic Life and Human Heaith (Chapter 173-201A WAC): and
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« Washington State Sediment Management Standards (SMS) (Chapter 173-204
WAC).

No new or additional ARARs were identified since the Fifth FYR. In addition, because
MTCA Method A and B cleanup values represent risk-based concentrations calculated
using the methods and procedures outlined in MTCA, they are not considered ARARSs
under CERCLA. Cleanup values established in the RODs are MTCA values and are
therefore evaluated here as risk-based cleanup values, in terms of whether the
underlying assumptions about toxicity have changed since the last FYR and if this
change affects protectiveness of the remedy.

In addition to establishing risk-based CULs, MTCA also allows for use of background
concentrations or the laboratory PQL as a CUL when the MTCA risk-based CUL is
lower than these values. Due to improved analytical techniques. laboratories can now
readily achieve lower PQLs for some COCs. When CULs are established as PQLs and
the PQLs decrease with improved technology, the FYR should include an assessment
of whether the latest PQLs remain higher than the risk-based levels, and, if not, whether
that change effects the protectiveness of the remedy.

The resuit of the amendments to the regulations is sometimes the lowering of a numeric
ARAR, or underlying assumptions may change for risk-based concentrations. in these
instances, the revised ARAR or changes to underlying risk-based assumptions must be
evaluated to determine whether the change compromises the protectiveness of the
remedy. In other instances, the ARAR or risk-based value remains unchanged or has
increased. In these instances, no further analysis is necessary, because the
protectiveness of the remedy is not affected. Cleanup criteria identified in each of the
RQODs and comparison to current regulatory or risk-based values are summarized and
discussed in Sections 5.6.1 through 5.6.3.

5.6.1.1 Operable Unit 1

For this FYR, OU 1 includes Areas 5 and 6. These areas were reviewed separately for
potential revisions to ARARs and underlying assumptions to risk-based values that
could affect the protectiveness of the remedies.

Area 5: No review was conducted for OU 1 Area 5 because no CULs were identified in
the OU 1 ROD (Navy. Ecology, and EPA. 1983a).

Area 6: For OU 1 Area 6, no CULs were established for soil. Groundwater CULs were
based on the protection of human heaith, assuming groundwater is used as drinking
water. For the COCs in groundwater listed in the OU 1 ROD (Navy, Ecology. and EPA,
1993a) and the Final RODA (Navy, 2019), no revisions to the ARARs and underlying
assumptions to risk-based values were found that would affect the protectiveness of the
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Table 5-3. Soil Cleanup Levels for OU 2 Areas 4, 14, and 29 (continued)

Abbreviations:

L'l = micrograms per liter mgikg-day = milligrams per kilegraim per day
COC = chemical of concern mLeg = milliliters per gram

CUL = cleanup fevel MTCA = Modef Toxics Contref Act

Ecology = Washington State Department of Ecology OU = operabie unit

FYR = five-year review PAH = palveyelic aromatic hiydrocaibons
GW = groundwater PCBs = polychlorinated tiphenyls

Koo = soil orgainic carbori-water paititioning coefficient TCDD = tetrachlorodibenzo-p-dioxin

MCPP = {2-methyl-4-chlorophenoxyi 2-propionic acid RCD = Record of Decision

mgkg = milligrams per kilogram

The Fifth FYR also addressed differences observed between ROD CULs for PCP and
PAHs. For these two COCs, the current MTCA values are lower than the CULs
established in the ROD. As discussed in the ROD, PCP and PAHs were identified as a
COC for soil due to elevated concentrations observed in a limited number of samples,
and this soil has been removed from Area 4 and 29 as part of removal actions to
address PCBs and PCP/PAHSs in soil, respectively, as described in Section 5.2.
Therefore, the change in the PCP and PAH CULs would not affect the protectiveness of
the remedy as PCP and PAHs have already been addressed by prior remedial actions.
Therefore, these ROD CULs remain protective of human health.

For 2,4-dichiorophenol, the MTCA Method B soil value of 4.8 mg/kg established in the
ROD (as protective of groundwater) has decreased to 0.33 mg/kg as the current CUL if
calculated using current assumptions. LUCs are in place that restrict groundwater use
as a drinking water source; thus, the remedy remains protective of human heaith. If
LUCs were to be removed from this area in the future, any remaining concentrations of
2 4-dichlorophenol would have to be evaluated for the purpose of assessing
protectiveness.

Groundwater. The selected final CULs for Areas 2/3, 4, 14, and 29 are based on a
variety of ARARs, including MCLs, background concentrations, PQLs, and MTCA
Method B potable groundwater CULs. Table 5-4 compares currently effective
groundwater limits with those levels established in the OU 2 ROD (Navy, Ecology, and
EPA, 1994) and the post-ROD levels. As shown in Table 13 of the OU 2 ROD (Navy,
Ecology, and EPA, 1994), representative background concentrations were not
developed at the time of the ROD, but background for the naturally occurring COCs
needed to be considered as a potential CUL. Therefore, the OU 2 ROD {Navy, Ecology,
and EPA, 1994) stated that a post-ROD groundwater sampling event was to be
conducted to determine background concentrations. Thus, background values for
arsenic and manganese in groundwater were established after the ROD (Navy, 1837).

In QU 2 Areas 2/3, 4, and 29, the final CULs for the naturally occurring constituents
(antimony, arsenic, and manganese) were to be based on the higher of either
background concentrations determined from the post-ROD future groundwater sampling
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of the specific fuel type fraction ranges of diesel, heavy oil, mineral oil, gasoline with
benzene, and gasoline without benzene. Therefore, a straight comparison of present
and past MTCA Method A levels cannot be made for TPH. As shown in Table 5-5, the
ROD-selected CUL of 200 mg/kg is protective for all of the individual TPH compounds
with the potential exception of gasoline. As pointed out in the Fourth and Fifth FYRs
{Tetra Tech, 2014; Battelle, 2019), the residual TPH in sediment is more likely
attributable to the diesel range rather than the gasoline range, because the source is
JP-5, and benzene was not identified as a contaminant of potential concern in the risk
assessment. in addition, the MTCA Method A values are intended to be protective of
unrestricted {and use, and LUCs are in place that prevent residential use of the site.
Therefore, the ROD-selected CUL for TPH remains protective of human health.

5.6.1.4 Operable Unit 4

For QU 4, no groundwater CULs were established. The same soil CULs were used for
Areas 39, 41, 44, 48, and 48 to achieve RAQs. Soil CULs were based on MTCA
residential fand use values. There have been no changes at OU 4 since completion of
the Fifth FYR (Battelle, 2019). For the COCs in soil and sediment listed in the OU 4
RQOD (Navy, Ecology. and EPA 1993b), no revision to the ARAR values were found that
would affect the protectiveness of the remedy.

The selected soil CULs were based on MTCA Methods A and B unrestricted land use
CULs. Table 5-6 compares current soil ARAR values with those documented in the

QU 4 ROD (Navy, Ecology, and EPA 1993b). As stated in the Fifth FYR (Battelle,
2019), the current ARAR values for hexavalent chromium and carcinogenic PAHs
(cPAHs) remain less than the ROD soil CULs {note that the hexavalent chromium
current cleanup level has been revised from the Fifth FYR to use the value based on
cancer risk rather than noncancer effects; both values are lower than the ROD soil CUL
for chromium). As stated in the Fourth and Fifth FYR {Tetra Tech, 2014; Battelle, 2019),
contaminated soil was excavated to ROD CULs, but it is unknown if residual
concentrations of chromium and cPAH are present in soil at levels above the current
MTCA values. However, QU 4 is currently industrial; the MTCA Method A industrial CUL
for cPAHs based on benzo(a)pyrene is 2 mg/kg, and the MTCA Method C industrial
CUL for hexavalent chromium is 260 mg/kg (cancer basis). If remaining concentrations
of cPAHs and chromium in soil are above current MTCA values, LUCs are effectively
impiemented through Navy instruction for deed notification on the transfer of affected
property. Therefore. the decrease in these MTCA values does not affect the
protectiveness of the remedy.
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Table 5-8. Groundwater Cleanup Levels for OU 5 Area 31 (continued)

Abbreviations:

Lrg'L= microgramys) per liter NA = not applicable

CGC= chemical of concern POL= practical quantitation limit
FYR = five-year reviaw TCOD =tetrachlorodibenzo-p-dioxin
MCL= maximum contaminant level ROL = Racord of Decisian

MTCA= Mode! Toxics Controf Act

Current ARARS and risk-based values have not changed since completion of the Fifth
FYR (Battelle, 2019). A summary of changes since the ROD are as follows:

» The current MTCA Method A or B levels for beryllium, lead, manganese, and
styrene are higher than the ROD CULs. The MCLs for beryllium, {ead, and
styrene are also higher than the ROD CULs. Therefore, the lower CULSs selected
in the ROD remain protective.

« As noted in the Fifth FYR (Battelle, 2019). and as shown in Table 5-8, the MTCA
Method B levels remain lower than ROD cleanup values for Aroclor 1260,
benzene, naphthalene, PCP, vinyl chioride, and 2,3,7,8-TCDD. {Benzene also
has an MCL of 5 ug/L, which is the same as the CUL in the ROD.) However,
these decreases do not call into question the protectiveness of the remedy,
because LUCs restrict groundwater use as a drinking water source. Therefore,
these decreases in MTCA Method B values do not affect the protectiveness of
the remedy.

e The ROD-selected MTCA Method A level of TPH is no longer calculated,
because MTCA Method A values are currently available for each of the specific
fuel type fraction ranges of diesel, heavy oil, mineral oil, gasoline with benzene,
and gasoline without benzene. Although the individual fraction ranges of TPH
compounds are all lower than the established CUL of TPH (with the exception of
gasoline without benzene), LUCs restrict groundwater use as a drinking water
source. Therefore, the ROD-selected CUL for TPH of 1,000 ug/L is considered to
be protective of human health.

OU 5 Area 52. For OU 5 Area 52, no chemical-specific CULs were established for soil
or sediment. RAOs for groundwater were established to reduce potential ecological risk
and comply with chemical-specific ARARs.

The CULs established for groundwater at OU 5 Area 52 were based on MTCA Method
A groundwater and MTCA Method B surface water CULs (see Table 5-9), which are
developed for the protection of human heaith. The MTCA Method A groundwater and
MTCA Method B surface water CULs were selected as CULs because chemical-specific
ARARSs for protection of marine aquatic life for the COCs identified in OU 5 Area 52
groundwater (e.g., federal/state water quality standards) were not established at the
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the MTCA Method A and Method B ARARSs for protection of human health were the
chemical-specific ARARSs selected as CULs in the ROD. Thus, the ROD CUL
represents compliance with a human healith-based water quality standard for marine
surface waters at the point of groundwater discharge, even though protection of human
health was not the actual risk driver in establishing a cleanup goal. In addition, there
have been no changes to exposure pathways since the time of the ROD that call this
decision into question. Because protection of human health is not a consideration, the
WQC is not an ARAR for OU 5 Area 52 groundwater. The ARAR comparison therefore
includes only ROD CULs and current MTCA Method A groundwater and MTCA
Method B surface water CULs.

There have been no changes to the MTCA Method B CUL for vinyl chloride since the
Fifth FYR (Battelle, 2019). The MTCA Method B CUL for vinyl chloride remains higher
than the ROD CUL (3.7 pg/L vs. 2.82 ug/L). Thus, the ROD CUL of 2.92 pg/L remains
protective.

The ROD-selected MTCA Method B CUL for the individual PAHSs listed in Table 5-9
were all based on benzo(a)pyrene. As documented in the Fifth FYR (Battelle, 2019),
toxicity values for benzo{a)pyrene changed, resulting in a slightly higher cleanup value
for benzo(a)pyrene (Ecology, 2023). This change would also correspond to the ClLs
for the other PAHs at the same magnitude; however, CULSs for the other PAHs are not
specifically shown in the current CLARC table. Nevertheless, based on the update to
the benzo(a)pyrene, current CULs for the PAHs would be higher than the levels in the
ROD,; thus, the remedy remains protective.

There have been no changes in the MTCA Method A groundwater CULs since the Fifth
FYR (Battelle, 2019). Therefore, as determined during the Fifth FYR (Battelle, 2019),
the ROD CUL for TPH of 1,000 ug/L remains protective.

5.6.2 Review of Human Health Risk Assessment Assumptions

Risk assessment assumptions were aiso reviewed as part of the requirement to assess
protectiveness of the remedy. For human heaith, there are potentially three areas where
changes could have occurred since the signing of the RODs: 1) toxicity values for some
chemicals, 2) assumptions regarding human activity {i.e.. exposure assumptions); and
3) new contaminants or contaminant sources. Sections 5.6.2.1 through 5.6.2.3 discuss
how these changes to toxicity, exposure parameters, and contaminants potentially
affect the protectiveness of the remedy.
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5.6.2.1 Changes in Toxicity and Qther Contaminant Characteristics

Changes to toxicity criteria have occurred since the signing of the RODs. These
changes are shown on Tables 5-2 through 5-9 as differences between the ROD
regulatory values and current regulatory values. Current reguiatory values were
obtained from Ecology’'s CLARC tables, which were {ast updated in August 2023 with
toxicity values used by EPA to calculate the regional screening levels (RSLs). The
toxicity values used to calculate RSLs are selected using a hierarchy of toxicological
sources, with the Integrated Risk Information System as its primary source. There have
not been any major changes in toxicity values identified since the Fifth FYR ({Battelle,
2019).

Where differences between the old and new regulatory values have been highlighted,
changes to toxicity values do not affect the protectiveness of the remedy. The
protectiveness is not affected because the cleanup goal was selected as the PQL, or
the current regulatory {evel is higher than the value established in the ROD. or LUCs are
in place to prevent exposure. Thus, the protectiveness of the selected remedy is not
affected.

5.6.2.2 Changes in Exposure Pathways and Exposure Parameters

Amendments have been made to the surface water regulations (WAC 173-201A-240)
for development of the human health criteria for consumption of organisms. The human
health criteria were calculated using a fish consumption rate of 175 grams per day to
better depict the consumption rate for a tribal exposure scenario. MTCA cleanup
regulations (WAC 173-340-730) are still based on the lower consumption rate of

54 grams per day. The change in consumption rate is reflected in the higher current
MTCA surface WQC for human health.

There have been no new exposure pathways identified for any of the sites during this
FYR, as land use continues to be the same as when the RODs were issued and LUCs
are in place to restrict land use and prevent exposure to contaminants in soil and
groundwater. Although PFAS have been detected in groundwater at concentrations
greater than available screening values at OUs 1, 2. 3, and 5, there have been no new
exposure pathways identified for exposure as long as LUCs restricting groundwater use
are {and continue to be) maintained. As of 2023, the PFAS PA/S{ at Ault Field and
Seaplane Base (CH2M, 2018) has been completed and recommended further
investigation for specific areas. These areas include portions of OUs 1. 2, 3, and 5;
further investigation was not recommended for OU 4. The Navy is conducting PFAS
investigation under the CERCLA process.

From December 2016 through February 2024, the Navy has sampied a total of
324 drinking water wells and identified 21 wells (associated with 41 homes and
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one business) near Ault Field (including Area 6) and Qutlying Landing Field {OLF)
Coupeville that contain PFOS and/or PFOA above 70 parts per trillion (Navy, 2024).
According to the RPM, as of March 2024, all but nine homes and one business have
been connected to a public water system or a new drinking water well has been
instalied. One affected home related to one private well near Ault Field is receiving
bottled water. Four affected homes and one affected business, related to three private
wells near Area 6 (including one well serving three homes), are receiving bottled water.
Three affected homes related to two private wells near OLF Coupeville continue to
receive bottled water. Additionally, one home near OLF Coupeville has a point-of-use
filter. The Town of Coupeville Public Water System has a water treatment plant with
filtration to remove PFOS and PFOA below 70 parts per trillion.

5.6.2.2 Identified New Contaminants or Contaminant Sources

PFAS investigation and evaluation at NAS Whidbey island is ongoing, and exposure
pathways are being addressed {see Sections 3.2.8 and 3.2.9). The drinking water
exposure pathway is being mitigated through LUCs, long-term protective solutions for
drinking water (such as connection to a public water supply or new, deeper well), bottled
water, or kitchen sink filtration systems for affected residents.

5.6.3 Review of Ecological Risk Assessment Assumptions

Ecological health risk assessment assumptions were reviewed as part of the
requirement to assess protectiveness of the remedy. Only OU 3 Area 16 had soil CULs
for the runway ditch sediments in the ROD that were based on ecological risk. The
focus of ecological health is on toxicity and selected species rather than on exposure
assumptions. Therefore, the ecological health discussion describes current toxicological
information and its effect on the protectiveness of the remedy.

Washington State SMS (Chapter 173-204 WAC) are applicable to the sediment CULs.
The SMS rule was last revised in 2013 and the amendments adopted include:

1. Integrate the SMS and MTCA (Chapter 173-340 WAC) cleanup requirements
where appropriate;

2. Clarify requirements for protection of human health from sediment contamination:

3. Clarify requirements for protection of higher trophic level species from sediment
contamination;

4. Promulgate numeric chemical and biological criteria for freshwater sediment to
protect the benthic community; and
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5. Clarify requirements for coordinating source control and cleanup actions at
cleanup sites.

The original SMS rule did not clearly address how to assess human health and
ecological risk from chemicals that bioaccumuliate in the food chain. The amendments
to Part V of the rule add to the SMS decision framework a mechanism for setting
standards to protect human health and the environment in sediment. The mechanism is
based on a two-tiered framework establishing sediment cleanup standards using risk-
based, background-based, and PQL-based values to select the lower tier sediment
cleanup objective and the upper tier cleanup screening level. Subsequently, the
sediment CUL is determined by adjusting upwards from the sediment cleanup objective
based on technical possibility and net adverse environmental impacts (Ecology, 2013).

In the Fifth FYR, the table of CULs for OU 3 Site 16 summarized the soil CULs for the
runway ditch sediments from the OU 3 ROD (Navy, Ecology, and EPA, 1995) and the
2017 SMS freshwater sediment criteria for protection of the benthic community. The
SMS criteria are considered current ARARs. The SMS benthic sediment criteria are
higher than the ROD CULs; thus, the protectiveness is not affected (Battelle, 2018).

As described in the OU 3 ROD (Navy, Ecology, and EPA, 1995), risk-based soil CULs
were calculated based on the ecological muskrat receptor for arsenic, lead, 2-
methylnaphthalene, dibenz(a,h)anthracene, and phenanthrene. Although it is not
possible to reproduce the muskrat modeling resuits used to calculate the risk-based
cleanup humbers, a discussion of the likely toxicity reference values (TRVs) used in the
modeling and whether or not the value has increased, decreased, or has remained the
same was provided in the Fourth FYR (Tetra Tech, 2014). TRVs used for developing
the risk-based cleanup goal are as follows:

« arsenic TRV of 0.380 milligrams per kilogram per day (mg/kg-day).
« lead TRV of 0.32 mg/kg-day,

e 2-methylnaphthalene TRV of 0.024 mg/kg-day, and

» dibenz(ah)anthracene and phenanthrene TRVs of 10 mg/kg-day.

For the Sixth FYR, current sources of TRVSs, including EPA (e.g., ecological soil
screening level guidance and documents) and wildlife toxicity assessments from the
Health Effects Division of the Army Public Health Center (formerly the U.S. Army Center
for Heaith Promotion and Preventive Medicine) were consulted to identify significant
changes in toxicity that would result in lower risk-based cleanup goals. A search of the
current source information did not identify any new information regarding mammalian
studies that differed from the TRV discussion put forth in the Fourth FYR (Tetra Tech,
2014). As discussed in the Fourth FYR (Tetra Tech, 2014), no new information is
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available that would affect the TRVs used to calculate soil cleanup goals. Thus, TRVs
for the COCs remain protective of the environment.

5.7 Question C Analysis: New Information that Could Affect
Protectiveness

5.7.1 Emerging Chemicals

As discussed in Sections 3.2.8, 3.2.9, and 5.6.2.3, PFAS are manufactured chemicals
that have been used since the 1950s in many household and industrial products
because of their stain- and water-repellant properties. PFAS are now widespread
globally because of the large amounts that have been manufactured and used and
because they are persistent in the environment once released. These substances may
be present in the soil and/or groundwater at Navy sites due to historical firefighting
activities using AFFF.

PFAS are currently under investigation through the CERCLA process at NAS Whidbey
Island. The PA/SI| stages were conducted for Auit Field and Seaplane Base and details
are reviewed in this report. Rls are underway at OU 1 Area 6, OU 2 Areas 2/3, OU 3
Area 16, and OU 5 Area 31. PFAS have been detected in groundwater at
concentrations greater than available screening values at these areas; however, the
current remedy of LUCSs, restricts groundwater use and prevents exposure. All other
sites reviewed in this report were recommended for no further investigation at this time
in the PA or Sl.

5.7.2 Climate Change

Climate change research indicates that the shoreline remedies at NAS Whidbey Island
may be vuinerable to climate change impacts {e.g.. sea-level rise and storm surges) not
apparent during remedy selection, but are accounted for in recent coastal erosion
protection system design and maintenance:

+ At OU 5 Area 1, calculations in the work plan for the seawall extension document
that the design accounted for sea-level rise predictions of 1.1 feet and 3.1 feet for
the years 2050 and 2100. respectively, and also accounted for land subsidence
during this time frame.

» At QU 5 Area 52, the coastal erosion protection system maintenance conducted
in 2015 and 2016 included updated armor design assumptions that accounted for
10 inches of sea-level rise (Battelle, 2019).
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Because these activities accounted for sea-level rise as part of the engineering design
and maintenance, climate change impacts do not currently call into question the
protectiveness of the remedies at OU 5 Areas 1 and 52.

Potentially vulnerable shoreline is also present at OU 4 Areas 48/43. During the most
recent annual LUC inspections, shoreline observations showed no evidence of
excessive erosion or degradation that would result in an unaccounted for exposure
pathway of waste remaining in place.
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6.0

6.1

Issues/Recommendations

Issues and Recommendations

This section presents the issues and recommendations identified as a result of this FYR
process. Table 6-1 summarizes these issues (and subsequent recommendations) that
affect current and/or future protectiveness of the remedy.

Table 6-1.

Issues and Recommendations Identified in the Five-Year Review

Issues/Recommendations

OUs: OU 1,
Area 6

Issue Category: Remedy Performance

Issue: The ROD Amendment has not been fully implemented. The RCD
Amendment identifies groundwater treatment using AOP as the preferred remedial
alternative, cansisting of canstructing a new additional AOP treatment plant to the
south: upgrading the original treatment system to AOP (from air stripper); and
expanding the well network to delineate the southern boundary of the 1,4-dioxane
plume.

Recommendation: Fully implement the 2019 ROD Amendment.

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

No Yes Navy EPA March 2025
OUs: OU 1, 2, Issue Category: Chemicals of Emerging Concern

3,and 5

Issue: Based on the technical assessment, PFAS in groundwater at OU 1 Area 6.
QU 2 Areas 2/3 (conducted under current fire training area), OU 3 Area 16, and

OU 5 Area 31 may impact the future protectiveness of the remedies implemented in
these areas. A PA/SI was completed at each of these areas and recommended an
Rl to determine nature and extent of PFAS in groundwater, assess risk to current
and future receptors, and determine whether additional respense actions are
reguired.

Recommendation: Ongoing PFAS investigations and evaluations are being
conducted through the CERCLA process to refine the PFAS CSM and assess
potential exposure risks. Findings from ongoing PFAS investigations and
evaluations will be addressed in the next FYR 1o determine whether the current
remedies will continue to be protective with respect to PFAS in the future.

Affect Current | Affect Future Party Oversight | Milestone Date
Protectiveness | Protectiveness Responsible Party
No Yes Navy EPA Varies by site
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7.0 Protectiveness Statement

This section presents the protectiveness determinations and statements resuiting from
this Sixth FYR for NAS Whidbey Island. Table 7-1 lists the individual protectiveness
determinations and statements for OUs 1 through 5. Table 7-2 provides the sitewide
protectiveness determination or statement for this FYR for NAS Whidbey |sland.

Table 7-1. Protectiveness Statements for Operable Units 1 through 5
at NAS Whidbey Island

Protectiveness Statement(s)

Operable Unit: 1 Protectiveness Determination.
Short-term Protective

Protectiveness Statement: Remedy construction is complete and progress is being made toward
meeting the RACs as documented through groundwater monitaring {at Area 6) and/or LUC monitaring
{at Areas 5 and 6). The remedy at OU 1 Area 5 is protective of human health and the environment. The
remedy at OU 1 Area 6 currently pratects human health and the environment because of the LUCs in
place and the fact that residents are on a municipal water supply {i.e.. not well water); therefore, there
are no known human receptors to groundwater impacts. The amended remedy selected in the Final
ROD Amendment (Navy. 2019), addressing vinyl chloride and 1.4-dioxare in groundwater, has been
finalized and implementation is in progress.

Chemicals of Emerging Concern: PFAS are present in groundwater at OU 1 Area € at concentrations
exceeding current RSLs. Although there are no known exposures, PFAS in groundwater at OU 1 Area
6 may impact the future protectiveness of the remedy. Because known off-site drinking water exposures
have been addressed and an-site LUCs prevent exposure to groundwater, the Navy considers the
remedy at OU 1 to be protective in the short-term while ongoing PFAS investigations and evaluations
are conducted through the CERCLA process to refine the PFAS CSM and potential exposure
risks. Findings from ongoing PFAS investigations and evaluations will be addressed in the next FYR to
determine whether the current remedy at OU 1 will continue to be protective with respect to PFAS in the
future.
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Table 7-1. Protectiveness Statements for Operable Units 1 through 5
at NAS Whidbey Island (continued)

Protectiveness Statement(s)

Operable Unit: 2 Protectiveness Determination:
Short-term Protective

Protectiveness Statement: The remedy at OU 2 currently protects human health and the environment
with respect to contaminants addressed in the ROD. Remedy construction is complete and RAOs to
prevent exposure are being met as documented through groundwater monitoring {during FYR period at
Areas 2/3; and LUC monitoring (at Areas 2/3. 4, and 28).

Chemicals of Emerging Concern: PFAS are present in grcundwater at OU 2 at concentrations exceeding
current RSLs. Although there are no known exposures. PFOS and PFCA in groundwater at OU 2 may
impact the future protectiveness of the remedy. Because known off-site drinking water exposures have
been addressed and on-site LUCs prevent exposure to groundwater, the Navy considers the remedy at
QU 2 to be protective in the short-term while ongoing PFAS investigations and evaluations are
conducted through the CERCLA process to refine the PFAS CSM and potential exposure risks. Findings
from ongoing PFAS investigations and evaluations will be addressed in the next FYR to determine
whether the current remedy at Ol 2 will centinue to be protective with respect to PFAS in the future.

Operable Unit: 3 Protectiveness Determination:
Short-term Protective

Protectiveness Statement: The remedy at OU 3 currently protects human health and the environment
with respect to contaminants addressed in the ROD. Remedy construction is complete and RAOs to
prevent exposure are being met as documented through LUC monitoring (at Area 16).

Chemicals of Emerging Concern: PFAS are presentin groundwater at CU 3 at concentrations exceeding
current RSLs. Although there are no known exposures, PFCS and PFOA in groundwater at OU 3 may
impact the future protectiveness of the remedy. Because known off-site drinking water exposures have
been addressed and on-site LUCs prevent exposure to groundwater, the Navy considers the remedy at
OU 2 to be protective in the short-term while ongoing PFAS investigations and evaluations are
conducted through the CERCLA process to refine the PFAS CSM and potential exposure risks. Findings
from ongoing PFAS investigations and evaluations will be addressed in the next FYR to determine
whether the current remedy at OU 3 will continue to be protective with respect to PFAS in the future.

Operable Unit: 4 Protectiveness Detfermination:
Protective

Protectiveness Statement: The remedy at QU 4 is protective of human health and the environment.
Remedy construction is complete and RAOs to prevent exposure are being met as documented through
LUC monitoring (at Areas 48/49).
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Table 7-1. Protectiveness Statements for Operable Units 1 through 5
at NAS Whidbey Island (continued)

Protectiveness Statement(s)

Operable Unit: 5 Protectiveness Determination:
Short-term Protective

Protectiveness Statement: The remedy at OU 5 currently protects human health and the environment
with respect to contaminants addressed in the ROD. Remedy construction is complete and RAOs to
prevent exposure are being met as doecumented through groundwater monitoring (annual basis at
Area 31) and LUC monitoring {at Areas 1, 31, and 52).

Chemicals of Emerging Concern: PFAS are present in groundwater at OU 5 Area 31 at concentrations
exceeding current RSLs. Although there are no known expasures, PFOS and PFOA in groundwater at
OU 5 Area 31 may impact the future protectiveness of the remedy. Because known off-site drinking
water exposures have been addressed and on-site LLCs prevent exposure to groundwater, the Navy
considers the remedy at OU 5 Area 31 to be protective in the short-term while ongoing PFAS
investigations and evaluations are conducted through the CERCLA process to refine the PFAS CSM
and potential exposure risks. Findings fram ongoing PFAS investigations and evaluations will be
addressed in the next FY to determine whether the current remedy at the OU & Area 31 will continue
to be pratective with respect to PFAS in the future.

Table 7-2. Sitewide Protectiveness Statement for NAS Whidbey island

Sitewide Protectiveness Statement

Frotectiveness Determination:
Short-term Protective

Protectiveness Statement: Remedy construction has been complete at QUs 1 through 5 since
25 September 1997. The remedies at OU 1 Area 5, OU 4, OU 5 Area 1, and OU 5 Area 52 are protective
of human health and the environment. Progress is being made toward meeting the RAOs as
documented through monitoring of LUCs and groundwater. At OU 1 Area 8. the remedy currently
protects human health and the environment because of the LUCs in place and the fact that residents
are on a municipal water supply (i.e., not well water); therefore, there are no known human receptors to
greundwater contamination. However, the remedy selected in the ROD Amendment (Navy, 2019).
addressing viny! chloride and 1,4-dioxane in groundwater, is currently in progress and needs to be
comgleted and maintained for future protectiveness.

Chemicals of Emerging Concern: PFAS are present at OUs 1, 2, 3, and 5 at cancentrations exceeding
current RSLs. Although there are no known exposures, PFOS and PFCA in greundwater at these OlUs
may impact the future protectiveness of the remedies. Because known off-site drinking water exposures
have been addressed and an-site LUCs prevent exposure to groundwater, the Navy considers the
remedies at OUs 1, 2, 3, and 5 to be protective in the short-term while ongoing PFAS investigations and
evaluations are conducted through the CERCLA process to refine the PFAS CSM and potential
exposure risks. Findings from ongoing PFAS investigations and evaluations will be addressed in the
next FYR to determine whether the current remedies will continue to be protective with respect to PFAS
in the future.
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8.0 Next Review

The next FYR report for OUs 1 through 5 at NAS Whidbey island is required five years
from the completion date of this review, which will be in 2028.
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