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Executive Summary

This Remedial Action Annual Status Report presents the 2024 annual groundwater monitoring and land use
control (LUC) inspection activities associated with the remedial action at Area of Concern (AOC) E, located within
the former Naval Ammunition Support Detachment (NASD) in Vieques, Puerto Rico (Figures ES-1 and ES-2). AOC E
is the site of a former 500-gallon underground storage tank that stored used oil from vehicle maintenance
activities. The site is less than a tenth of an acre located within the main operation area of the former NASD,
which is now part of the Municipality of Vieques Public Works facility.

This report also includes historical analytical data to aid in the monitoring data evaluation. Details of previous
monitoring events performed from 2015 through 2017 following Record of Decision (ROD) issuance but before
the 2018 Contingency Plan 2 (CP-2) injection can be found in the Area of Concern E Remedial Action Annual Status
Report 2016 (CH2M, 2017) for 2015 and 2016 events and Area of Concern E Remedial Action Annual Status Report
2017 for the 2017 event (CH2M, 2018a). Details of the first through third post-CP-2 monitoring events in 2021,
2022, and 2023 can be found in the Area of Concern E Remedial Action Annual Status Reports for 2021, 2022, and
2023 (CH2M, 2022a, 2022b, 2023).

In accordance with the AOC E ROD (NAVFAC, 2015), the selected remedy for AOC E includes groundwater
monitoring and LUCs with contingency plans to address potential residual persulfate from an in situ chemical
oxidation (ISCO) application and the potential rebound of contaminants of concern (COCs) above remedial goals
(RGs).

The Remedial Action Objective (RAO) is to prevent exposure to COCs in groundwater at concentrations above RGs.
While LUC implementation, monitoring, and maintenance have achieved and maintained this RAO, when
groundwater monitoring data from three consecutive monitoring events show concentrations of the last
remaining COC are less than or equal to its RG, Response Complete will have been met and a no further action
ROD will be prepared. The LUCs are designed to prevent unauthorized and uncontrolled groundwater use within
the LUC boundary until the RGs for all COCs are achieved.

Benzene, 1,2-dichloroethane (1,2-DCA) and methyl tert-butyl ether (MTBE) were detected above their respective
RGs during each of the three consecutive post-ROD sampling events (2015-2017). Therefore, in compliance with
the ROD CP-2 (NAVFAC, 2015), an additional ISCO injection using activated persulfate was conducted in 2018.
From October 29, 2018, to November 16, 2018, 2,800 gallons of sodium persulfate solution activated by 276
gallons of hydrogen peroxide were injected into monitoring wells MW-01 and MW-05, the two wells in which the
COC RG exceedances were observed during post-ROD sampling, in accordance with the approach defined in the
AOC E Remedial Action Work Plan (RAWP) Addendum (CH2M, 2018c). MW-04 was included as a monitoring well
because it is in the immediate vicinity and slightly downgradient of the two wells showing RG exceedances. Details
of CP-2 implementation can be found in the AOC E Interim Remedial Action Completion Report (CH2M, 2019).

As described in the AOC E RAWP (CH2M, 2015) and in the RAWP Addendum (CH2M, 2018c), the current remedial
action (CP-2) involves periodically (at a minimum, annually) monitoring groundwater to document the decrease of
residual persulfate concentrations to an acceptable level, followed by annual groundwater monitoring of COCs
(benzene, 1,2-DCA, and MTBE) for a period of 3 consecutive years to observe if they rebound above RGs.

Following the 2018 ISCO injection event, a screening event was conducted in February 2019 to determine if
residual persulfate levels in groundwater had decreased to non-detect or to levels sufficiently low to allow for
COC sampling. Because persulfate concentrations were above levels acceptable for COC sampling, groundwater
grab samples collected in February 2019 were for informational purposes only (i.e., they are not considered the
first post-ISCO injection annual COC performance sampling event). In January 2020, another persulfate screening

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER. EVERY EFFORT HAS BEEN MADE FOR THE
TRANSLATIONS TO BE AS ACCURATE AS REASONABLY POSSIBLE. HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE
OFFICIAL VERSION.
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event was performed; because residual persulfate concentrations were non-detect in the three performance
monitoring wells (MW-01, MW-04, and MW-05), the wells were sampled for benzene, 1,2-DCA, and MTBE.

As stated in the 2020 Annual Status Report (CH2M, 2020), the January 2020 water sample from MW-01 was too
turbid to obtain an accurate persulfate reading and, therefore, it was determined that if the persulfate reading
taken in MW-01 at the next annual performance monitoring event (i.e., February 2021) was above a level that
could be quenched with 10 milligrams per liter (mg/L) of ascorbic acid (i.e., about 85 mg/L of persulfate), the 2020
results would be used for informational purposes rather than the first post-CP-2 performance monitoring dataset.
In February 2021, the persulfate screening on samples from two wells (MW-04 and MW-05) did not detect
persulfate, and the persulfate concentration in the sample from MW-01 was 3.5 mg/L, more than an order of
magnitude below the maximum concentration able to be quenched by 10 mg/L ascorbic acid. Although the 2020
Annual Status Report (CH2M, 2020) provided the lines of evidence for why the January 2020 data were likely
appropriate to utilize as the first post-ISCO performance monitoring dataset and stated that they would be used
as such if the 2021 persulfate in MW-01 was low enough to be quenched with ascorbic acid (which it was), based
on an Environmental Protection Agency (EPA) comment on the draft 2021 Annual Report, the January 2020 data
was ultimately used for informational purposes and not counted as the first post-ISCO performance monitoring
dataset.

Based on the above information, the February 2021 event served as the first post-ISCO performance monitoring
event because all persulfate concentrations were either non-detect or at a level that could be quenched by 10
mg/L ascorbic acid preservative. The second post-ISCO monitoring event was performed in January 2022, and the
third event was performed in January 2023. Results from the first, second and third post-ISCO monitoring events
indicated that benzene and 1,2-DCA remained below their RGs in all three performance monitoring wells (MW-01,
MW-04, and MW-05) for three consecutive events and, in accordance with the AOC E RAWP and Addendum
(CH2M, 2015 and 2018c), analysis for these compounds was discontinued. MTBE concentrations were below their
RG in all three wells for the first time during the January 2023 monitoring event, indicating two additional,
consecutive monitoring events (i.e., 2024 and 2025) during which MTBE remained below its RG would be
necessary to achieve Response Complete for the site.

During the fourth post-ISCO monitoring event performed in January 2024, the three performance monitoring
wells (MW-01, MW-04, and MW-05) were sampled for MTBE following the persulfate screening, which showed
persulfate readings were non-detect. Results for the fourth post-ISCO monitoring event, as well as all previous
performance monitoring and historical (pre-ROD) sampling events, can be found in Figure ES-3. Additionally, in
January 2024, an LUC inspection was performed as summarized in this annual report.

The conclusions based on the data collected during the fourth post-CP-2 performance monitoring and LUC
inspection event conducted in January 2024 are:

o TheISCO application in 2018 resulted in a decline in COC concentrations in locations where they were
elevated above RGs prior to ISCO application.

e MTBE concentrations in all three remaining performance monitoring wells were below the RG for the second
consecutive time. Of note, MTBE concentrations have been below the RG in performance monitoring wells
MW-01 and MW-04 since 2015; these wells were retained as performance monitoring wells to help provide
perspective regarding the MTBE concentrations observed in MW-05. Based on the 2023 and 2024 MTBE
results, an additional round of MTBE monitoring will be performed in 2025 to determine if MTBE
concentrations remain below the RG for three consecutive events, thereby warranting a Response Complete
determination as described previously.

e LUCsare in place and functioning as intended.
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Resumen Ejecutivo

Este Informe Anual de Estado de las Acciones de Remediacion presenta las actividades anuales de inspeccion de
monitoreo de aguas subterraneas y control del uso de la tierra (LUC, por sus siglas en inglés) de 2024 asociadas
con las acciones de remediacion en el Area de Preocupacion (AOC, por sus siglas en inglés) E, ubicada dentro del
antiguo Destacamento de Apoyo de Municiones Navales (NASD, por sus siglas en inglés) en Vieques, Puerto Rico
(Figuras ES-1y ES-2). AOC E es el sitio de un antiguo tanque de almacenamiento subterraneo de 500 galones que
almacenaba aceite usado de las actividades de mantenimiento de vehiculos. El sitio tiene menos de una décima
de acre ubicado dentro del area de operacion principal de la antigua NASD, que ahora es parte de las instalaciones
de Obras Publicas de la Municipalidad de Vieques.

El presente informe también incluye datos analiticos historicos para ayudar en la evaluacion de los datos de
seguimiento. Detalles de eventos de monitoreo previos realizados en el 2015 hasta el 2017 seguidos de la
emision del Registro de Decision (ROD, por sus siglas en inglés), pero antes de la inyeccion del Plan de
Contingencia 2 (CP-2) del 2018 se puede encontrar en el Informe de Estado Anual de la Accion de Remediacion del
Area de Preocupacion E del 2016 (CH2M, 2017) para los eventos del 2015 y 2016 en el Informe de Estado Anual
de la Accion de Remediacion del Area de Preocupacion E para el evento del 2017 (CH2M, 2018a). Los detalles de
los eventos de monitoreo primero a tercero posteriores a la CP-2 en 2021, 2022 y 2023 se pueden encontrar en
los Informes de Estado Anual de la Accion de Remediacion del Area de Preocupacion E del 2021, 2022, y 2023
(CH2M, 20223, 2022b, 2023).

Segun el Registro de Decision (ROD, por sus siglas en inglés) de AOC E (NAVFAC, 2015), el remedio seleccionado
para AOC E incluye el monitoreo de agua subterranea y LUCs con planes de contingencia para atender la
aplicacion del posible residual de persulfato de la oxidacién quimica in situ residual (ISCO, por sus siglas en inglés)
y el posible rebote de contaminantes de preocupacion (COCs, por sus siglas en inglés) por encima de los objetivos
de remediacion (RGs, por sus siglas en inglés).

El Objetivo de la Accién de Remediacion (RAO, por sus siglas en inglés) es prevenir la exposicion a los COCs en el
agua subterranea a concentraciones superiores a los RG. Si bien la implementacion, el monitoreo y el
mantenimiento de los LUC han logrado y mantenido este RAO, cuando los datos de monitoreo de agua
subterranea de tres eventos de monitoreo consecutivos muestren concentraciones de COCs menores o iguales a
los RG, el RAO se habra cumplido la Respuesta Completa y se preparara un ROD de ninguna accion adicional. Los
LUCs también estan disefiados para prevenir el uso no autorizado y no controlado del agua subterranea dentro
del limite de los LUC hasta que se cumplan los RF para todos los COCs.

El benceno, el 1,2-dicloroetano (1,2-DCA) y el metil terc-butil éter (MTBE) se detectaron por encima de sus
respectivos RG durante cada uno de los tres eventos consecutivos de muestreo posteriores al ROD (2015-2017).
Por lo tanto, de acuerdo con la CP-2 del ROD (NAVFAC, 2015), en 2018 se realiz6 una inyeccidn adicional de ISCO
con persulfato activado. Del 29 de octubre de 2018 al 16 de noviembre de 2018, se inyectaron 2,800 galones de
solucion de persulfato de sodio activados por 276 galones de perdxido de hidrogeno en los pozos de monitoreo
MW-01y MW-05, los dos pozos en los que se observaron las excedencias de COC RG durante el muestreo
posterior al ROD, de acuerdo con el enfoque definido en el Anejo del Plan de Trabajo de Accion de Remediacién
(RAWP, por sus siglas en inglés) de AOC E (CH2M, 2018c). MW-04 se incluyé como pozo de monitoreo porque se
encuentra en las inmediaciones y ligeramente pendiente abajo de los dos pozos mostrando excedencias de RG.
Los detalles de la implementacion de la CP-2 se pueden encontrar en el Informe de Finalizacion de la Accion de
Remediacién Provisional de AOC E (CH2M, 2019).

Como se describe en el AOC E RAWP (CH2M, 2015) y en el Anejo del RAWP (CH2M, 2018c), la accion de
remediacion actual (CP-2) implica el monitoreo periédico (como minimo, anual) del agua subterréanea para

NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPANOL PARA LA CONVENIENCIA DEL LECTOR. SE HAN HECHO TODOS LOS ESFUERZOS PARA QUE LA
TRADUCCION SEA PRECISA EN LO MAS RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLES ES LA
VERSION OFICIAL.
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documentar la disminucion de las concentraciones residuales de persulfato a un nivel aceptable, seguido del
monitoreo anual de los COCs del agua subterranea (benceno, 1,2-DCA y MTBE) durante un periodo de 3 afios
consecutivos para observar si repuntan por encima de los RGs.

Después del evento de inyeccion de ISCO de 2018, se llevd a cabo un evento de deteccion en febrero de 2019 para
determinar si los niveles residuales de persulfato en el agua subterrdnea habian disminuido a niveles no
detectables o a niveles lo suficientemente bajos como para permitir el muestreo de COC. Debido a que las
concentraciones de persulfato estaban por encima de los niveles aceptables para el muestreo de COC, las
muestras de agua subterranea recolectadas en febrero de 2019 fueron solo para fines informativos (es decir, no
se consideran el primer evento anual de muestreo de rendimiento de COC posterior a la inyeccion de ISCO). En
enero de 2020, se realiz6 otro evento de deteccion de persulfato; debido a que las concentraciones residuales de
persulfato no se detectaron en los tres pozos de monitoreo de rendimiento (MW-01, MW-04 y MW-05), los pozos
se muestrearon para benceno, 1,2-DCA 'y MTBE.

Segun indicado en el Informe de Estado Anual de 2020 (CH2M, 2020), la alta turbidez de la muestra de agua del
MW-01 en enero de 2020 impidi6 obtener una lectura precisa del persulfato, por lo tanto, se determin6 que si la
lectura de persulfato de MW-01 tomada en el proximo evento anual de muestreo ( es decir, febrero 2021)
sobrepasaba un nivel que podria ser suprimido con 10 miligramos por litro (mg/L) de &cido ascorbico
(aproximadamente 85 mg/L de persulfato), los resultados del 2020 se utilizarian para propositos informativos en
lugar de considerar los resultados del primer monitoreo post-CP-2. No se detectd persulfato en el evento de
deteccion de febrero de 2021 en las muestras de dos pozos (MW-04 y MW-05). La concentracion de persulfato en
la muestra de MW-01 fue de 3.5 mg/L, méas de un orden de magnitud por debajo de la concentracién méaxima
capaz de ser suprimido con 10 mg/L de &cido ascorbico. Aunque el Informe de Estado Anual de 2020 (CH2M,
2020) proporciond las lineas de evidencia del por qué los datos de enero de 2020 probablemente eran apropiados
para utilizar como el primer conjunto de datos de monitoreo de rendimiento posterior a ISCO y establecié que
estos serian utilizados como tales si el persulfato en MW-01 del 2021 hubiera sido lo suficientemente bajo como
para ser suprimido con acido ascérbico (que lo fue), segiin un comentario de la EPA sobre el Borrador del Informe
Anual de 2021, los datos de enero de 2020 fueron utilizados con fines informativos y no se contara como el primer
conjunto de datos de monitoreo de rendimiento posterior al ISCO.

De acuerdo con la informacion anterior, el evento de febrero de 2021 sirvié como el primer evento de monitoreo
del rendimiento posterior a la ISCO porgue todas las concentraciones de persulfato no se detectaron o se
encontraban en un nivel que podia ser apagado por 10 mg/L de conservante de acido ascorbico. El segundo
evento de monitoreo post-ISCO se realiz6 en enero de 2022 y el tercer evento se realizd en enero de 2023. Los
resultados del primer, segundo y tercer evento de monitoreo posterior a la ISCO indicaron que el bencenoy el
1,2-DCA se mantuvieron por debajo de sus RG en los tres pozos de monitoreo de rendimiento (MW-01, MW-04 y
MW-05) durante tres eventos consecutivos y, de acuerdo con el AOC E RAWP y el Addéndum (CH2M, 2015y
2018c), se suspendio el analisis de estos compuestos. Las concentraciones de MTBE estuvieron por debajo de su
RG en los tres pozos por primera vez durante el evento de monitoreo de enero de 2023, lo que indica que serian
necesarios dos eventos de monitoreo consecutivos adicionales (es decir, 2024 y 2025) durante los cuales el MTBE
se mantuvo por debajo de su RG para lograr una Respuesta Completa para el sitio.

Durante el cuarto evento de monitoreo posterior a la ISCO realizado en enero de 2024, los tres pozos de
monitoreo de rendimiento (MW-01, MW-04 y MW-05) se muestrearon para MTBE después del chequeo de
persulfato, que mostro que las lecturas de persulfato no se detectaron. En la Figura ES-3 se pueden encontrar los
resultados del cuarto evento de monitoreo posterior a la ISCO, asi como todos los eventos previos de monitoreo
de rendimiento y muestreo histérico (pre-ROD). Ademas, en enero de 2024 se realizé una inspeccion de los LUC
tal y como se resume en este informe anual.
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RESUMEN EJECUTIVO

Las conclusiones basadas en los datos recopilados durante el cuarto evento de monitoreo del desempefio e
inspeccion de LUC posterior a la CP-2 realizado en enero de 2024 son:

e Laaplicacion de ISCO en 2018 dio lugar a una disminucion de las concentraciones de COC en lugares donde
estaban elevadas por encima de los RGs antes de la aplicacion de ISCO.

e Lasconcentraciones de MTBE en los tres pozos de monitoreo de rendimiento restantes estuvieron por debajo
del RG por segunda vez consecutiva. Cabe destacar que las concentraciones de MTBE han estado por debajo
del RG en los pozos de monitoreo de desempeiio MW-01 y MW-04 desde 2015; estos pozos se mantuvieron
como pozos de monitoreo de rendimiento para ayudar a proporcionar una perspectiva con respecto a las
concentraciones de MTBE observadas en MW-05. Sobre la base de los resultados del MTBE de 2023 y 2024, se
realizard una ronda adicional de monitoreo del MTBE en 2025 para determinar si las concentraciones de
MTBE se mantienen por debajo del RG durante tres eventos consecutivos, lo que justifica una determinacion
de Respuesta Completa como se describid anteriormente.

e LosLUCs estén en su lugar y funcionan segun lo previsto.

240402065748 _AFE1FF5E ix
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SECTION 1

Introduction

This Remedial Action Annual Status Report presents the 2024 annual groundwater monitoring and land use
control (LUC) inspection activities associated with the remedial action at Area of Concern (AOC) E, located within
the former Naval Ammunition Support Detachment (NASD) in Vieques, Puerto Rico (Figures 1-1 and 1-2). AOCE is
the site of a former 500-gallon underground storage tank that stored used oil from vehicle maintenance activities.
The site is less than a tenth of an acre located within the main operation area of the former NASD, which is now
part of the Municipality of Vieques (MOV) Public Works facility.

This report also includes historical analytical data to aid in the monitoring data evaluation. Details of previous
monitoring events performed from 2015 through 2017 following Record of Decision (ROD) issuance but before
the 2018 Contingency Plan 2 (CP-2) injection can be found in the Area of Concern E Remedial Action Annual Status
Report 2016 (CH2M, 2017) for 2015 and 2016 events and Area of Concern E Remedial Action Annual Status Report
2017 for the 2017 event (CH2M, 2018a). Details of the first through third post-CP-2 monitoring events in 2021,
2022, and 2023 can be found in the Area of Concern E Remedial Action Annual Status Reports for 2021, 2022, and
2023 (CH2M, 2022a, 2022b, and 2023).

In accordance with the AOC E ROD (NAVFAC, 2015), the selected remedy for AOC E includes groundwater
monitoring and LUCs with contingency plans to address potential residual persulfate from in situ chemical
oxidation (ISCO) application and the potential rebound of contaminants of concern (COCs) above the remedial
goals (RGs) presented in Table 1-1.

The Remedial Action Objective (RAO) is to prevent exposure to COCs in groundwater at concentrations above RGs.
While LUC implementation, monitoring, and maintenance have achieved and maintained this RAO, when
groundwater monitoring data from three consecutive monitoring events show concentrations of the last
remaining COC are less than or equal to its RG, Response Complete will have been met and a no further action
ROD will be prepared. The LUCs are designed to prevent unauthorized and uncontrolled groundwater use within
the LUC boundary until the RGs for all COCs are achieved.

Benzene, 1,2-dichloroethane (1,2-DCA) and methyl tert-butyl ether (MTBE) were detected above their respective
RGs during each of the three consecutive post-ROD sampling events (2015-2017). Therefore, in compliance with
the ROD CP-2 (NAVFAC, 2015), an additional ISCO injection using activated persulfate was conducted in 2018.
Because implementing the ROD contingency plan was necessary, a Remedial Action Work Plan (RAWP) Addendum
(CH2M, 2018c) was prepared for CP-2 providing details of the oxidant solution to be injected, along with locations,
scheduling, and any modifications to subsequent monitoring protocols.

From October 29, 2018, to November 16, 2018, 2,800 gallons of sodium persulfate solution (4.7%) activated by
276 gallons of hydrogen peroxide (2%) were injected into monitoring wells MW-01 and MW-05, the two wells in
which the COC RG exceedances were observed during post-ROD sampling, in accordance with the approach
defined in the AOC E RAWP Addendum (CH2M, 2018c). MW-04 was included as a monitoring well because it is in
the immediate vicinity and slightly downgradient of the two wells showing RG exceedances. Details of CP-2
implementation can be found in the AOC E Interim Remedial Action Completion Report (CH2M, 2019).

Post CP-2 monitoring events were conducted annually in February 2021, January 2022, January 2023, and January
2024, which is the focus of this report. This report was prepared under the Department of the Navy (Navy)
Comprehensive Long-Term Environmental Action - Navy (CLEAN) Contract No. N62470-21-D-0007 Contract Task
Order (CTO) N6247022F4026 for submittal to Naval Facilities Engineering Systems Command Atlantic (NAVFAC),
Environmental Protection Agency (EPA) Region 2, and Puerto Rico Department of Natural and Environmental
Resources (PRDNER). The Navy, EPA, PRDNER and, for property owned by the Department of Interior, the United
States Fish and Wildlife Service (USFWS), to implement the Vieques Environmental Restoration Program. As noted
previously, AOCE is located on property owned by the MOV. As such, USFWS is not involved in the remedial
action at this site.
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1.1 Objectives and Approach

In accordance with the AOC E RAWP Addendum (CH2M, 2018c), implementation of ROD CP-2 involves periodic (at
a minimum, annually) groundwater monitoring to confirm persulfate concentrations decline to non-detectable or
otherwise acceptably low levels, followed by annual groundwater monitoring of COCs (benzene, 1,2-DCA, and
MTBE) for a minimum of 3 consecutive years to assess if they rebound above RGs. When persulfate is no longer an
active oxidant (i.e., concentrations are non-detect or close to non-detect) and when groundwater monitoring data
from three consecutive annual monitoring events show all COC concentrations less than or equal to RGs,
Response Complete will have been achieved. LUCs are in place to prevent unauthorized and uncontrolled
groundwater use within the LUC boundary until the RGs for all COCs are achieved.

As described in the RAWP Addendum (CH2M, 2018c), groundwater performance monitoring will be conducted
using three monitoring wells (MW-01, MW-04, and MW-05) because at the time of RAWP Addendum preparation
these wells were either located within the area of COC RG exceedances (i.e., wells MW-01 and MW-05) or were
immediately downgradient of these wells (i.e., well MW-04). Because concentrations of all COCs remained below
the RGs in the remaining AOC E monitoring wells (i.e., MW-03, MW-07, and MW-08) for the three consecutive
post-ROD annual sampling events, further monitoring of these wells was not necessary. All AOC E monitoring
wells are shown in Figure 1-3.

In accordance with the RAWP Addendum (CH2M, 2018c), groundwater performance monitoring parameters for at
least the first three post-CP-2 monitoring events comprised the three remaining COCs (benzene, 1,2-DCA, and
MTBE) because the RGs for naphthalene, 2-methylnaphthalene, and xylenes were achieved prior to the 2018 CP-2
implementation (i.e., concentrations below RGs for three consecutive annual performance monitoring events). As
of the 2023 sampling event, benzene and 1,2-DCA concentrations had remained below RGs for three consecutive
annual performance monitoring events and further analysis of these constituents was discontinued. Therefore,
the 2024 performance monitoring event was conducted using monitoring wells MW-01, MW-04, and MW-05 from
which groundwater samples were collected and analyzed for MTBE.

Additionally, LUC monitoring and maintenance was performed, which comprised evaluating the structural
integrity of the fence (including gate and lock), signs, and monitoring wells and performing repairs as warranted.

1-2 240402065748 _AFE1FF5E



Table 1-1

Remedial Goals for AOC E

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Chemicals of Concern Remedial Goal Basis
Benzene 5 pg/L MCL
1,2-Dichloroethane 3.8 ug/L PRWQS for Groundwater (SG); an ARAR that is lower than the
MCL of 5 pg/L
MTBE 120 pg/L ELCR of 1X10° and HI of 0.02 (EPA, 2013)
Notes:

Mg/L = micrograms per liter

ELCR = excess lifetime cancer risk

HI = hazard index

MCL = Federal Maximum Contaminant Level (EPA, 2009)

PRWQS = Puerto Rico Water Quality Standards (March 2010; for groundwater — Class SG)
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SECTION 2

Groundwater Sampling and Evaluation

This section provides a description of the groundwater monitoring methodology and results associated with the
2024 annual groundwater sampling event. It also includes analytical results from historical sampling events to aid
in the monitoring data evaluation.

2.1 Persulfate Screening

Persulfate readings for the three performance monitoring wells were taken prior to sampling using the Sodium
Persulfate CHEMets® Visual Kit. Based on the persulfate results, sample vials pre-preserved with 0.83 milligrams
(mg) ascorbic acid were not needed and 40 milliliters (ml) volatile organic analysis (VOA) vials pre-preserved with
hydrochloric acid (HCL) were used for sample collection. As shown in Table 2-1, the persulfate screening results
during the January 2024 event were non-detect based on the CHEMets Visual Kit scale.

2.2 Groundwater Elevation Measurements

The depth to groundwater was gauged to the nearest 0.01 foot at eight AOC E monitoring wells on January 29,
2024, prior to the 2024 COC performance monitoring sampling event. Water-level depths were used in
conjunction with the top-of-casing survey data to calculate groundwater elevations at each of the eight wells, as
shown in Table 2-1 and displayed in Figure 2-1. Water-level measurements indicate the groundwater flow
direction at the site is generally toward the northwest, which is consistent with historical findings.

Figure 2-2 is a graph showing the groundwater elevation of each well versus precipitation for the last five long-
term monitoring sampling events. In September 2022, groundwater elevations at AOC E demonstrated an
increase up to 10 feet following Hurricane Fiona. Following hurricanes, groundwater elevations have declined to
levels similar to pre-hurricane conditions.

2.3 Groundwater Sampling

The groundwater samples were collected from MW-01, MW-04, and MW-05 on January 30, 2024, and analyzed
for MTBE. Low-flow sampling techniques were applied using a bladder pump with MP50 control unit and water
quality parameters were taken at 5-minute intervals using a YSI Quatro and turbidity readings using a Hach21000Q.
During the sampling event, the flow rates were adjusted downward to attempt to maintain the drawdown at 0.3
foot or less. However, none of the wells could sustain the low-flow rate and were pumped dry. This condition has
been observed historically at this site and is due to the low-transmissive saprock in which the saturated zone, and
therefore the monitoring wells, are located. Once purged, groundwater sampling was conducted per Standard
Operating Procedure (SOP) B-1 Groundwater Sampling Procedure, Low Stress (Low Flow) Purging and Sampling
located in the Master Standard Operating Procedures, Protocols, and Plans, Revision - 2018 (CH2M, 2018b).
Groundwater in MW-01 was allowed to recover overnight and sampling was conducted the next day.

2.31 Sample Handling

Sample handling included sample documentation, nomenclature, packaging, shipping, and custody. Procedures
followed are described in SOP H-1 Preparing Field Logbooks, SOP H-4 Chain-of-Custody, and SOP H-5 Packaging
and Shipping Procedures for Samples Not Considered Dangerous Goods in the Master Standard Operating
Procedures, Protocols, and Plans, Revision - 2018 (CH2M, 2018b). Groundwater sampling logs for the 2024
performance monitoring event are included in Appendix A.

2.3.2  Quality Assurance and Quality Control

Field quality assurance (QA) and quality control (QC) samples were collected during the performance monitoring
field activities in order to: (1) confirm that decontamination procedures were properly implemented (e.g.,
equipment rinsate samples); (2) evaluate sampling efficacy (e.g., field duplicates); and (3) evaluate the potential
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that contamination occurred during shipping (e.g., trip blanks). The field QA/QC samples were collected in
accordance with Worksheet #28 of the groundwater monitoring Sampling and Analysis Plan (SAP) (Appendix C of
the RAWP [CH2M, 2015]).

2.3.3 Decontamination

Non-disposable equipment involved in the field sampling activities was decontaminated upon arrival at the site,
between sampling locations, and at the conclusion of the groundwater monitoring activities. Decontamination
procedures followed are described in SOP E-1 Decontamination of Personnel and Equipment in the Master
Standard Operating Procedures, Protocols, and Plans, Revision - 2018 (CH2M, 2018b).

2.34 Remediation-derived Waste Handling and Disposal

Three types of potentially contaminated wastes were generated during the fieldwork: (1) used personal
protective equipment (PPE); (2) fluids from the decontamination of sampling tools, other equipment, and PPE;
and (3) purge water from groundwater sampling. The PPE was decontaminated and disposed of with normal
trash. Purge and decontamination water (approximately 13 gallons) generated during the 2024 annual
performance monitoring event was allowed to evaporate.

2.4 DataEvaluation

This subsection presents information on the management and evaluation of analytical data collected during the
2024 annual performance monitoring event, including data tracking and validation.

24.1 Data Tracking, Validation, and Data Quality Evaluation

The management and tracking of data from the time of field collection to receipt of validated electronic analytical
results reflects the overall quality of the analytical results. Field samples and their corresponding analytical tests
were recorded on chain-of-custody forms for submission to the laboratory. Chain-of-custody entries were
checked to determine if all designated samples were collected and submitted for the appropriate analyses. Upon
receipt of the samples by the laboratory, a comparison to the field information was made to determine if each
sample was analyzed for the correct parameters. In addition, a check was made to confirm that the proper
number of QA/QC samples was collected. QA/QC samples comprise equipment blanks, trip blanks, duplicates,
matrix spike (MS)/matrix spike duplicate (MSD) samples, and laboratory blanks.

Groundwater samples were submitted to Katahdin Analytical Services in Scarborough, Maine, for MTBE analysis
using laboratory method SW-846 8260C. The analytical results summary table is provided in Appendix B.
Analytical data reports for the 2024 annual performance monitoring event were submitted to Environmental Data
Services, Inc. for third-party data validation. The data validator produced data validation reports, which are
presented in Appendix C. Validation was performed as described in Worksheet #36 of the groundwater
monitoring SAP (Appendix C of the RAWP [CH2M, 2015]). These steps (third party validation and electronic data
handling) serve to increase the confidence associated with data quality and usability.

A Data Quality Evaluation (DQE) was performed on the analytical data in accordance with Worksheet #37 of the
groundwater monitoring SAP (Appendix C of the RAWP [CH2M, 2015]). There were no rejected results, the
reporting limit requirements were met, and reporting limits were sufficiently less than screening levels; therefore,
the data are fully usable for the intended purpose. Results of the evaluation are summarized in Appendix D.

24.2 Groundwater Parameter Evaluation

The data for each of the water quality parameters are shown in Figures 2-3 through 2-8. The data show, in
general, a similar but more subdued pattern following the CP-2 ISCO injection compared to what was observed
following the pilot study ISCO injections. This pattern is likely due to injecting a smaller reagent volume compared
to the pilot study.
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SECTION 2-GROUNDWATER SAMPLING AND EVALUATION

24.3  Groundwater Analytical Results

Table 2-2 and Figure 2-9 show the historic detections and RG exceedances for benzene, 1,2-DCA, and MTBE for
groundwater samples collected in 2019 (information purposes only), 2020 (information purposes only), 2021 (first
post-CP-2 injection performance monitoring event), 2022 (second post-CP-2 injection performance monitoring
event), 2023 (third post-CP-2 injection performance monitoring event), and 2024 (fourth post-CP-2 injection
performance monitoring event) from wells MW-01, MW-04, and MW-05. Historic COC data (i.e., prior to CP-2
injection) are provided in Table 2-3 for perspective. Monitoring for benzene and 1,2-DCA was discontinued
following the 2023 event because their concentrations were below their respective RG for three consecutive
events. Figure 2-10 presents the time series trend graph for MTBE, which has been below the RG in the three
performance monitoring wells for the last two monitoring events (January 2023 and January 2024).

The following are observations from the 2024 and historic MTBE performance monitoring data:

e Prior to and since implementing the ISCO injections, MTBE concentrations have demonstrated an overall decline
to below the RG in the three performance monitoring wells. MTBE concentrations in wells MW-01 and MW-04
have been considerably below the RG of 120 micrograms per liter (ug/L) since 2015. Beginning in 2019, the
MTBE concentrations in well MW-05 have been relatively close to the RG and significantly lower than historic
concentrations. Since 2023, the MTBE concentration in well MW-05 has been below the RG.
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TABLE 2-1

Groundwater Elevation and Field Parameters

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Depth to Depth to Depth to Depth to Depth to Depth to
TOC well Denth ISireenI Screen Interval Northing Easting Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater (gountc_lwater (SElrountQWater (gountc_lwater (SElrountQWater (gountc_lwater (SElrountQWater pH pH pH pH pH pH
WellID | Elevation ?ﬁ bfs‘)) g:;tvs Elevation UTMNADS3 | UTMNADS3 | belowTOC | belowTOC | belowTOC | belowTOC | belowTOC | belowToc | cvarenon | Hevationon | Hevationon | Hevationon | Hevationon | Hevationon
(ftamsl) (ftbls) (ftamsl) Meters Meters 2/19/2019 | 1/13/2020 | 2/1/2021 | 1/12/2022 | 1/16/2023 | 1/29/2024 | 2/20/2019 | 1/13/2020 | 2/1/2021 | 1/12/2022 | 1/16/2023 | 1/29/2024 | 2/20/2019 | 1/13/2020 |2/2/2021**| 1/13/2022 | 1/16/2023 | 1/30/2024
(ft btoc) (ft btoc) (ft btoc) (ft btoc) (ft btoc) (ft btoc) (ft amsl) (ft amsl) (ft amsl) (ft amsl) (ft amsl) (ft amsl)
MW-01 43.93 50 40-50 3.9310-6.07 | 232797.520 | 2005684.767 38.72 41.30 36.64 42.60 34.55 41.00 5.21 2.63 7.29 1.33 9.38 2.93 5.73 6.23 6.88 6.97 6.79 6.77
MW-02 42.68 50 40-50 2.68t0-7.32 | 232790.248 | 2005701.614 _ _ _ 41.57 33.96 40.18 _ _ _ 1.11 8.72 2.50 NM NM NM NM NM NM
MW-03 44.06 50 40-50 4.06t0-5.94 | 232799.796 | 2005679.684 38.78 40.35 36.60 42.57 34.18 40.97 5.28 3.71 7.46 1.49 9.88 3.09 NM NM NM NM NM NM
MW-04 43.60 50 40-50 3.60t0-6.40 | 232793.297 | 2005687.006 38.46 40.11 36.62 42.29 34.53 40.70 5.14 3.49 6.98 1.31 9.07 2.90 10.59 10.86 10.28 10.80 9.74 8.79
MW-05 44.32 50 40-50 4.32t0-5.68 | 232798.483 | 2005687.310 38.68 40.72 36.38 42.76 33.82 40.80 5.64 3.60 7.94 1.56 10.50 3.52 6.71 6.92 6.86 7.54 6.87 6.92
MW-06 44.34 46 36-46 8.34t0-1.66 | 232808.824 | 2005691.678 _ _ _ _ 34.30 40.80 _ _ _ _ 10.04 3.54 NM NM NM NM NM NM
MW-07 43.41 50 40-50 3.4110-6.59 232778* 2005704* 39.16 40.53 37.33 42.44 34.38 41.14 4.25 2.88 6.08 0.97 9.03 2.27 NM NM NM NM NM NM
MW-08 43.04 50 40-50 3.04t0-6.96 232792* 2005698* 38.40 39.86 36.45 41.85 30.48 40.39 4.64 3.18 6.59 1.19 12.56 2.65 NM NM NM NM NM NM

* Coordinates were obtained by CH2M in 2007 using a hand held GPS unit.
** Measurements for MW-04 were recorded on 2/16/2023.

*** Turbidity too high to obtain accurate persulfate reading.
The 2022 DO measurements for wells MW-04 and MW-05 are likely biased high and not

representative of dissolved oxygen in the saturated zone as they were collected after the wells were
dewatered and allowed to recover. DO measurements obtained for these wells before they purged
dry were stabilized at 0 mg/L, indicative of anoxic conditions consistent with the ORP measurements
for the same wells.

Northing and Easting coordinates are in UTM meters.

uS/cm = microSiemens per centimeter

ft amsl = feet above mean sea level (NGVD 1929)

ft bls = feet below land surface

ft btoc = feet below top of casing

mg/L = milligrams per liter

mV = millivolt

NM = Not measured; well removed from performance monitoring program
NTU = Nephelometric Turbidity Unit

ORP = oxidation-reduction potential

TOC = top of casing

UTM NAD 83 = Universal Transverse Mercator, North American Datum 83
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TABLE 2-1

Groundwater Elevation and Field Parameters

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

100 |orompn| S | Soeeninienal | norting | csting | consueny | conaetmiy | concmny | oty | contty | cony | O | O | o ] o | o | o | oo | po | po | oo | B0 | Do

Well ID Elevation (ftbls) Depth Elevation UTM NAD 83 UTM NAD 83 (uS/cm) (uS/cm) (uS/cm) (uS/cm) (us/cm) (uS/cm)
(ftamsl) (ftbls) (ftamsl) Meters Meters 2/20/2019 | 1/13/2020 | 2/2/2021%* | 1/13/2022 | 1/16/2023 | 1/30/2024 | 2/20/2019 | 1/13/2020 |2/2/2021%* | 1/13/2022 | 1/16/2023 | 1/30/2024 | 2/2072019 | 1/13/2020 | 2/2/2021%*| 1/13/2022 | 1/16/2023 | 1/30/2024

MwW-01 43.93 50 40-50 3.93t0-6.07 | 232797.520 | 2005684.767 9,300 17,500 22,578 24,600 18,358 17,100 356.9 -75 113.6 41 -55.3 -1.0 7.49 0.08 4.36 0.96 0.81 1.37
MW-02 42.68 50 40-50 2.68t0-7.32 | 232790.248 | 2005701.614 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
MW-03 44.06 50 40-50 4.06t0-5.94 | 232799.796 | 2005679.684 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
MW-04 43.60 50 40-50 3.60t0-6.40 | 232793.297 | 2005687.006 11,318 7,950 8,083 12,400 2,800 8,320 9.7 -35.0 56.2 -129.0 135.7 107.0 4.38 4.15 3.84 2.29 1.04 4.57
MW-05 44.32 50 40-50 4.32t0-5.68 | 232798.483 | 2005687.310 | 11,645 28,950 10,747 14,200 3,916 4,770 3.9 -81.0 -155.3 -162.0 -99.4 -219.0 2.22 0.00 0.30 2.74 0.57 0.48
MW-06 44.34 46 36-46 8.34t0-1.66 | 232808.824 | 2005691.678 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
MW-07 43.41 50 40-50 3.41t0-6.59 232778* 2005704* NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
MW-08 43.04 50 40-50 3.04 to -6.96 232792* 2005698* NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM

* Coordinates were obtained by CH2M in 2007 using a hand held GPS unit.
** Measurements for MW-04 were recorded on 2/16/2023.

*** Turbidity too high to obtain accurate persulfate reading.
The 2022 DO measurements for wells MW-04 and MW-05 are likely biased high and not

representative of dissolved oxygen in the saturated zone as they were collected after the wells were

dewatered and allowed to recover. DO measurements obtained for these wells before they purged

dry were stabilized at 0 mg/L, indicative of anoxic conditions consistent with the ORP measurements

for the same wells.

Northing and Easting coordinates are in UTM meters.

uS/cm = microSiemens per centimeter

ft amsl = feet above mean sea level (NGVD 1929)

ft bls = feet below land surface
ft btoc = feet below top of casing
mg/L = milligrams per liter

mV = millivolt
NM = Not measured; well removed from performance monitoring program

NTU = Nephelometric Turbidity Unit
ORP = oxidation-reduction potential

TOC = top of casing
UTM NAD 83 = Universal Transverse Mercator, North American Datum 83
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TABLE 2-1

Groundwater Elevation and Field Parameters

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

T T [ R I N O vl B I o ol B o Bl Il Bl Rl Rl e
Well ID Elevation (ftbls) Depth Elevation UTM NAD 83 UTM NAD 83
(ftamsl) (ftbls) (ftamsl) Meters Meters 2/20/2019 | 1/13/2020 |2/2/2021%*| 1/13/2022 | 1/16/2023 | 1/30/2024 | 2/20/2019 | 1/13/2020 | 2/2/2021** | 1/13/2022 | 1/16/2023
MwW-01 43.93 50 40-50 3.93t0-6.07 | 232797.520 | 2005684.767 >999 331 390 307 16.64 48.00 350 el 35 0.7 <0.7
MW-02 42.68 50 40-50 2.68t0-7.32 | 232790.248 | 2005701.614 NM NM NM NM NM NM NM NM NM NM NM
MW-03 44.06 50 40-50 4.06t0-5.94 | 232799.796 | 2005679.684 NM NM NM NM NM NM NM NM NM NM NM
MW-04 43.60 50 40-50 3.60t0-6.40 | 232793.297 | 2005687.006 366 47 4.44 0.00 13.60 2.54 14 <0.7 0.0 0.7 <0.7
MW-05 44.32 50 40-50 4.32t0-5.68 | 232798.483 | 2005687.310 40.8 31 5.39 452 4.89 0.30 <0.7 <0.7 0.0 ok <0.7
MW-06 44.34 46 36-46 8.34t0-1.66 | 232808.824 | 2005691.678 NM NM NM NM NM NM NM NM NM NM NM
MW-07 43.41 50 40-50 3.41t0-6.59 232778* 2005704* NM NM NM NM NM NM NM NM NM NM NM
MW-08 43.04 50 40-50 3.04 to -6.96 232792* 2005698* NM NM NM NM NM NM NM NM NM NM NM

* Coordinates were obtained by CH2M in 2007 using a hand held GPS unit.
** Measurements for MW-04 were recorded on 2/16/2023.

*** Turbidity too high to obtain accurate persulfate reading.
The 2022 DO measurements for wells MW-04 and MW-05 are likely biased high and not

representative of dissolved oxygen in the saturated zone as they were collected after the wells were
dewatered and allowed to recover. DO measurements obtained for these wells before they purged
dry were stabilized at 0 mg/L, indicative of anoxic conditions consistent with the ORP measurements
for the same wells.

Northing and Easting coordinates are in UTM meters.

uS/cm = microSiemens per centimeter

ft amsl = feet above mean sea level (NGVD 1929)

ft bls = feet below land surface

ft btoc = feet below top of casing

mg/L = milligrams per liter

mV = millivolt

NM = Not measured; well removed from performance monitoring program
NTU = Nephelometric Turbidity Unit

ORP = oxidation-reduction potential

TOC = top of casing

UTM NAD 83 = Universal Transverse Mercator, North American Datum 83
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Table 2-2

Groundwater Detections and Exceedances

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Well MW-01 MW-01 (dup) MW-01 MW-01 (dup) MW-01 MW-01 (dup) MW-01 MW-01 (dup) MW-01 MW-01 (dup) MW-01 MW-01 (dup)
Sample ID Regc?;'al VWAE-MWO1P-0219 | VWAE-MWO1P-0219 | VWAE-MW01-0120 | VWAE-MWO1P-0120 | VWAE-MWO01-0221 | VWAE-MWO01P-0221 | VWAE-MWO01-0122 | VWAE-MWO1P-0122 [ VWAE-MW01-0123 | VWAE-MWO1P-0123 | VWAE-MW01-0124 | VWAE-MWO1P-0124
Sample Date 2/20/19 2/20/19 1/14/20 1/14/20 2/2/21 2/2/21 1/13/22 1/13/22 1/17/23 1/17/23 1/30/24 1/30/24
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 05U 05U 05U 05U 05U 05U 05U 05U 0.42 ) 05U N/A N/A
Benzene 5 141 1.4 0.951) 1.3 0.851J 0.881J 1.2 1.2 0.67 J 0.531 N/A N/A
Methyl-tert-butyl ether (MTBE) 120 05U 05U 0.93 ) 0.92 ] 2.6 2.4 4.4 4.6 5.7 5.2 6.8 6.6
Well MW-04 MW-04 MW-04 MW-04 MW-04 MW-04 MW-04 MW-04

Sample ID Regc?;'al VWAE-MW04-0219 | VWAE-MWO04-0120 | VWAE-MW04-0221 | VWAE-MW04-0122 | VWAE-MWO04-0221 | VWAE-MW04-0122 | VWAE-MWO04-0123 | VWAE-MW04-0124

Sample Date 2/20/19 1/14/20 2/3/21 1/13/22 2/3/21 1/13/22 1/16/23 1/30/24

Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 05U 05U 05U 05U 05U 05U 05U N/A

Benzene 5 05U 05U 05U 05U 05U 05U 05U N/A

Methyl-tert-butyl ether (MTBE) 120 8J 12 14 15 14 15 7.5 6.5 J+

Well MW-05 MW-05 MW-05 MW-05 MW-05 MW-05

Sample ID Regc?;'al VWAE-MWO05-0219 | VWAE-MWO05-0120 | VWAE-MW05-0221 | VWAE-MWO05-0122 | VWAE-MWO05-0123 | VWAE-MWO05-0124

Sample Date 2/20/19 1/14/20 2/2/21 1/13/22 1/17/23 1/30/24

Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 05U 0.36 ) 05U 05U 05U N/A

Benzene 5 2.7 0.45 ) 0.78 ) 0.711 05U N/A

Methyl-tert-butyl ether (MTBE) 120 140 230 140 180 42 100

Bolding indicates detection
Gray shading indicates RG exceedance

J = estimated
U = non-detect or not detected at significantly greater

than that in an associated blank
UG/L = micrograms per liter

PAGE10F 1



Table 2-3

Historic Groundwater Detections and Exceedances
AOC E Remedial Action Annual Status Report 2024
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Well _ MW-01 MW-01 MW-01 MW-01 MW-01 MW-01 (dup) MW-01 MW-01 MW-01 (dup)
Sample ID Reg:;'al VWAE-MWO01P-0219 | VWAE-MWO1P-0219 | VWAE-MWO1P-0219 | VWAE-MWO1P-0219 | VWAE-MWO01-0315 | VWAE-MWO1P-0315 | VWAE-MW01-0116 | VWAE-MWO01-0117 | VWAE-MWO1P-0117
Sample Date 9/11/98 9/1/04 7/29/08 3/17/10 3/31/15 3/31/15 1/6/16 1/13/17 1/13/17
Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 N/A <0.5 <0.5 <0.5 4.4 3.9 7.5 6.6 6.1
Benzene 5 17 4.1 3.8 6.4 2.1 1.9 3.2 6.6 5.8
Methyl-tert-butyl ether (MTBE) 120 N/A 260 150 120 23 21 18 21 20
Well _ MW-04 MW-04 MW-04 MW-04 MW-04 MW-04 MW-04

Sample ID ReGm;;'al VWAE-MW04-0500 | VWAE-MWO04-0804 | VWAE-MWO04-0708 | VWAE-MWO04-0310 VWAE-MW04-0315 | VWAE-MWO04-0116 | VWAE-MW04-0117

Sample Date 5/1/00 8/30/04 7/29/08 3/17/10 3/31/15 1/6/16 1/12/17

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 <1 4.6 <0.5 <5 05U 05U 05U

Benzene 5 2 0.72] <0.5 <5 05U 0.351] 0.511

Methyl-tert-butyl ether (MTBE) 120 N/A 234 110 130 14 26 12

Well _ MW-05 MW-05 MW-05 MW-05 MW-05 MW-05 MW-05

Sample ID Reg:;'al VWAE-MWO05-0415 | VWAE-MWO05-0415 | VWAE-MWO05-0116 | VWAE-MWO05-0117 VWAE-MWO05-0415 | VWAE-MWO05-0116 | VWAE-MW05-0117

Sample Date 5/1/00 8/30/04 7/29/08 3/17/10 4/1/15 1/6/16 1/13/17

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 3.8 32 7.2 <0.5 <0.5 0.851) 0.85) 05U

Benzene 5 6 1.2 16 45 9.8 7.8 7.9

Methyl-tert-butyl ether (MTBE) 120 N/A 1,220 560 520 350 380 340

Bolding indicates detection
Gray shading indicates RG exceedance

J = estimated

U = non-detect or not detected at significantly
greater than that in an associated blank

UG/L = micrograms per liter

N/A = Not applicable
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Sample ID MWO04 | MWO04 | MW04 | MWO04 | MWO04 MWO04 MWO04 | MW0O4 | MWO4 | MW04 | MW04 | MW04 | MWO04 Sample ID MWO05 | MWO05 | MWO05 | MWO5 | MWO05 MWO05 MWO05 MWO5 | MWO5 | MWO05 | MW05 | MWO05 | MWO05
Sample Date  ]05/01/00(08/30/04]07/29/08|03/17/10| 04/01/15| 01/06/16 | 01/13/17 | 02/20/19 | 01/14/20 | 02/03/21 | 1/13/22 | 1/16/23 | 1/30/24 Sample Date 5/1/00 | 8/30/04 | 7/29/08 | 3/17/10 | 4/1/15 1/6/16 | 1/13/17 | 2/20/19 | 1/14/20 | 2/2/21 | 1/13/22 | 1/17/23 | 1/30/24
Volatile Organic Compounds (bg/L) Post-ROD Post-ROD Post-ROD  Infor-  Infor- 2nd Volatile Organic Compounds (Wg/L) Post-ROD Post-ROD Post-ROD  Infor-  Infor- 2nd
1st Round 2nd Round 3rd Round masonal masonal IstRound - poypg  3rdRound 4th Round 1st Round 2nd Round 3rd Round masonal masonal IstRound Round 3rd Round 4th Round
1,2-DCA <1 4.6 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA 1,2-DCA 32 7.2 <0.5 <0.5 0.85] 0.85] <0.5 <0.5 0.36 <0.5 <0.5 <0.5 NA
Benzene 2 0.72J <0.5 <5 <0.5 0.53J 0.51J <0.5 <0.5 <0.5 <0.5 <0.5 NA Benzene 6 1.2 16 457 9.8 7.8 7.9 2.7 0.45J 0.78J 0.71J <0.5 NA
MTBE NA 234 110 130 14 26 12 8J 12 14 15 7.5 6.5 J+ MTBE NA 1,220 560 520 350 380 340 140 230 140 210 42 100
L7
[T
_¢_ GRASS
| MW-06
¥ <« MW-05
APPROXIMATE LIMITS
FORMER UST—— 11 OF THE FORMER UST__ //
OILDRAINLINE | \/LOCATION (/
MW-01 \
BUILDING 2016
GRAVEL
GRASS PARKING AREA
AREA
MW-03 -~
LEGEND
—¢- Water-level Monitoring Well
-¢- Performance Monitoring Well
-} Groundwater Flow Direction
Notes:
1. All concentrations are in micrograms per liter (Ug/L). Sample ID MWO01 | MWO1 | MWO1 | MWO1 | MWO1 MWO01 MWO01 MWO01 | MW01 | MwO0l | Mwol | MWOl1 | MWO1
2. Bold results indicate a detection. Sample Date 9/11/98 | 9/1/04 | 7/29/08 | 3/17/10 | 3/31/15 | 1/6/16 | 1/13/17 | 2/20/19 | 1/14/20 | 2/2/21 | 1/13/22 | 1/17/23 | 1/30/24
3. Bold/highlighted results indicate RG exceedance. Volatile Organic Compounds (ug/L) Post-ROD Post-ROD Post-ROD  Infor- Infor- 2nd
4. pg/L microgram(s) per liter 1stRound 2nd Round 3rd Round masonal masonal 1st Round Round 3rd Round 4th Round
5. <  Non-detected results (below detection limit) 1,2-DCA NA <0.5 <0.5 <0.5 4.4 7.5 6.6 <0.5 <0.5 <0.5 <0.5 0.42] NA
6. J Estimated result Benzene 17 4.1 3.8 6.4 2.1 3.2 6.6 143 1.3 0.88J 1.2 0.67J NA
7. NA Notanalyzed MTBE NA 260 150 120 23 18 21 <0.5 0.93J 2.6 4.6 5.7 6.8
8. Post-ROD 1%, 2" and 3 Rounds refer to Remedial
Action-Operations Monitoring events prior to 2018 injection. Figure 2-9
2013 Aerial Photograph 9. | Contaminant of Concern | RG (ug/L) Pre-ROD and Post-ROD Sampling Results
1,2-Dichloroethane (1,2-DCA) 3.8

A 0 20 40
L 1 L | ]

North Scale in Feet

Benzene 5
Methyl-tert-butyl ether (MTBE) 120

AOC E Remedial Acaon Annual Status Report
Former Naval Ammunison Support Detachment
Vieques, Puerto Rico
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SECTION 3

Land Use Controls

This section discusses the inspection and findings associated with the physical controls (fence/gate, warning signs,
and locks), vegetation, and condition of the monitoring wells at AOC E.

3.1 Inspection Details

LUC inspections were conducted on January 31, 2024. The 2024 inspection form and representative photographs,
including well maintenance/repair photos, are included in Appendix E. Note that Appendix E also contains
representative photographs of persulfate screening during groundwater sampling.

All eight warning signs were observed to be undamaged and fastened securely to the AOC E fence. The fence
surrounding the site is structurally sound with locks functioning properly on the gates and no evidence of
trespassing. Even with the presence of some vines and small saplings observed growing on the chain link fence at
isolated areas around the fence perimeter, LUC protectiveness has not been hindered. Based on the vegetation
growth rates in Vieques, quarterly vegetation maintenance will continue to ensure LUC integrity and the ability to
monitor LUCs until the Response Complete determination is made.

Vegetation is cleared around the monitoring wells prior to monitoring events to facilitate sampling and inspection.
Each monitoring well was inspected and determined to be in acceptable condition with respect to its monitoring
purpose. The bolts at MW-02 were observed to be rusted and were replaced and a bolt was missing at well
MW-06 due to stripped threading on the surface protective casing. Repairs were made to the surface protective
casing of MW-06 and the bolts replaced on April 24, 2024.

LUCs are in place and working as intended, there are no protectiveness issues, as shown on the LUC Inspection
Form in Appendix E.
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SECTION 4

Conclusions and Recommendations

This section presents the conclusions of the performance monitoring data evaluation and LUC activities and
associated recommendations.

4.1 Conclusions

e The MTBE concentration in well MW-05 was below the RG for the second consecutive sampling event,
potentially signaling the RG has been attained (pending confirmation via a third consecutive sampling event in
2025).

e LUCsare in place and functioning as intended. Routine maintenance and periodic monitoring ensure LUC
integrity.

e The rusted and/or missing bolts at MW-02 and MW-06 identified in the LUC Inspection Form (Appendix E)
were replaced.

4.2 Recommendations

Based on the 2023 and 2024 MTBE results, an additional round of MTBE monitoring will be performed in 2025 to
determine if MTBE concentrations remain below the RG for three consecutive events, thereby warranting a
Response Complete determination.

Continue LUC monitoring and maintenance until the remaining COC (MTBE) concentrations are demonstrated to
have reached and maintained the RG for three consecutive annual sampling events, at which time a Response
Complete determination will be made.
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Appendix A
Groundwater Sampling Logs



GROUNDWATER SAMPLING DATA SHEET

WELL ID: VWAEMWO01

Project Name:

AOC E Long-Term Monitoring

Groundwater Sampling Casing Materials: PVC Well Depth: 50.45 Ft btoc
Project Number: 0007NVV2 A.PN.EV.FI.FK-SI Well Head PID Reading:  VOC: 0 (ppm) Start Water Level: 41.84 Ft btoc
Start Date: January 29-30, 2024 Water Column: 8.61 Ft
Sampling Team: Alexan)(lira Gonzalez, Other Weather: {3 Sunny, 80F Well Diameter: 2 In
Diam (in.) Vol. (gal/ft) Volume per Foot: 0.163 Gal/ft
Purge Method: Low Flow 1 0.041 Well Volume: 141 Gal
Equipment Bladder Pump, 1.25 0.064 Start Time: 10:38
K'A(LTSSAE 2 0.163 End Time: 08:59
’ 4 0.653 Total Volume Purged: 25 Gal
Tubing Materials: Notes:
btoc = below top of casing
(mL/min) = milliliters per minute
(mS/cm) (=SLr:1)iITigi?:éirsdpg?::ntimeter Screened Interval: TBD Ft btoc
(mV) = Millivolts
(mg/L) = Milligrams per liter
(NTU) = Nephelometric Turbidity Unit
Pumping/Tube Intake: 45,5 Ft btoc
WELL STABILIZATION DATA
Time PuF:r;i)éng Water level pH SP. Cond. Temp. ORP D.O. Turbidity Appearance
(mL/min) (ft) (SV) (mS/cm) (°C) (mV) (mg/L) (NTU)
11:07 150 42.05 6.40 17.300 31.27 103.00 3.52 31.60 Clear
11:12 150 42.35 6.37 17.300 31.03 103.00 3.20 25.20 Clear
11:17 150 42.53 6.36 17.300 30.72 103.00 3.12 25.70 Clear
11:22 150 42.61 6.35 17.200 30.62 103.00 3.11 26.10 Clear
11:27 150 42.61 6.35 17.200 30.94 103.00 3.03 29.40 Clear
11:46 150 43.35 6.34 17.200 30.82 103.00 3.11 200.00 Cloudy
11:51 150 43.65 6.35 17.400 29.95 103.00 3.67 324.00 Cloudy
12:01 150 44.88 6.69 17.200 30.15 103.00 3.30 196.00 Cloudy
12:06 150 45.00 6.46 17.200 30.05 103.00 2.93 106.00 Cloudy
12:11 100 46.00 6.39 17.300 30.05 103.00 2.83 130.00 Cloudy
12:16 150 >46.00 6.39 17.500 30.30 103.00 2.83 309.00 Cloudy
12:21 150 >46.00 6.41 17.600 30.30 103.00 2.81 176.00 Cloudy
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GROUNDWATER SAMPLING DATA SHEET | WELL ID: VWAEMWO01
WELL STABILIZATION DATA
Time Pugi)éng Water level pH SP. Cond. Temp. ORP D.O. Turbidity Appearance
(mL/min) (ft) (SU) (mS/cm) (°C) (mV) (mg/L) (NTU)
12:26 150 >46.00 6.41 17.600 30.38 103.00 2.81 165.00 Cloudy
08:25 200 41.38 6.81 16.900 26.33 126.00 3.06 76.80 Cloudy
08:30 200 41.73 6.82 17.100 27.02 62.00 2.39 70.20 Clear
08:35 200 42.02 6.77 17.100 27.67 -1.00 1.37 48.00 Clear
SAMPLE INFORMATION
Sample ID: VWAE-MW01-0124 Primary Laboratory: Katahdin
Analyses: SW-846 8260C Shipment Method:
Collection Date/Time: ~ 01/30/24 QC Sample:  YES
08:45
Sample Comments: QC Sample ID:  VWAE-MWO01P-0124
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GROUNDWATER SAMPLING DATA SHEET

WELL ID: VWAEMWO04

Project Name:

AOC E Long-Term Monitoring

) Casing Materials: PVC Well Depth: 50.72 Ft btoc
Groundwater Sampling
Project Number: 0007NVV2 A.PN.EV.FI.FK-SI Well Head PID Reading:  VOC: 0 (ppm) Start Water Level: 40.19 Ft btoc
Start Date: January 30, 2024 Weather: Sunny, 80 F Water Column: 10.53 Ft
Sampling Team: Alexandra Gonzalez, Other Well Diameter: 2 In
Diam (in.) Vol. (gal/ft) Volume per Foot: 0.163 Gal/ft
Purge Method: Low Flow 1 0.041 Well Volume: 1.72 Gal
Equipment Bladder Pump, 1.25 0.064 Start Time: 08:30
rﬂoﬁlpSAE 2 0.163 End Time: 10:10
ulti
: 4 0.653
Total Volume Purged: 15 Gal
Tubing Materials: Notes:
btoc = below top of casing
(mL/min) = milliliters per minute
(SU) = Standard Units .
(mS/cm) = milliSiemens per centimeter Screened Interval: TBD Ft btoc
(mV) = Millivolts
(mg/L) = Milligrams per liter
(NTU) = Nephelometric Turbidity Unit
Pumping/Tube Intake: 45 Ft btoc
WELL STABILIZATION DATA
Pumpin -
Time Ra?e 9 | water level pH SP. Cond. Temp. ORP D.O. Turbidity Appearance
(mL/min) (ft) (SV) (mS/cm) (°C) (mV) (mg/L) (NTU)
09:04 150 41.45 8.69 8.530 27.09 103.00 5.31 8.10 Clear
09:09 150 41.72 8.83 8.630 27.48 107.00 5.05 4.90 Clear
09:14 150 41.75 8.74 8.740 27.68 110.00 4.83 3.50 Clear
09:19 150 41.79 8.76 8.770 27.85 110.00 4,75 3.50 Clear
09:24 150 41.79 8.76 8.300 27.90 112.00 4.62 3.00 Clear
09:29 150 41.79 8.76 8.380 28.05 111.00 4.61 3.10 Clear
09:34 150 41.79 8.79 8.320 28.17 107.00 457 2.50 Clear
SAMPLE INFORMATION
Sample ID: VWAE-MW04-0124 Primary Laboratory: Katahdin
Analyses: SW-846 8260C Shipment Method:
Collection Date/Time: ~ 01/30/24, 09:40 QC Sample:  YES
Sample Comments: No Persulfate present. Used only the HCL VOA vials. QC Sample ID:  VWAE-MWO04-0124-MS VWAE-MW04-0124-MSD
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GROUNDWATER SAMPLING DATA SHEET

WELL ID: VWAEMWO05

Project Name:

AOC E Long-Term Monitoring

) Casing Materials: PVC Well Depth: 50.76 Ft btoc
Groundwater Sampling
Project Number: 0007NVV2 A.PN.EV.FI.FK-SI Well Head PID Reading:  VOC: 0 (ppm) Start Water Level: 40.41 Ft btoc
Start Date: January 30, 2024 Weather- sunny. 80 F Water Column: 10.35 Ft
Sampling Team: Maria del Alma Concepcion, : Y, Well Diameter: ’ n
Alexandra Gonzalez Diam (in.) Vol. (gal/ft) Volume per Foot: 0.163 Gal/ft
Purge Method: Low Flow 1 0.041 Well Volume: 1.69 Gal
Equipment Bladder Pump, 1.25 0.064 Start Time: 14:25
;OT[')SAE 2 0.163 End Time: 15:50
ulti
: 4 0.653
Total Volume Purged: 15 Gal
Tubing Materials: Notes:
btoc = below top of casing
(mL/min) = milliliters per minute
(SU) = Standard Units
(mS/cm) = milliSiemens per centimeter Screened Interval: TBD Ft btoc
(mV) = Millivolts
(mg/L) = Milligrams per liter
NM = Not Measured
(NTU) = Nephelometric Turbidity Unit
Pumping/Tube Intake: 46 Ft btoc
WELL STABILIZATION DATA
Time Pquzli);ng Water level pH SP. Cond. Temp. ORP D.O. Turbidity Appearance
(mL/min) (ft) (SV) (mS/cm) (°C) (mV) (mg/L) (NTU)
15:15 150 42.28 6.88 4.800 29.95 -178.00 1.10 12.50 Clear
15:20 200 44.00 9.50 4.810 29.74 -199.00 0.72 2.40 Clear
15:25 150 NM 6.92 4.780 29.81 -217.00 0.42 4.00 Clear
15:30 150 44.40 6.92 4.800 29.77 -219.00 0.49 3.30 Clear
15:36 150 45.60 6.92 4,770 29.84 -219.00 0.48 0.30 Clear
SAMPLE INFORMATION
Sample ID: VWAE-MW05-0124 Primary Laboratory: Katahdin
Analyses: VOCs SW-846 8260C Shipment Method:
Collection Date/Time:  01/30/24 QC Sample:  N/A
15:45
Sample Comments: QC Sample ID:  N/A
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APPENDIX B
Analytical Results Summary Tables

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Station ID WAE-MW01 WAE-MW04 WAE-MW05 WAE-MWO01 WAE-MW04 WAE-MW05 WAE-MWO01 WAE-MW04 WAE-MW05

Sample ID VWAE-MW01-0219 VWAE-MW01P-0219 VWAE-MW04-0219 VWAE-MW05-0219 VWAE-MW01-0120 VWAE-MW01P-0120 VWAE-MW04-0120 VWAE-MW05-0120 VWAE-MW01-0221 VWAE-MW01P-0221 VWAE-MW04-0221 VWAE-MW05-0221

Sample Date 02/20/19 02/20/19 02/20/19 02/20/19 01/14/20 01/14/20 01/14/20 01/14/20 02/02/21 02/02/21 02/03/21 02/02/21

Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 05U 05U 05U 05U 05U 0.36 J 05U 05U 05U 05U

Benzene 141 141 05U 2.7 0.951 13 05U 0.451 0.85 1 0.88 J 05U 0.78 J

Methyl-tert-butyl ether (MTBE) 05U 05U 81 140 0.93 0.92 ) 12 230 2.6 2.4 141 140

Station ID WAE-MW01 WAE-MW04 VWAE-MW05 VWAEMWO1 VWAEMWO4 VWAEMWO5 VWAEMWO1 VWAEMWO4 VWAEMWO5

Sample ID VWAE-MW01-0122 VWAE-MWO01P-0122 VWAE-MW04-0122 VWAE-MW05-0122 VWAE-MW01-0123 VWAE-MWO01P-0123 VWAE-MW04-0123 VWAE-MW05-0123 VWAE-MW01-0124 VWAE-MWO01P-0124 VWAE-MW04-0124 VWAE-MW05-0124

Sample Date 01/13/22 01/13/22 01/13/22 01/13/22 1/17/23 1/17/23 1/16/23 1/17/23 1/30/24 1/30/24 1/30/24 1/30/24

Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 05U 05U 05U 05U 0421 05U 05U 05U NA NA NA NA

Benzene 1.2 1.2 05U 0711 0.67 ] 0.53 1] 05U 05U NA NA NA NA

Methyl-tert-butyl ether (MTBE) 4.4 4.6 15 180 5.7 5.2 751 42 6.8 6.6 6.5 J4 100

Station ID VW-AOC-E-QC

Sample ID VWAE-EB01-022019-GW|  VWAE-TB01-022019 | VWAE-EB01-011420-GW| VWAE-TB01-011420 | VWAE-EB01-020221-GW | VWAE-EB01-020321-GW | VWAE-TB01-020321 | VWAE-EB01-011322-GW [ VWAE-TB01-011322 VWAE-EB01-011623 VWAE-EB01-011723 | VWAE-TB01-011723 VWAE-EB01-013024-GW VWAE-EB01-013124-GW VWAE-TB01-013024
Sample Date 02/20/19 02/20/19 01/14/20 01/14/20 02/02/21 02/03/21 02/03/21 01/13/22 01/13/22 01/16/23 01/17/23 01/17/23 1/30/24 1/31/24 1/30/24
Chemical Name

Volatile Organic Compounds (UG/L)

1,2-Dichloroethane 0.26 J 0211 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U NA NA NA
Benzene 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U NA NA NA
Methyl-tert-butyl ether (MTBE) 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U

Notes:
Shading indicates detections

J = analyte present, value may or may not be accurate or precise

NA = not analyzed

U = the material was analyzed for, but not detected

UG/L = micrograms per liter
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ENVIRONMENTAL
Data Services, Inc.

DATA VALIDATION SUMMARY REPORT
VIEQUES ISLAND, PUERTO RICO

Client: CH2M HILL, Inc., Vitginia Beach, Vitginia
SDG: SR0502
Laboratory: Katahdin Analytical Services, Inc., Scarborough, Maine
Site: Vieques Island, AOC E, CTO-4026, Puerto Rico
Date: April 6, 2024
EDS ID Client Sample ID Laboratory Sample 1D Matrix
1 VWAE-MWO04-0124 SR0502-1 Water
1MS VWAE-MW04-0124MIS SR0502-1MS Water
1MSD VWAE-MWO04-0124NSD SR0O502-1MNSD Water
2 VWAE-MW05-0124 SR0502-2 Water
3 VWAE-MW01-0124 SR0502-3 Water
4 VWAE-MWO01P-0124 SR0502-4 Water
5 VWAE-EB01-013024-GW SR0502-5 Water
6 VWAE-EB01-013124-GW SR0502-6 Water
7 VWAE-TB01-013024 SR0502-7 Water

A Stage 2B/4 data validation was performed on the analytical data for four water samples, two
aqueous equipment blank samples, and one aqueous trip blank sample collected on January 30, 2024
by CH2M HILL at the Vieques Island, AOC E site in Puerto Rico. The samples were analyzed

under the “Test Methods for the Evaluation of Solid Waste, USEPA SW-846, Third Edition,
September 1986, with revisions”.

Specific method references ate as follows:

Aunalysis Method References
VOC (MTBE Only) USEPA SW-846 Method 8260C

The data have been validated according to the protocols and quality control (QC) tequitements of
the analytical methods, the Final Area of Concern E Remedial Action Groundwater Long-Term
Monitoring Sampling and Analysis Plan, January 2015, and the DoD Final General Data Validation
Gudelines, November 2019, including the following Module:

+ The Department of Defense (DoD) Data Validation Guidelines Module 1, Data
Validation Procedure for Otganic Analysis by GC/MS, May 2020

+ and the reviewer's professional judgment.

The following items/ctiteria were reviewed for this repozt:

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



Organics

» Holding times and sample presetvation

»  Gas Chromatography/Mass Specttometry (GC/MS) Tuning
+ Initial and continuing calibration summaties

+ Method blank and field blank contamination

»  Surrogate Spike recoveties

+  Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries
» Laboratory Control Sample (LCS) recoveries

+ Internal standard area and retention time summary forms

+ Target Compound Identification

+ Compound Quantitation

+ Tentatively Identified Compounds (TICs)

» TField Duplicate sample precision

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

detected results in the samples.

Data Usability Assessment

Thetre wete no serious deficiencies of data.

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

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

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

Volatile Organic Compounds (VOC)Y(MTBE Only)

Holding Times

+  All samples were analyzed within 14 days fot presetved water samples.

GC/MS Tuning

o All criteria were met.

Initial Calibration

« All %RSD and/or correlation coefficients and mean RRF criteria were met.

Environmental Data Services, Ine. 20of5 L teques Island, AOC E
April 6, 2024 SDG #: SR0502



Continuing Calibration

« All%D and RRF criteria were met except the closing calibration was analyzed 3 minutes
outside of the 12-hour window. The associated results in samples 5, 6 and 7 were qualified
(UJ) for MTBE.

Method Blank

+ The method blanks were free of contamination.

Field Blank

« Field QC results are summarized below.

Blank ID Compound S;?E Qualifier Affected Samples
VWAE-EB01-013024-GW None - ND -
VWAE-EB01-013124-GW None - ND - - :
VWAE-TB01-013024 None - ND - - =

Surrogate Spike Recoveries

All samples exhibited acceptable surrogate percent recoveries (%R) except for the following.

EDS Sample ID Surrogate %R Qualifier
1 1,2-Dichloroethane-d4 125% J+
Dibromofluoromethane 120%
5 1,2-Dichlotoethane-d4 121% None - ND
6 1,2-Dichloroethane-d4 119%

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

+  The MS/MSD sample exhibited acceptable petcent recoveties (%R) and RPD values except
for the following.

Sample ID Compound MS %R/MSD %R /RPD Qualifier

1 Methyl tert-butyl Ether OK/OK/25% None - See Sutrogates

Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD)

« The LCS/LCSD samples exhibited acceptable percent recoveries (%oR) and RPD values.

Environmenial Data Services, Inc. 30f5 Viegues Island, AOC E
April 6, 2024 SDG #: SR0502




Internal Standard (IS) Area Performance

« Allinternal standards met response and retention time (RT) criteria.

Target Compound Identification

» All mass spectra and quantitation criteria were met.

Compound Quantitation

o All criteria were met.

Tentatively Identified Compounds (TICs)

+ TICs were not reported.

Field Duplicate Sample Precision

» Field duplicate samples are summarized below. The precision is acceptable.

Compound VWAE-MW01-0124 VWAE-MWO01P-0124 RPD Qualifier
ug/L ug/L
Methyl tert-butyl Ether 6.8 6.6 3% None

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

Signed: N ey ne_gren Datea: Y6134
Nancy Weaver
Senior Chemist

Environmental Data Services, In. 40f5 Vieques Island, AOC E
April 6, 2024 SDG #: SR0502



Qualifier Definition

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

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

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

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

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

presumptive evidence to make a "tentative identification."

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

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

X The sample results (including non-detects) were affected by serious deficiencies
in the ability to analyze the sample and to meet published method and project
quality control criterta. The presence or absence of the analyte cannot be
substantiated by the data provided.

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

Environmental Data Services, Inc. 50f5 Uteques Island, AOC E
April 6, 2024 SDG #: SR0502
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ANALYTICAL SERVICES

Report of Analytical Results

SDG: SR0502 Sample Date: 30-JAN-24 Report Date: 21-FEB-24

Lab ID:SR0502-1 Extract Date:07-FEB-24 Analysis Date: 07-FEB-24

Client ID: VWAE-MW04-0124 Extracted By:CR Analyst: CR

Matrix:AQ Extraction Method: SW846 5030 Analysis Method: SW846 8260C

Lab File ID: W1175.D Lab Prep Batch: WG349026 % Solids: N/A

Compound Qualifier  Result Units Dilution LOQ ADJLOQ ADJMDL ADJLOD
Methyl tert-butyl Ether T+ 65 ug/L ! ! 1.0 0.36 0.50 S5
P-Bromofluorobenzene 97.1 %

Toluene-d8 102. %

1,2-Dichloroethane-d4 ¥ 125. %

Dibromofluoromethane 4 120. %

Page 1 of 1

600 Technology Way http://www katahdinlab.com
P.O. Box 540, Scarborough, ME 04070

Tel:(207) 874-2400 Fax:(207) 7754029
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ANALYTICAL SERVICES

Report of Analytical Results

SDG: SR0502 Sample Date: 30-JAN-24 Report Date: 21-FEB-24

Lab ID:SR0502-2RA Extract Date: 08-FEB-24 Analysis Date: 08-FEB-24

Client ID: VWAE-MW05-0124 Extracted By:CR Analyst: CR

Matrix:AQ Extraction Method: SW846 5030 Analysis Method: SW846 8260C

Lab File ID: W1200.D Lab Prep Batch: WG349089 % Solids: N/A

Compound Qualifier Result Units Dilution LOQ ADJLOQ ADJMDL ADJLOD
Methyl tert-butyl Ether 100 ug/L | | 1.0 0.36 0.50
P-Bromofluorobenzene 102. %

Toluene-d8 102. %

1,2-Dichloroethane-d4 106. %

Dibromofluoromethane 106. %

Page 1 of 1

600 Technology Way http://www.katahdinlab.com
P.O. Box 540, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 775-4029
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MKatahdin

ANALYTICAL SERVICES

Report of Analytical Results 3
SDG: SR0502 Sample Date: 31-JAN-24 Report Date: 21-FEB-24
Lab ID:SR0502-3RA Extract Date: 08-FEB-24 Analysis Date: 08-FEB-24
Client ID: VWAE-MWO01-0124 Extracted By:CR Analyst: CR
Matrix:AQ Extraction Method: SW846 5030 Analysis Method: SW846 8260C
Lab File ID: W1201.D Lab Prep Batch: WG349089 % Solids: N/A
Compound Qualifier Result Units Dilution LOQ ADJLOQ ADJMDL ADJLOD
Methyl tert-butyl Ether 6.8 ug/L ! | 1.0 0.36 0.50
P-Bromofluorobenzene 102. %
Toluene-d8 102. %
1,2-Dichloroethane-d4 107. %
Dibromofluoromethane 105. %

Page 1 of 1

600 Technology Way http://www katahdinlab.com
P.O. Box 540, Scarborough, ME 04070

Tel:(207) 874-2400 Fax:(207) 775-4029
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/MKatahdin

ANALYTICAL SERVICES

Report of Analytical Results L{
SDG: SR0502 Sample Date: 31-JAN-24 Report Date: 21-FEB-24
Lab ID:SR0502-4RA Extract Date: 08-FEB-24 Analysis Date: 08-FEB-24
Client ID: VWAE-MWO01P-0124 Extracted By:CR Analyst: CR
Matrix:AQ Extraction Method: SW846 5030 Analysis Method: SW846 8260C
Lab File ID: W1202.D Lab Prep Batch: WG349089 % Solids: N/A
Compound Qualifier  Result Units Dilution LOQ ADJLOQ ADJMDL ADJLOD
Methyl tert-butyl Ether 6.6 ug/L 1 1 1.0 0.36 0.50
P-Bromofluorobenzene 102. %
Toluene-d8 101. %
1,2-Dichloroethane-d4 108. %
Dibromofluoromethane 106. %

Page 1 of 1

600 Technology Way http://www katahdinlab.com
P.O. Box 540, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 775-4029
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ANALYTICAL SERVICES

SDG: SR0502

Lab ID:SR0502-5

Client ID: VWAE-EB01-013024-GW
Matrix:AQ

Lab File ID: W1174.D

Report of Analytical Results

Sample Date: 30-JAN-24
Extract Date: 07-FEB-24
Extracted By:CR

Extraction Method: SW846 5030
Lab Prep Batch: WG349026

Report Date: 21-FEB-24
Analysis Date: 07-FEB-24
Analyst: CR

Analysis Method: SW846 8260C
% Solids: N/A

Compound Qualifier Result Units Dilution LOQ ADJLOQ ADJMDL ADJLOD
Methy! tert-butyl Ether Yud 050 ug/L | 1 1.0 0.36 0.50 0T
P-Bromofluorobenzene 96.5 %

Toluene-d8 102. %

1,2-Dichloroethane-d4 V4 121. %

Dibromofluoromethane 116. %

600 Technology Way
P.O. Box 540, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 775-4029

Page 1 of 1
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MKatahdin

ANALYTICAL SERVICES

SDG: SR0502

Lab ID:SR0502-6

Client ID: VWAE-EB01-013124-GW
Matrix:AQ

Lab File ID: W1173.D

Report of Analytical Results

Sample Date: 31-JAN-24
Extract Date:07-FEB-24
Extracted By:CR

Extraction Method: SW846 5030
Lab Prep Batch: WG349026

Report Date: 21-FEB-24
Analysis Date: 07-FEB-24
Analyst: CR
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Department of Defense
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Regional Screening Level

Sampling and Analysis Plan
selected ion monitoring
screening level
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trichloroethylene
Uniform Federal Policy
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SECTION 1

Data Quality Assessment

This Data Quality Evaluation (DQE) assesses the effect of the overall analytical process on the “availability” of the
analytical data. “Availability” in this context refers to whether results can be used by the project team based on
their analytical soundness. If a result is analytically sound, it is available for use for evaluating the potential
releases, nature and extent of contamination, and estimating potentially associated human health and ecological
risks. However, a particular result or group of results may not be “usable” for these purposes if other conditions
apply. For example, if there were a hypothetical site where a trichloroethene (TCE) spill had occurred and the TCE
data for many or all of the samples were rejected, the data may not be usable for making site-specific
determinations even if all the non-TCE data were analytically sound and available for use by the project team. In
order to avoid confusion of terms, this DQE differentiates the “availability” of results from “usability” of results.
“Available” results are analytically sound and available for use by the project team to make decisions, even if they
are not usable for a particular purpose.

The three major categories of data evaluation are laboratory performance, field collection performance (i.e. blank
contamination), and matrix interferences. Evaluation of laboratory performance is a check for compliance with
the method requirements; in other words, a check of whether the laboratory analyzed the samples within the
limits of the analytical method. Additionally, a third-party validator, Environmental Data Services, Inc., conducted
a review of the laboratory data to assess whether the analytical methods were within required control limits at
the time of analysis. Evaluation of potential matrix interferences involves the review of several areas of results,
including surrogate spike recoveries, matrix spike recoveries, and duplicate sample results. Evaluation of field
collection performance, such as blank contamination and field duplicates, involves the review of field quality
control (QC) and the determination of their effect on the sample results.

The data evaluation and validation is a multi-tiered approach. The process begins with an internal laboratory
review, continues with a review by a third-party data validator, and ends with an overall review by the Navy
contractor project chemistry team. The process provides a medium for essential communication between the
laboratory, validator, and project team, and allows for data quality to be thoroughly evaluated.

This document presents the results of the data quality evaluation performed on one data set:
e Vieques West Area of Concern (AOC) E Remedial Action Groundwater Long-term Monitoring January 2024

— Activity: Vieques West

— Site:AOCE

— Matrices: groundwater (GW)
— Date Range: January 2024

— Data Use: Definitive

1.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory, Katahdin Analytical Laboratory, reviewed both the sample
and QC data to verify sample identity, instrument calibration, limits of quantitation (LOQs), dilution factors,
numerical computations, accuracy of transcriptions, and chemical interpretations. In addition, the QC data were
tabulated, and the results were reviewed to ascertain whether they were within the contract-required or
laboratory-defined limits for accuracy and precision. Any non-conforming data were discussed in the data package
cover letter and case narrative. The case narrative was then reviewed by the data validator and incorporated into
the data validation report. If necessary, the exceedances were verified, and qualifiers were applied based on this
information.
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AOC E DATA QUALITY EVALUATION

1.2 Data Validation

Third-party data validators reviewed all data packages using the validation criteria outlined in the site-specific
Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) Worksheets #34-36 (CH2M, 2015). The data were
reviewed, verified, and validated consistent with the procedures presented in the following documents:

e Forvolatile organic compounds (VOCs) via SW-846 8260C:
— Department of Defense (DoD) Final General Data Validation Guidelines (DoD, 2019)

— DoD Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS
(DoD, 2020)

— DoD Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.4 (DoD/DOE, 2021)
— UFP-SAP limits for accuracy/precision (CH2M, 2015)

As stated previously, the data validation process was separate from the laboratory’s internal review. The process
was specifically focused on the effects of the laboratory’s performance and sample matrix on the analytical
results. Example areas of review include holding time compliance, surrogate recovery accuracy, matrix spiked
sample precision and accuracy, blank contamination, initial and continuing calibration accuracy and precision,
laboratory control sample accuracy, internal standard response and retention time accuracy, instrument tune
criteria accuracy, and duplicate sample precision (laboratory replicates and field duplicates). Please refer to the
complete data validation report for full areas of review.

Multiple analyses are most often the result of concentrations exceeding the calibration range or QC results
outside of control limits. When multiple analyses were performed, the “best result” was selected for purposes of
this DQE. Among multiple valid and/or invalid results, the “best result” is:

1. The non-rejected result

2. The result from the appropriate concentration range (dilution factor)

3. The detect when one or more result is detected, and one or more result is non-detect
4. The greater of detects, and

5. The lesser of non-detects (U-Values)

Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance and when a laboratory
QC exceedance occurs, the laboratory refers to its in-house Standard Operating Procedures (SOPs). The SOPs are
based on DoD QSM requirements, the requested analytical method, and accumulated laboratory experience.
When a laboratory QC exceedance occurs, the situation may be acceptable, or it may require further action by the
laboratory, such as application of a laboratory qualifier or re-extraction and/or re-analysis of the sample. The data
validator uses a separate set of QC criteria, based on guidance from DoD Data Validation Guidelines that applies
to the samples. A laboratory QC exceedance may not constitute a data validation exceedance and a data
validation exceedance may not constitute a laboratory QC exceedance. Data validation criteria exceedances may
result in the qualification of or rejection of data, as deemed appropriate by the data validator.

The data validator examines each data point and determines any effects that QC exceedances have had. Most
often, these effects dictate that the result or limit of detection (LOD) should be considered estimated but is still
available for use. The J-qualification, J+-qualification, UJ-qualification, and U-qualification of results are common
occurrences and have no adverse effect on the availability of that result to the project team for making decisions.
J-qualified and J+-qualified results are available, at the reported result, for use as detects as long as they are
considered “estimated” by the project team. Human health risk assessment guidance suggests that these
qualifiers “indicate uncertainty in the reported concentration of the chemical, but not in its assigned identity.
Therefore, these data can be used just as positive data with no qualifiers or codes.” In addition, the same risk
assessment guidance (EPA, 1989) suggests that one should use *“J-qualified concentrations the same way as
positive data that do not have this qualifier.” U-qualified and UJ-qualified results are available, at the reported
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AOC E DATA QUALITY EVALUATION

LOD or level, for use as non-detects as long as they are considered “non-detect or not detected at significantly
greater than that in an associated blank” or “non-detect, estimated LOD,” as appropriate.

In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance is defined as a result
that is not analytically sound and is not generally considered available for use by the project team. In some cases,
the project team may still decide to use a rejected result. An example of this occurrence would be if a result is
rejected because it is biased extremely high, yet it is still less than the screening level (SL). A conservative decision
may be made to consider this result a non-exceedance, even if its concentration was rejected. For that reason, it
is important to examine why a result was rejected. For the most part, however, rejected results are not usable,
and the R-qualifier is the only qualifier that has an adverse effect on the availability of data.

In large data sets, rejected results are often inconsequential because there are sufficient non-rejected data
available to the project team. If there are enough non-rejected data or the project team is able to infer results
from adjacent sampling locations or there is other site-specific information that can provide additional lines of
evidence, it may not be necessary to know the concentrations of some rejected constituents. It may also not be
necessary to prove a constituent’s absence if there are sufficient additional lines of evidence.

1.3 Primary Data Validation Qualifiers
The following data validation qualifiers were applied to one or more analytical results:

e J+—Concentration estimated and potentially biased high. The parameter was positively identified, and the
associated numerical value is the approximate concentration of the parameter in the sample.

e [none] — Detected. Qualification was not warranted.

1.4 Impact of Data Quality on Project Data Quality Objectives and
Data Usability

The laboratories analyzed the samples in accordance with the respective analysis methods and SOP. The data
packages were reviewed by a data validator taking guidance from DoD data validation guidelines. Field QC
samples were collected and analyzed at the planned frequencies.

All data had detected results; therefore, the laboratory did not utilize any qualifiers. The data validator utilized a
J+-qualifier “estimated; potentially biased high.”

The J+-qualifier indicates that the result is estimated with a potential high bias, but the data is available for use as
detect. The qualifier does not necessarily indicate a problem that adversely affects the availability of data. This
qualifier was applied because of high surrogate percent recoveries.

If a result is attributable to blank contamination, it is U-qualified and is no longer distinguishable from results that
are simply non-detect. The U-qualified value is elevated to the LOD if necessary. This supports the practice that
J-qualified results, while estimated, are available for use as detects at their qualified concentration and U- and
UJ-qualifiers are available for use as non-detects at their qualified LOD or level. In general, J-, J*-, J™-, UJ-, and U-
qualified results are available for use as qualified for evaluating potential releases, the nature and extent of
contamination, and estimating potentially associated human health and ecological risks.

It is a common occurrence for achieved LODs to be greater than SLs or for LODs to be elevated above what was
expected or requested. In many cases, SLs are simply unreasonably low, or the laboratory was forced, by the
analytical method or sample matrices, to raise limits for various reasons. In the instance where non-detect LODs
are greater than SLs, the results are available for use as non-detects, but their use adds uncertainty to the
conclusions drawn. There are a variety of typical and potentially unavoidable reasons why the reporting limits of
non-detect results may exceed SLs:

e Ifan SLis unreasonably low, current instrumentation technology may not be able to achieve an LOD less than
the SL.
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AOC E DATA QUALITY EVALUATION

o The laboratory-specific limits may have been established at a time when the SL was higher (less stringent) or
not present, but the reporting is being done using new (more stringent) criteria. Published screening levels,
such as Environmental Protection Agency (EPA) Regional Screening Levels (RSLs), may change periodically as
toxicity values are updated.

e [fatarget compound or analyte is present at an elevated level, the laboratory will dilute the entire sample in
order to report that concentration within the instrument’s linear calibration range. It may not be possible to
analyze the sample at a lesser dilution if the target compound’s high concentration is likely to damage or
saturate the instrument. The high concentration of a non-target compound or analyte may also necessitate
initial dilution for the same reason.

o If matrix effects mask low concentrations, the laboratory may be forced to elevate their limits to demonstrate
the fact that low concentrations cannot be detected.

o If matrix effects are particularly strong, the laboratory may be forced to analyze the sample at an initial
dilution in an attempt to dilute the matrix effects.

o If historical concentrations warrant, the laboratory detects an odor, or the field team designates a sample as
“expected high concentration,” the laboratory may pre-screen the sample and initially dilute it.

o If the sample appearance indicates possible high concentrations, the laboratory may be forced to analyze the
sample at a concentration range different from what is requested. For example, if a sample is designated as
“groundwater,” but is actually an emulsion or sludge, the laboratory may be forced to analyze the sample
using the “medium” instead of the “low” or selected ion monitoring (*SIM”) concentration range.

o If the field team cannot provide the full sample volume, the laboratory may be forced to dilute the sample by
adding water until the minimum volume is achieved.

o If asoil or sediment sample is characterized by high percent moisture, the reporting limits will be elevated
such that the concentrations and quantitation limits are reported on a dry-weight basis.

1.5 Comparison of Non-detects to Screening Levels

When evaluating the data and making decisions, the project team compares detected sample results to SLs in
order to determine exceedances. For this project, the SLs are as follows:

o Agiven GW sample result is compared to a selected screening level based on:
- Excess Lifetime Cancer Risk (ELCR) of 1x10®° and hazard index (HI) of 0.02

When there are contaminants of concern (COCs), it is a project goal to demonstrate presence or absence of
individual contaminants at a screening level. In order to do this with certainty, it is necessary for reporting limits
to be less than screening levels. For this effort:

o The laboratory met the reporting limit requirements. It was not necessary to elevate reporting limits. There
was no blank contamination which significantly affected data usability.

o There are no non-detect U-results that were reported greater than the screening level. The non-rejected data
are fully usable for this purpose, to demonstrate presence at the screening level.

1.6 Laboratory Qualifications, Data Validation Qualifiers, Data
Validation Reason Codes, Data Availability, and Data Use

This DQE focuses on any issues identified regarding the data and their potential impact on the project team’s
ability to use the data as intended. The data quality objectives (DQOs) for this project were met and there were
no impacts on data quality such that data use as intended was negatively impacted. The reader should note that
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AOC E DATA QUALITY EVALUATION

the DQE focuses on data quality issues and, therefore, if there is no discussion regarding a particular data feature,
an issue was not identified with the data and the associated DQO(s) provided in the SAP document(s) were met.

Please refer to Table 1, which is a summary of qualifiers grouped by site and matrix. For the complete data set, all
combinations of final qualifier and reason code are provided for each sample matrix. To help identify trends, for
each combination, the count (number of results that possess this combination) is provided as well as the
determination of whether such a result is affected by a bias, is available for use as reported, is available for use as
qualified, or is not available for use (rejected). Totals for each are provided.

A total of 75% of the data are available for use as reported by the laboratory. Another 25% of the data are
available for use as qualified by the data validator. The data set is 100% complete and the UFP-SAP project
completeness goal of “95% available data” was met.

All results are available for use. There were no rejected results.

1.7 Data Quality Evaluation

The purpose of this DQE is to summarize the findings of the data validation and any effects it found concerning
the availability of the data for the AOC E groundwater long-term monitoring.

1.71  Groundwater Volatile Organics Data

Methyl-tert-butyl ether (MTBE) was analyzed by SW-846 method 8260C. Excluding field QC samples, 4 distinct
data points were generated. The select volatile organic compound (Select VOC) data set is 100% complete; all
results are available for use as reported or as qualified. The validation process issued the following qualifiers for
results in the Select VOCs fraction:

DV Qual DV Qual Code Count Percent Available as Reported  Available as Qualified
None 3 75.00% X
J+ SSH 1 25% X
4 100.00% 75% 25%

Please see Table 1 for an explanation of qualifications and their impact on data usability.
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SECTION 2

Precision, Accuracy, Representativeness,
Comparability, and Completeness Considerations

2.1 Precision

Precision is measured via percent difference or relative percent difference. Percent difference is typically used
when one value is considered theoretically correct and relative percent difference is typically used when both

values are experimental. Percent difference is calculated by taking the absolute value of the difference divided
by the theoretical value. This is also expressed as:

((|X1- X2]) / X1) * 100%

where X is the theoretical value and X, is the experimental value. If it is necessary to imply the direction of a
bias, such as for percent drift, the absolute value need not be considered. Relative percent difference is
calculated by taking the absolute value of the difference divided by the mean. This is also expressed as:

((1X1- X2]) / (X2t X2)/2)) * 100%

where X; and X, are both measured values. Percent difference and relative percent difference often have upper
control limits for precision.

Precision is defined as the agreement between duplicate results and was characterized by comparing duplicate
matrix spike (MS) recoveries, laboratory replicates, and field duplicate sample results. Precision was acceptable
and there is no negative impact on precision because no data points were deemed unusable (rejected) due to
precision exceedances.

2.2  Accuracy

Accuracy is measured via percent recovery. This is calculated by taking the measured value divided by the
theoretical value. This is also expressed as:

(Xo/ X1) * 100%

where X is the theoretical value and X; is the experimental value, both positive numbers because they are
‘amounts’ or concentrations. Percent recovery can be negative, such as for MS and matrix spike duplicate (MSD)
recovery, if X is calculated by subtracting a parent concentration from an experimental recovery. Percent
recovery often has upper and lower control limits for accuracy.

For organic analyses, each sample was spiked with surrogate compounds, and an MS/MSD and laboratory control
samples (LCS) were spiked with a known parameter concentration before preparation. Internal standards also
provide a measure of accuracy. Internal standards, surrogates, and MS/MSD provide a measure of the matrix
effects on the analytical accuracy. LCS demonstrates accuracy of the method and the laboratory’s ability to meet
the method criteria. Accuracy is also assessed by calibration recoveries. Potential biases and trends were
evaluated by first determining whether a quality assurance (QA)/QC exceedance may indicate a potential bias or
trend. If so, then the exceedance was examined to determine whether the bias or trend was significant enough to
warrant rejection of data. There is no negative impact on accuracy because no data points were deemed unusable
(rejected) due to accuracy exceedances. Overall, 25% of the data points were J+-qualified due to surrogate
exceedances.
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AOC E DATA QUALITY EVALUATION

2.3 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent a characteristic environmental condition (in this case, nature and extent of contamination).
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sample planning design.
In terms of data quality, representativeness was assured because the sampling team followed approved SOPs for
sample collection and handling, and the laboratory followed approved SOPs for sample handling, preparation, and
analysis. All field samples were collected and analyzed as proposed in the AOC E Remedial Action Groundwater
Long-Term Monitoring SAP.

24 Completeness

Completeness is calculated by taking the number of available results divided by the total number of results.
This is also expressed as:

(Xo/ X1) * 100%

where X; is the number of distinct results deemed “available for use” (not rejected) and X; is the total number of
distinct results (not excluded). Completeness is calculated for the entire data set, for each matrix, and for each
combination of matrix and analysis group. If patterns of rejection are evident in the data set, completeness may
also be calculated for select combinations of matrix, analysis group, and analyte or other combinations as
applicable for the data quality evaluation. Completeness has a lower control limit (completeness goal) and cannot
exceed 100 percent.

The data validation guidance documents referenced in Section 1.2 designate all results except those R-qualified as
“rejected” to be available for use as analytically-sound results. The R-qualifier is the only qualifier that negatively
affects a data point’s availability. Completeness is detailed in Section 1.6.

All samples, as described by the AOC E Remedial Action Groundwater Long-Term Monitoring SAP, were collected
as planned. For those samples collected, all planned results were generated.

2.5 Comparability

Comparability is a qualitative measure designed to express the confidence with which one data set may be
compared to another. Factors that affect comparability are sample collection and handling techniques, sample
matrix, and analytical methods. In this case, because approved SOPs were used for sample collection and
handling, a common sample matrix was evaluated (groundwater) and EPA SW-846 methods were utilized, the
data user may express confidence in that fact that this data set is comparable to others of acceptable data quality.
Comparability is controlled by the other Precision, Accuracy, Representativeness, Completeness, and
Comparability (PARCC) parameters because data sets can be compared with confidence only when precision and
accuracy are known. Precision and accuracy were demonstrated to be acceptable, and the data user may be
confident that this data set is comparable to others of high data quality.

2.6  Sensitivity

Refer to Sections 1.4 and 1.5.
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TABLE 1

Qualifiers and Availability

AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Available as Available as

Flag Reason Code Count Reported Qualified Treat As Potential Bias
None 3 75% Detect
J+ SSH 1 25% Detect High
Total: 4 75% 25%

SSH = surrogate recoveries were outside the quality control limits (potential high bias)
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TABLE 2

Summary of Qualified Data for AOC E 2024 Groundwater Sampling Event
AOC E 2024 Remedial Action Annual Status Report
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Matrix

Sample ID

Analysis Group

Analyte Name

CAS Number

Result Value

DV Qualifier

Qualification Code

Units

GW

VWAE-MWO04-0124

VOA

Methyl-tert-butyl ether (MTBE)

1634-04-4

6.5

J+

SSH

UG L

Reason Codes (Qualification Code)
Surrogate outside quality control limits - High Recovery

SSH
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Appendix E
Inspection Checklist and Site Photographs



DATE: January 31, 2024

AOC E Land Use Control Inspection Form

Appendix E

WEATHER CONDITIONS: Rainy, high 78F

INSPECTOR'S NAME:  Alexandra Gonzalez

?
Item Potential Problems Observations Acceptable ? Recomm endgd Date 0.f
Yes No Remedial Action Completion
Deterioration of signs, fenge, or gate; All signs are intact, readable, and visible.
personnel unable to read sign due to Signs all around fencing (2 per side). No
Signs, Fencing, and Gate obstruction; observed signs of trespassing 9 . glep . ) X No deficiencies noted. Not applicable (N/A)
) S > . |signs of trespassing observed; all gates
(noting the location); lock damaged or missing,
locked.
etc.
Vegetation G.rOWth on fence,_ dam_a glng fence, obscuring Vegetation has recently been cut. X No deficiencies noted. N/A
signage. Vegetation hiding wells.
Flush mount seal leaking/missing. Flush mount
. bolts stripped/missing/holes broken. Well MW-02 has rusted bolts. Well MW- Recommend replacing bolts in MWO02
Well Integrity PP g X P g 4/24/2024

Expanding plug/lock missing/damaged. Well
obstructed. Flush mount obscured by dirt.

06 has a missing bolt.

and MWO06.

Other Observations (including
potential groundwater use)

ADDITIONAL COMMENTS:
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APPENDIX E

Site Photographs

% ot
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Photograph 1. MW-02 rusted bolts (1/31/2024).
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APPENDIX E: INSPECTION CHECKLIST AND SITE PHOTOGRAPHS

Photograph 4. MW- 06 fixed and replaced outer cover boIts (4/30/2024).
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APPENDIX E: INSPECTION CHECKLIST AND SITE PHOTOGRAPHS

Photograph 5. North side gate and sig (1/31/2024).

R ¥

Photograph 6. South side gate and sign (1/31/2024) |
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APPENDIX E: INSPECTION CHECKLIST AND SITE PHOTOGRAPHS

Photograph 7. VWAEMWO1 Sampling Persulfate Field Test Kit (1/30/2024).

Photograph 8. VWAEMWO04 Sampling Persulfate Field Test Kit (1/30/2024).
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APPENDIX E: INSPECTION CHECKLIST AND SITE PHOTOGRAPHS

Photograph 9. VWAEMWO05 Sampling Persulfate Field Test Kit (1/30/2024).

E-6 240402065748_AFE1FF5E



Appendix F
Responses to Regulator Comments
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REGION 2
NEW YORK, N.Y. 10007

August 8, 2024

Mr. Kevin Cloe

Remedial Project Manager
NAVFAC Mid-Atlantic — EV31
6505 Hampton Blvd.
Norfolk, VA 23508-1278

Re: Draft Area of Concern E, Remedial Action Annual Status Report, 2024 Groundwater Monitoring
and Land Use Control Monitoring and Maintenance, Atlantic Fleet Weapons Training Area —
Vieques, Former Naval Ammunition Support Detachment, Vieques, Puerto Rico, June 2024

Dear Mr. Cloe:

This letter is to inform you that the U.S. Environmental Protection Agency (EPA) has reviewed the Draft
Area of Concern E, Remedial Action Annual Status Report, 2024 Groundwater Monitoring and Land Use
Control Monitoring and Maintenance, Atlantic Fleet Weapons Training Area — Vieques, Former Naval
Ammunition Support Detachment, Vieques, Puerto Rico, dated June 2024. EPA has no comments on the
document.

If you have any questions or would like to discuss further, please contact me at (212) 637-4436.

Sincerely,

. Digitally signed by
Treinen,  1nen kayn

Date: 2024.08.08
Ka ryn 15:21:05 -04'00'

Karyn Treinen

Remedial Project Manager
Superfund and Emergency Management Division



From: Hannah, Bill

Sent: Friday, August 9, 2024 10:19 AM

To: Clements, Jesse; Murphy, Pat; Ballam, Dennis; Stewart, Toby; McManus, Jennifer
Subject: FW: Draft AOC E 2024 Annual Report

From: Juan J Baba Peebles <juanbaba@drna.pr.qgov>

Sent: Friday, August 9, 2024 10:14 AM

To: Hannabh, Bill <Bill.Hannah@jacobs.com>; Mollin, Jessica <mollin.jessica@epa.gov>; Treinen, Karyn
<Treinen.Karyn@epa.gov>

Cc: Pocze, Doug <Pocze.Doug@epa.gov>; Carpenter, Angela <Carpenter.Angela@epa.gov>; Luna, Zolymar
<Luna.zolymar@epa.gov>; Griffiths, Rachel <griffiths.rachel@epa.gov>; States, Abbey <States.Abbey@epa.gov>;
Debofsky, Abigail <Debofsky.Abigail@epa.gov>; Nace, Charles <Nace.Charles@epa.gov>; O'Connell, Bethany
<BOConnell@trccompanies.com>; Stallings, Diane <DStallings@trccompanies.com>; Padron, Silmarie
<silmarie_padron@fws.gov>; Mike Barandiaran@fws.gov; mitsuka bermudez@fws.gov; Lopez, Felix
<felix_lopez@fws.gov>; Cloe, Kevin R CIV USN NAVFAC LANT NOR VA (USA) <kevin.r.cloe.civ@us.navy.mil>; Hood, Daniel
R CIV USN NAVFAC LANT NOR VA (USA) <daniel.r.hood.civ@us.navy.mil>; dan.w.waddill.civ@us.navy.mil; Danois, Maria
M CIV USN NAVFAC LANT NOR VA (USA) <maria.m.danois.civ@us.navy.mil>; Doerr, Brett <Brett.Doerr@jacobs.com>
Subject: [EXTERNAL] RE: Draft AOC E 2024 Annual Report

Hi Bill:

After further review of the above-mentioned document, DNER agrees with the information provided and no
additional comments will be issue as this time. If you have any question or concern, please contact me at your
best convenience.

Thanks,

Juan J. Bab4-Peebles

Federal Facilities Coordinator

Department of Natural and Environmental Resources
Auxiliary Secretary of Environmental Compliance
Environmental Emergency Response Area

Office: (787) 999-2200 ext. 5902, 5901

Email: juanbaba@drna.pr.gov




