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Executive Summary 
This report summarizes the evaluation, results, conclusions and recommendations of the Preliminary Assessment 
(PA) conducted for Per- and Polyfluoroalkyl Substances (PFAS) at the former Naval Ammunition Supply 
Detachment (NASD) and the former Vieques Naval Training Range (VNTR) in Vieques, Puerto Rico, and has been 
prepared by CH2M HILL, Inc. (CH2M) for the Department of the Navy (Navy), Naval Facilities Engineering 
Command (NAVFAC) Atlantic under Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract 
N62470-16-D-9000, Contract Task Order 0003. The location of Vieques, Former NASD and Former VNTR are 
shown in Figures ES-1, ES-2 and ES-3, respectively.   

The objectives of this PA are to:  

• Identify and catalog all potential or actual PFAS sources 

• Eliminate from further consideration those areas where there is no evidence of a PFAS release or suspected 
release and document the rationale for their elimination 

• Identify areas requiring further PFAS investigation  

• Identify receptors and migration pathways (both on and off the facility)  

• Determine whether an emergency response action is warranted because of current complete exposure 
pathways (e.g. on-base or off-base drinking water source within one mile downgradient of potential source 
area) 

The following activities were performed in support of this PA: 

• Review of existing data to identify and characterize potential PFAS releases and to identify potential 
off-facility receptors 

• Interviews with relevant site personnel to validate and verify data collected during the data review, and to 
provide supplemental information 

• Site reconnaissance of the facility to identify any evidence of PFAS releases and potential receptors and 
migration pathways, to identify all PFAS Areas of Concern (AOCs), and to fill data gaps identified in the data 
review and interviews 

There were 56 sites evaluated using these criteria. The following 14 sites were identified as potential PFAS 
source/release areas and are therefore recommended for further evaluation via a Site Inspection (SI), the 
rationale and details of which will be included in an SI Sampling and Analysis Plan (SAP): 

Former NASD 
• AOC H – Former Power Plant/Former Fire Training Area 

• Former Fire Station Building 2046 at the Public Works Area 

• Potential Former Motor Pool Area 

• AOC B – Former Wastewater Treatment Plant 

• Solid Waste Management Unit (SWMU) 6 – Former Mangrove Disposal Site 

• SWMU 7 – Former Quebrada Disposal Site  

Former VNTR  
• Potential Former Motor Pool Area (including Building 340) and Former Fire Department Building 330  
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• Potential Area of Concern (PAOC) K – Former Camp Garcia Wash Rack 

• SWMU 20 – Former Helicopter Maintenance Area 

• Camp Garcia Runway 

• PI 5 – Surface Water Drainage Area from Camp Garcia Runway 

• SWMU 10 and AOC G – Former Sewage Treatment Lagoons and Chlorination Building 

• SWMU 1 – Former Camp Garcia Municipal Solid Waste Management Unit (Landfill) 

Site reconnaissance of the sites/areas indicates the potential for exposure to PFAS containing media, if present, is 
low to non-existent; therefore, a rapid response is not necessary. Groundwater is not used as a source of public 
drinking water on the island and there are no known private wells used for drinking water purposes. Groundwater 
withdrawal on Vieques for public potable use (formerly conducted via 14 public water supply wells located in the 
alluvial coastal plain near Esperanza and potentially 6 water supply wells located in the northwestern portion of 
Vieques) was discontinued in 1978. Since that time, potable water for the island population has been supplied via 
a pipeline from the Rio Blanco filtration plant in eastern Puerto Rico. However, if PFAS are detected in 
groundwater at the SI stage, then efforts to confirm the absence of private drinking water wells will be made 
within a 4-mile radius of the detected contamination, per Environmental Protection Agency (EPA) PA/SI guidance. 
The SI will evaluate if there has been a release of PFAS to the environment that may pose a threat to human 
health and/or the environment. If PFAS are detected during the SI will include a human health risk screening for 
groundwater, soil, surface water, and/or sediment (as applicable based on media detections). Additionally, if 
formal, regulatory-based ecological screening values (ESVs) become available for PFAS compounds, the SI will 
include an ecological risk screening for surface soil, surface water, and/or sediment (as applicable based on media 
detections). 

 

 



NOTA: ESTE RESUMEN SE PRESENTA EN INGLÉS Y EN ESPAÑOL PARA LA CONVENIENCIA DEL LECTOR. SE HAN HECHO TODOS LOS ESFUERZOS PARA QUE LA 
TRADUCCIÓN SEA PRECISA EN LO MÁS RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLÉS ES LA 
VERSIÓN OFICIAL. 
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Resumen Ejecutivo 
Este informe resume la evaluación, resultados, conclusiones y recomendaciones de la Evaluación Preliminar (PA, 
por sus siglas en inglés) que se llevó a cabo para las Sustancias Per y Polifluoroalquiladas (PFAS, por sus siglas en 
inglés) en el antiguo Destacamento de Apoyo a Municiones Navales (NASD, por sus siglas en inglés) y en el antiguo 
Campo de Adiestramiento Naval de Vieques (VNTR, por sus siglas en inglés) en Vieques, Puerto Rico. Este informe 
ha sido preparado por CH2M HILL, Inc. (CH2M) para el Departamento de la Marina (Marina), Comando de 
Ingeniería de Instalaciones Navales (NAVFAC, por sus siglas en inglés) del Atlántico bajo el Contrato Integral de la 
Acción Ambiental a Largo Plazo — Contrato Navy (CLEAN) N62470-16-D-9000, Orden de Trabajo de Contrato 
0003. La ubicación de Vieques, el antiguo NASD y el antiguo VNTR se muestran en las Figuras ES-1, ES-2, y ES-3, 
respectivamente. 

Los objetivos de este PA son:  

• Identificar y catalogar todas las fuentes potenciales o reales de PFAS  

• Eliminar de las áreas a considerarse aquellas áreas en las que no hay evidencia o sospecha de un escape de 
PFAS, y documentar la justificación para su eliminación 

• Identificar las áreas que requieren una investigación adicional sobre PFAS  

• Identificar los receptores y las vías migratorias (tanto dentro como fuera de la instalación)  

• Determinar si se justifica una acción de respuesta de emergencia debido a las vías de exposición completas 
actuales (por ejemplo, el agua potable dentro y fuera de la base dentro de una milla gradiente abajo del área 
fuente potencial). 

Para apoyar este PA, se realizaron las siguientes actividades: 

• Revisión de los datos existentes para identificar y caracterizar posibles escapes de PFAS e identificar posibles 
receptores fuera de las instalaciones 

• Entrevistas con el personal relevante del sitio para validar y verificar los datos obtenidos durante la revisión 
de datos, y para proporcionar información complementaria  

• Observación del sitio en la instalación para identificar cualquier evidencia de escapes de PFAS, los posibles 
receptores y las vías de migración, para identificar todas las Áreas de Preocupación (AOCs, por sus siglas en 
inglés) de PFAS, y para obtener datos adicionales que se identifiquen durante la revisión de datos y en las 
entrevistas 

Se evaluaron 56 sitios utilizando estos criterios. Los siguientes 14 sitios fueron identificados como posibles áreas 
fuente/de escape y por lo tanto fueron recomendados para evaluación adicional por medio de una Inspección del 
Sitio (SI, por sus siglas en inglés), el análisis y los detalles, se incluirán en un Plan de Muestreo y Análisis (SAP, por 
sus siglas en inglés) del SI: 

Antiguo NASD 
• AOC H – Antigua Planta Eléctrica/Antigua Área de Adiestramiento Contra Incendios  

• Antigua Estación de Bomberos, Edificio 2046, en el Área de Obras Públicas  

• Antigua Área Potencial de Estacionamiento de Vehículos Operacionales  

• AOC B – Antigua Planta de Tratamiento de Aguas Residuales 
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• Unidad de Gestión de Residuos Sólidos (SWMU, por sus siglas en inglés) 6 – Antiguo Sitio de Disposición en el 
Manglar 

• SWMU 7 – Antiguo Sitio de Disposición en la Quebrada 

Antiguo VNTR 
• Posible Área del Antiguo Estacionamiento de Vehículos Operacionales (incluyendo el edificio 340) y el antiguo 

Departamento de Bomberos, Edificio 330 Posible  

• Área de Preocupación (PAOC, por sus siglas en inglés) K - Antiguo Campo de lavado de autos Garcia Rack 

• SWMU 20– Área del antiguo taller de mantenimiento de helicópteros  

• Pista del Campo Garcia 

• PI 5 – Zona de drenaje de agua superficial de la Pista de la Campo Garcia  

• SWMU 10 y AOC G – Antiguas Lagunas de Tratamiento de Aguas Residuales y Edificio de Clorinación  

• SWMU 1 – Antiguo Relleno Sanitario Municipal de Gestión de Residuos Sólidos del Campamento García 
(Relleno Sanitario) 

El reconocimiento de los sitios/áreas indica que el potencial de exposición a los medios que contienen PFAS, de 
estar está presente, es bajo o inexistente; por lo tanto, no es necesaria una respuesta rápida. El agua subterránea 
no se usa como fuente de agua potable pública en la isla y no se conocen pozos privados que se usen con fines de 
agua potable. La extracción de agua subterránea en Vieques para uso público de agua potable (anteriormente 
realizada a través de catorce pozos públicos de suministro de agua ubicados en la llanura costera aluvial cerca de 
Esperanza y posiblemente 6 pozos de agua de suministro ubicados en la porción noroeste de Vieques) se 
suspendió en 1978. Desde entonces, el agua potable para la población de la isla se ha suministrado a través de 
una tubería desde la planta de filtración Rio Blanco en el este de Puerto Rico. Sin embargo, si se detectan PFAS en 
aguas subterráneas en la etapa del SI, entonces se realizarán esfuerzos para confirmar la ausencia de pozos 
privados de agua potable dentro de un radio de 4 millas de la contaminación detectada, según las normas de la 
Agencia de Protección Ambiental de Los Estados Unidos (EPA, por sus siglas en inglés) para el PA/SI. El SI evaluará 
si a ocurrido alguna liberación de PFAS al medio ambiente que pueda representar una amenaza para la salud 
humana y/o el medio ambiente. Si se detectan PFAS durante el SI incluirá una evaluación de riesgos para la salud 
humana para el agua subterránea, suelo, aguas superficiales y/o sedimentos (según corresponda en función de las 
detecciones en los medios). Además, si los valores formales de detección ecológica (ESV, por sus siglas en inglés) 
basados en regulaciones están disponibles para los compuestos de PFAS, el SI incluirá una evaluación de riesgo 
ecológico para el suelo superficial, el agua superficial y/o los sedimentos (según corresponda en función de las 
detecciones de medios). 
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SECTION 1 

Introduction 
This Preliminary Assessment (PA) Report for potential sources of per- and polyfluoroalkyl substances (PFAS) at the 
former Naval Ammunition Support Detachment (NASD) and the former Vieques Naval Training Range (VNTR) in 
Vieques, Puerto Rico, has been prepared by CH2M HILL, Inc. (CH2M) for the Department of the Navy (Navy), Naval 
Facilities Engineering Command (NAVFAC) Atlantic under Comprehensive Long-term Environmental Action—Navy 
(CLEAN) Contract N62470-16-D-9000, Contract Task Order 0003.  

This report identifies locations where PFAS-containing materials may have been released into the environment 
based on review of historical and other PFAS-related and site-related information, provides an initial assessment 
of possible migration pathways and receptors of potential contamination, and recommends a path forward. The 
PA Report is organized as follows: 

1. Introduction - describes the background, purpose, and organization of the report 

2. Facility Description - describes the NASD/VNTR facilities and relevant histories 

3. Investigation Summary - identifies the sources of information used to identify and assess potential PFAS 
source/release areas 

4. Findings and Recommendations - presents each potential source/release area along with a description and 
operational history of PFAS storage, use, or release (as applicable); assesses potential exposure pathways and 
environmental hazards; and makes recommendations regarding further evaluation 

5. Summary and Conclusions – summarizes and provides conclusions drawn from the PA findings 

1.1 Preliminary Assessment Objectives 
This Vieques-specific PA for PFAS is part of a Navy-wide facilities assessment of potential historical sources of 
PFAS. This PA was conducted in accordance with the United States Environmental Protection Agency’s (EPA’s) 
Guidance for Performing Preliminary Assessments under CERCLA (PA Guidance) (EPA, 1991) with additional 
guidance from the Navy’s Interim Per-and Polyfluoroalkyl Substances (PFAS) Site Guidance for NAVFAC Remedial 
Project Managers (RPMs)/September 2017 Update (Navy PFAS Guidance) (NAVFAC, 2017). The objectives of the 
Vieques-specific PA are to:  

• Identify and catalog potential or actual PFAS sources/releases 

• Eliminate from further consideration those areas where there is no evidence of a PFAS release or suspected 
release and document the rationale for their elimination 

• Identify areas warranting further PFAS investigation  

• Identify potential receptors and migration pathways (both on and off the facility)  

• Determine whether an emergency response action is warranted because of current complete exposure 
pathways (e.g., on-base or off-base drinking water source within 1 mile downgradient of potential PFAS 
source/release area) 

To accomplish these objectives, the following activities have been completed: 

• A review of available information to identify and characterize potential PFAS sources/releases 

• A review of existing information to identify potential off-base receptors within 1 mile of the facility boundary 
(note that this is less extensive than the study area defined in EPA’s PA Guidance but will be expanded if 
necessary in later project phases if complete pathways beyond 1 mile are identified) 

• Interviews conducted with relevant site personnel to validate and verify data collected during the data review, 
and to provide any supplemental information 
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• A site reconnaissance of the facility to identify any evidence of PFAS sources/releases and potential receptors 
and migration pathways, to identify areas of concern, and to fill data gaps identified in the data review and 
interviews, as applicable 

• Identification of any need for initiation of a rapid response drinking water investigation in accordance with 
Deputy Assistant Secretary of the Navy (DASN) June 2016 policy (Navy, 2016) (see Section 1.4.4)  

1.2 PFAS Background 
PFAS have been identified by the United States Department of Defense (DoD) and EPA as “emerging 
contaminants1.” PFAS are anthropogenic (i.e., human-made) compounds of environmental concern because of 
their persistence in the environment and in organisms, their migration potential in aqueous systems (e.g., 
groundwater), their historically widespread use in commercial products, and their possible health effects at low 
levels of exposure.  

1.2.1 General Uses of PFAS 
The chemical properties of PFAS make them useful for many commercial products because they are heat resistant 
and can repel oil, grease, and water. PFAS have been manufactured for use in a wide variety of products including 
firefighting foam, non-stick cookware, fiber and fabric stain protection, food packaging, and personal care 
products. The pervasive use of PFAS in commercial and industrial products has led to the discovery of PFAS in soil, 
air, and groundwater worldwide.  

1.2.2 Key PFAS Sources at Naval Installations 
PFAS have been used in a variety of military applications, including as a component of aqueous film-forming foam 
(AFFF), which was routinely used at fire-fighting training areas and firefighting equipment test areas. In addition, 
current and historical AFFF storage and transfer areas are of potential concern for release to the environment. As 
such, identification of areas where AFFF was released to the environment, either as repeated small releases or as 
a significant one-time release, is key to determining potential PFAS impacts on environmental media. 

AFFF used in firefighting, firefighting training/demonstration areas, and fire suppression systems is considered to 
have the greatest potential for release of PFAS to the environment in terms of mass/concentration at Navy 
installations. These include potential sources such as current and former fire training areas, equipment test and 
cleanout areas, buildings with firefighting infrastructure (e.g., hangars, AFFF storage/handling areas, pump 
houses, etc.), unplanned release areas (e.g., crash sites), preemptory releases (e.g. foaming a runway prior to an 
emergency landing to prevent fires) and fire suppression systems located at fuel storage area(s). While foaming of 
runways was an aviation safety practice that may have been performed at various Navy facilities, there is no 
report of such use on Vieques and, in general, the Navy kept records of when this was performed (i.e., coincident 
with an emergency landing or crash) and no such records were found for Vieques. A fire and rescue 
demonstration was performed by the crash crew at the Garcia airfield in 1967, 2 years before the military 
specification (MILSPEC) specifying use of PFAS in AFFF was issued and there were no reports of its use during the 
demonstration. In fact, if foam had been used in the demonstration, if would almost surely have been protein 
foam. Therefore, this activity was unlikely to be a source of a PFAS release. Nonetheless, given that PFAS-
containing AFFF was developed in the 1960s, to address the potential that the 1967 demonstration could have 

                                                            

1
  Per Department of Defense Instruction (DoDI) 4715.18: “As identified by the ASD (EI&E), an emerging contaminant is a 

contaminant that: 
− Has a reasonably possible pathway to enter the environment; 
− Presents a potential unacceptable human health or environmental risk; and 
− Does not have regulatory standards based on peer-reviewed science, or the regulatory standards are evolving due to 

new science, detection capabilities, or pathways.” 
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utilized PFAS-containing AFFF, the Garcia airfield is recommended for investigation via a Site Inspection (SI), as 
discussed in Section 4. 

Other potential sources of PFAS to the environment include operations wastes (e.g., from chromium 
electroplating), historical onsite land disposal areas/landfills of PFAS-containing materials, wastewater treatment 
sludges and effluents, etc. Another potential source of PFAS is aircraft hydraulic fluid. Some aviation hydraulic 
fluids contain PFAS or PFAS precursors as an additive to reduce corrosion of aircraft parts, at concentrations less 
than 1 percent. However, aircraft hydraulic fluids are used in enclosed systems, so their release to the 
environment is unlikely unless there was an accident involving damage to aircraft (e.g., crash) or incident during 
aircraft maintenance or hydraulic fluid storage. Most aircraft associated with Vieques were maintained at Naval 
Station Roosevelt Roads (NSSR), now referred to as Naval Activity Puerto Rico (NAPR), and no crashes or 
maintenance/storage incidents involving hydraulic fluids reportedly occurred on Vieques. However, areas where 
waste hydraulic fluids may have been disposed (i.e., Camp Garcia landfill and various dumps) have been 
recommended for further investigation via an SI, as discussed in Section 4. Of note, not all of the aforementioned 
potential sources necessarily existed on Vieques, and the Navy kept records of such releases if and when they 
occurred on other installations. 

AFFF in Firefighting Training and Fire Suppression 
AFFF containing PFAS was developed in the 1960s for use on Class B fires (i.e., fires in flammable liquids or 
vapors), and was put into routine use by the early 1970s. In November 1969, a MILSPEC was issued that described 
characteristics AFFF needed to demonstrate in order to be used by the military, including a requirement for 
formulations containing PFAS. As such, most AFFF used at military installations after the 1970s likely included 
some combination of PFAS.  

Typically, AFFF concentrate was proportionally mixed into water lines using in-line eductors or other 
proportioning devices to create the necessary foam solution ranging from 3% to 6% of the concentrate. Class A 
firefighting foams were used to extinguish wood and grass fires, and do not contain PFAS. Therefore, Class A 
firefighting foams are not a concern for PFAS or this PA. 

Electroplating 
Electroplating, specifically hard chromium plating, is an industrial activity where PFAS-containing mist 
suppressants may have been used. Electroplating consists of creating an electrolytic cell that enables a thin layer 
of metal to be deposited onto an electrically conductive metal surface. PFAS were sometimes used during the 
chromium electroplating process as a surfactant in chromic acid baths. As a surfactant, PFAS lowered the surface 
tension (adhesion of materials) by creating a thin, foamy layer on the surface of the chrome bath for mist-
suppression. This mist-suppressant reduced the formation of airborne chromium aerosols during the plating 
process, which are known to be carcinogenic and allergenic. Areas where non-chromium (i.e., copper, nickel, and 
tin) electroplating operations were carried out would not be expected to have used PFAS-containing mist 
suppressants. 

Landfill Operations, Waste Disposal Areas, and Wastewater Treatment Plants 
Historically, landfills received wastes generated from military installations, including waste streams from 
operational areas (machine shops, electroplating operations, etc.), housing areas, and waste from wastewater 
treatment plants (WWTPs) and/or homeported ships. These waste streams may contain industrial and/or 
consumer products that were either manufactured with PFAS or contain PFAS constituents which may leach out 
of the landfill. Additionally, waste material biosolids and sludge from WWTPs can contain PFAS. 

Other Potential Sources 
Due to the widespread use of PFAS, there may be sources other than the ones mentioned previously where PFAS 
may have been present. For example, PFAS have been included in some anti-fouling and stain-resistant paint 
formulations, as well as food packaging and commercial and household products such as non-stick products, 
polishes, waxes, and cleaning products. It is possible that in significant amounts, these could be sources of PFAS to 
the environment. 
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1.2.3 PFAS in the Environment 
PFAS are a class of anthropogenic (i.e., human-made) compounds characterized by carbon chains of varying 
lengths containing carbon-fluorine bonds. The strong electronegative force of the carbon-fluorine bond requires a 
large amount of energy to break, which makes PFAS extremely resistant to biodegradation, photo-oxidation, 
direct photolysis, and hydrolysis. In addition to their environmental persistence, PFAS are readily soluble in 
aqueous solution and therefore have potential for migration from soil to groundwater and then with groundwater 
flow. Due to their persistence and mobility, releases of PFAS to the environment present a unique set of 
challenges and concerns.  

1.2.4 PFAS Health Effects 
There is a growing body of evidence of animal studies and human epidemiology studies indicating the relationship 
between human health effects and exposure to PFAS (Rappazzo et. al., 2017). However, additional research is 
needed to more clearly understand the potential health effects that may be caused by exposure to PFAS 
compounds. To date there is limited information on only a few of the thousands of PFAS compounds. In addition, 
there are no Tier 1 toxicity values for any PFAS. Tier 1 toxicity values are the preferred source for toxicity factors 
used in Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Resource 
Conservation and Recovery Act (RCRA) human health risk assessments.  

The EPA’s Superfund Health Risk Technical Support Center has estimated a Tier 2 non-carcinogenic toxicity value 
for perfluorobutane sulfonate (PFBS) (EPA, 2014). The oral reference dose (RfD) is based on kidney effects 
observed in female rats. Due to a lack of information in the current literature, toxicity values for inhalation 
exposure and cancer endpoints has not been estimated for PFBS. 

The EPA Office of Water developed a reference dose (RfD, the daily dose below which adverse health effects are 
deemed unlikely over a lifetime) for perfluorooctanoic acid (PFOA) based on a developmental toxicity study using 
mice. The critical effects included reduced ossification in parts of the hand/feet and accelerated puberty in male 
pups following exposure during gestation and lactation (EPA, 2016a). The EPA Office of Water also determined 
that PFOA should be classified as “suggestive evidence of carcinogenic potential” and estimated an oral cancer 
slope factor based on tumor development in rat testes.  

The EPA Office of Water estimated an RfD for perfluorooctane sulfonate (PFOS) based on a developmental toxicity 
study in rats; the critical effect was decreased pup body weight following exposure during gestation and lactation 
(EPA, 2016b).  

PFOA and PFOS are known to be transmitted to the fetus in cord blood and to the newborn in breast milk. 
Because the developing fetus and newborn seem particularly sensitive to PFOA- and PFOS-induced toxicity, the 
RfDs based on developmental effects also are considered by toxicologists and risk assessors to be protective of 
adverse health effects in adults. Additionally, the RfD for PFOA is protective of carcinogenic effects. 

1.3 Regulatory Background and History 
1.3.1 PFOA Stewardship Program  
In 2006, EPA initiated the 2010/2015 PFOA Stewardship Program in which eight major companies in the United 
States committed to reduce facility emissions and product contents of PFOA and related chemicals on a global 
basis by 95% no later than 2010, and to work toward eliminating emissions and product content of these 
chemicals by 2015. All companies have met the program goals. To meet the program goals, most companies 
stopped the manufacture and import of long-chained PFAS, and then transitioned to alternative chemicals. On 
January 21, 2015, EPA proposed a Significant New Use Rule under the Toxic Substances Control Act to require 
manufacturers (including importers) of PFOA and PFOA-related chemicals to notify EPA at least 90 days before 
starting or resuming new uses of these chemicals in any process. 
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1.3.2 Unregulated Contaminant Monitoring Rule 
The EPA issued the Third Unregulated Contaminant Monitoring Rule (UCMR3)2 in May 2012. The UCMR3 required 
monitoring, between 2013 and 2015, for 30 substances at all large public water systems (PWSs) serving more than 
10,000 people and 800 representative PWSs serving 10,000 or fewer people. Six PFAS compounds were included 
in the UCMR3 contaminant list. Of these six PFAS, EPA issued health advisory levels for only two, PFOA and PFOS. 
The UCMR3 results found these two chemicals were present in less than 1% of the nearly 5,000 public water 
systems sampled per UCMR3. 

In December 2016, EPA issued the Fourth Unregulated Contaminant Monitoring Rule (UCMR4). UCMR4 requires 
all large PWSs serving more than 10,000 people and 800 representative PWSs serving 10,000 or fewer people to 
sample for 30 chemicals between 2018 and 2020. There are no PFAS included on the UCMR4 list of contaminants 
that require sampling and analysis.  

1.3.3 EPA Lifetime Health Advisories  
In May 2016 the EPA Office of Water issued a drinking water Lifetime Health Advisory for PFOA and PFOS. Health 
advisories are not enforceable, regulatory levels; rather they are levels that would provide Americans, including 
sensitive populations, with a margin of protection from a lifetime of exposure to PFOA and PFOS from drinking 
water. The health advisory is 70 parts per trillion (ppt) for PFOA and 70 ppt for PFOS. When both PFOA and PFOS 
are found in drinking water, the combined concentrations of PFOA and PFOS should be compared with the 70 ppt 
health advisory level.  

1.3.4 EPA Action Plan Summary   
In February 2019, the EPA released a PFAS Action Plan (EPA, 2019) outlining the steps the agency is taking in order 
to address PFAS chemical constituents in the environment and protect the public health. The action plan is set up 
to provide both short-term and long-term solutions and strategies in order to address PFAS. EPA is working to 
build a plan that involves displaying a national research, multi-program and multi-media risk communication plan 
regarding the environmental challenge. Lastly, EPA is responding to multiple and extensive public input the 
agency received during its year of public communication including a PFAS National Leadership Summit, multiple 
community engagements, and via the public docket. In December 2019, EPA set Interim Recommendations to 
Address Groundwater Contaminated with PFOA and PFOS which included using the PFOA and PFOS Lifetime 
Drinking Water Health Advisories of 70 ppt (combined or individually) as the recommended Preliminary 
Remediation Goal for groundwater that is a current or potential source of drinking water, where no state or tribal 
maximum contaminant level (MCL) or other applicable or relevant and appropriate requirements are available or 
sufficiently protective. 

1.3.5 Commonwealth-specific Action Levels 
Puerto Rico has not established any specific PFAS action levels. 

1.4 Navy Policy 
This subsection provides a summary of Navy policy generated primarily to address onsite and offsite drinking 
water, as well as AFFF use. As noted previously, groundwater withdrawal on Vieques for public potable use was 
discontinued in 1978 with the completion of a potable water pipeline from Rio Blanco filtration plant. However, if 
PFAS are detected in groundwater at the SI stage, then efforts to confirm the absence of private drinking water 
wells will be made within a 4-mile radius of the detected contamination, per EPA PA/SI guidance. The SI will 
evaluate if there has been a release of PFAS to the environment that may pose a threat to human health and/or 
the environment.  

                                                            
2
  The 1996 Safe Drinking Water Act amendments require that once every five years EPA issue a new list of no more than 

30 unregulated contaminants to be monitored by public water systems (PWSs). 
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1.4.1 DASN Energy, Installations and Environment (EI&E) Policy Memorandum, 21 
October 2014 

As a result of Navy releases impacting PWS tested under the UCMR3, the Navy issued a policy requiring on-base 
drinking water sampling for PFOA and PFOS for bases where groundwater was used as drinking water and PFAS 
could have been released nearby in the past. Installations that were not required to sample finished drinking 
water under UCMR3 that produce drinking water from on-installation groundwater sources and have an identified 
or suspected PFAS release within approximately one-mile upgradient to the drinking water source were required 
to sample their finished drinking water by December 2015. 

1.4.2 DASN (E) Policy Memorandum, 14 September 2015 
This policy memo largely echoed the requirements laid out in the October 2014 DASN (E) policy memo. However, 
this memo specified that if levels of PFOS and/or PFOA in drinking water exceeded the current EPA health 
advisory (i.e., the 2009 provisional short-term health advisories), then alternative drinking water must be supplied 
until the PFOA and/or PFOS levels were reduced to below the EPA health advisories.  

1.4.3 ASD Policy Memorandum, 10 June 2016 
This DoD Assistant Secretary of Defense (ASD) policy memo specified that decisions regarding drinking water 
should be based on the lifetime health advisories issued by EPA's Office of Water in May 2016, rather than the 
now outdated provisional short-term health advisories issued in 2009.  

1.4.4 DASN (E) Policy Memorandum, 14 June 2016 
This policy expanded the sampling of PFOA and PFOS at all Navy installations where such sampling was not 
previously completed under EPA’s UCMR3 or the Navy’s October 2014 policy (Navy, 2014).  

1.4.5 DASN (E) Policy Memorandum, 17 June 2016 
This policy defines the Navy’s intention to remove, dispose, and replace legacy AFFF that contains PFOS and/or 
PFOA once environmentally suitable substitutes are identified and certified to meet MILSPEC requirements. This 
policy directed the following actions to be taken until suitable replacements could be certified: 

• Immediately cease the uncontrolled environmental release of AFFF for shoreside installations, with the 
exception of emergency responses 

• Update and implement Navy and Marine Corps firefighting system requirements, as needed, to ensure fire 
and emergency service vehicles and equipment at Navy installations and facilities are tested and certified in a 
manner that does not allow the release of AFFF to the environment 

• By the end of fiscal year (FY) 2017 (FY2017), remove and dispose of uninstalled PFOS-containing AFFF in drums 
and cans from local stored supplies for shore installations and ships to prevent future environmental releases 

1.4.6 DASN (E) Policy Memorandum, 20 June 2016 
This policy required the Navy to identify and prioritize sites for investigation if drinking water resources, on- or 
off-installation, are thought to be vulnerable to PFAS contamination from past Navy/Marine Corps PFAS releases. 
Sites with drinking water sources within 1 mile downgradient from known or potential releases of PFAS were 
assigned the highest priority. This policy directed the sampling of off-base drinking water at these high priority 
(Priority 1) sites within FY2017.  

The primary mechanism to identify potential PFAS release sites/areas of concern (AOCs) (referred to as PFAS AOCs 
in the PA) was review of Environmental Restoration, Navy (ER,N) records. To ensure that all potential PFAS release 
mechanisms were identified, installations were directed to perform an internal review to identify areas that are 
not already part of the ER,N program. The Navy has completed the sampling for all off-base potentially impacted 
drinking water sources that were identified as a result of this policy and currently known exposures have been 
addressed. No sites at NASD or VNTR were identified as Priority 1 sites. 
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SECTION 2 

Facility Description 
Vieques, Puerto Rico, is located in the Caribbean Sea, approximately 7 miles southeast across the Vieques Passage 
from the eastern tip of the main island of Puerto Rico (Figure 2-1). This island is located on the Antillean Island Arc 
separating the Caribbean Sea from the Atlantic Ocean and is approximately 21 miles long and 4.5 miles wide, with 
an area of approximately 33,100 acres, or 51 square miles. The Navy purchased large portions of Vieques in the 
early 1940s to conduct activities related to military training. The western side of Vieques, within the former NASD 
(Figure 2-1), consisted mainly of ammunition loading and storage, vehicle and facility maintenance, and an open 
burn/open detonation area. The eastern side of Vieques (former VNTR) (Figure 2-1) was used for various aspects 
of naval gunfire training, including air-to-ground ordnance delivery and amphibious landings, as well as housing 
the main base of operations for these activities at Camp García.  

2.1 Facility Background 
2.1.1 Former Navy Ammunition Support Detachment  
The Navy ceased facility-wide operations on the former NASD in April 2001, in accordance with the January 30, 
2000, Presidential Directive to the Secretary of Defense associated with the transfer of lands by quitclaim deed 
dated April 30, 2001 of the Navy-owned western portion of Vieques. The land transfer was completed on May 1, 
2001, and the Navy has had no military presence at the main operational area since. Currently, the Navy’s 
involvement at the former NASD comprises the environmental restoration program activities. Figure 2-2 shows 
the locations of all areas to be investigated under this PA on the former NASD, as further described in Sections 3 
and 4. 

Additionally, on February 28, 2000, the Navy quitclaimed two parcels of land in the former NASD adjacent to the 
Antonio Rivera Rodriguez Airport to the Commonwealth of Puerto Rico (Holaday, 2000) for the Ports of Puerto 
Rico to extend their runway. No permanent structures other than an abandoned guard shed was included in the 
quitclaim (Appendix F).  

On February 11, 2005, Vieques was placed on the National Priority List (NPL) as the former Atlantic Fleet Weapons 
Training Area - Vieques, which required all subsequent environmental restoration activities for Navy Installation 
Restoration sites on Vieques be conducted under CERCLA unless and until removed from CERCLA authority. The 
Navy, Department of the Interior (DOI), EPA, and Puerto Rico Environmental Quality Board (PREQB) executed a 
Federal Facility Agreement (FFA) on September 7, 2007 that established the procedural framework and schedule 
for implementing the CERCLA response actions for Vieques. 

2.1.2 Former Vieques Naval Training Range  
On April 30, 2003, the Navy ceased training exercises on the VNTR. Following termination of training operations 
on Vieques, the 14,573 acres of the former VNTR were transferred to the jurisdiction of the DOI, to be managed 
by the United States Fish and Wildlife Service (USFWS) as a National Wildlife Refuge pursuant to Section 1049 of 
the National Defense Authorization Act for Fiscal Year 2002 (Public Law 107–107). Approximately 900 acres of the 
former VNTR, consisting of the LIA, is managed as a wilderness area where public access is prohibited in 
accordance with Public Law 106–398 and Public Law 107–107. 

The former VNTR is located on the eastern one-third of the island and comprises the Surface Impact Area (SIA), 
Live Impact Area (LIA), and Eastern Conservation Area (ECA), totaling approximately 3,600 acres, as well as the 
adjacent and wholly contiguous Eastern Maneuver Area (EMA), totaling approximately 11,000 acres. Figure 2-3 
shows the locations of all PFAS AOCs to be investigated under this PA on the former VNTR, as further described in 
Sections 3 and 4. 

On May 11, 1988, the Navy declared excess 25.734 acres of land, more or less (Steed, 1988), in the ward of Santa 
Maria, municipality of Vieques, Puerto Rico, for the sole purpose of creation of a sanitary landfill for non-
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hazardous wastes by the Municipality of Vieques. Prior to the Navy ownership of the land, it was used as a 
sugarcane farm. The land was allowed to remain fallow and unimproved during the time it was in the possession 
of the Navy and contained no structures, roads, or improvements (Appendix F).  

As noted in Section 2.1.1, on February 11, 2005 the former Naval facilities on eastern and western Vieques were 
designated as an NPL site, which put the environmental restoration program under CERCLA. Currently, the Navy’s 
involvement at the former VNTR comprises the environmental restoration program and munitions response 
activities. 

2.1.3 Potential AFFF Usage at NASD and VNTR  
Based on information gathered from an interview during the PA, 50 gallons of AFFF were reportedly stored on 
each of two structural fire trucks. These fire trucks were reportedly staged to support operations at the two 
helicopter pads (one helicopter pad was located south of Camp Garcia and north of SWMU 20, and the second 
helicopter pad was located northeast of the main NASD complex, but southeast of AOC H Building 13 [2048 in 
Appendix A]); none were reportedly utilized to support airfield operations. Storage of the AFFF containers was 
reported to have been in conex boxes 100 feet southwest of Building 2046 (see Section 4.2.1 for 
potential/approximate area) in the NASD. Cleaning of the trucks reportedly occurred monthly, and pump tests 
were performed annually at the NASD fire station. 

2.2 Regional and Local Setting 
2.2.1 Climate   
The climate of Vieques is characterized as warm and humid (tropical-marine), with frequent showers occurring 
throughout the year. The easterly trade winds blowing across the island year-round moderate the temperature on 
Vieques, resulting in an annual mean temperature of 79 to 80 degrees Fahrenheit. The island’s average annual 
rainfall is approximately 36 inches, with maximum extremes of 25 inches in the east part of the island and 45 to 
50 inches in the west (PREQB, 1995a). 

2.2.2 Geologic Setting 
Vieques geology is characterized by plutonic and volcanic rocks generally overlain by alluvial deposits and 
sedimentary rocks. The volcanic rocks, of Late Cretaceous age, were deposited in a marine environment. Later in 
the Cretaceous Period, a quartz-diorite/granodiorite plutonic complex intruded the volcanic andesite and is 
exposed over a large part of the island (USGS, 1989).  

Much of the igneous bedrock is exposed over the island with exceptions where it is overlain by limestone of 
Tertiary age and alluvial, beach, and swamp deposits of Quaternary age. Limestone only occurs within portions of 
the north, south, and eastern parts of the island. Alluvial sedimentary deposits generally consist of sand with 
percentages of silt, clay, and gravel, generated from the weathering of bedrock. These deposits generally occur in 
valleys and near the ocean. Geophysical surveys show that the alluvial deposits average about 30 feet in thickness 
and overlie bedrock composed of granodiorite and quartz diorite (USGS, 1989). Five general categories are 
present in eastern Vieques, (1) alluvial deposits (sand, silt, and clay), (2) beach and dune deposits, (3) marine 
sedimentary rocks, (4) sandstone, siltstone, conglomerate, lava, tuff, and tuffaceous breccia, and (5) plutonic rock 
made up largely of granodiorite and quartz diorite (USGS, 1989). 

2.2.3 Hydrogeology 
There are two named aquifers on Vieques from which groundwater was historically withdrawn for public potable 
use (Figure 2-4), the Valle de Resolución, located beneath the western portion of the island, and the Valle de 
Esperanza, located beneath the southern portion of the island near Camp Garcia, covering a total of 16 square 
kilometers. Each aquifer is an alluvial deposit originating from the saprolitic and erosional weathering of the 
granodiorite pluton that makes up the basement rock of the island. Each aquifer thickens seaward from its 
respective origin and is over lain by impermeable biogenic clay deposits near the shores (Gomez-Gomez et. al., 
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2014). The aquifers are supplied by meteoric water, but infiltration into the aquifers only accounts for 5 percent 
of the total water budget precipitated onto the island annually.  

The Valle de Esperanza is the more productive of the two aquifers and was managed by the Puerto Rico Aqueduct 
and Sewer Authority (PRASA). Groundwater is not used as a source of public drinking water on the island and 
there are no known private wells used for drinking water purposes. Groundwater withdrawal on Vieques for 
public potable use was formerly conducted via 14 public water supply wells located in the Valle de Esperanza 
aquifer near Esperanza and potentially via 6 “fresh water wells” located in the Valle de Resolución aquifer (use of 
the six “fresh water wells” as public water supply wells is assumed but not confirmed), as shown in Figure 2-4, 
withdrawing groundwater at a rate of about 600,000 gallons per day. These public water supply wells were 
discontinued by 1978. Since that time, potable water for the island population has been supplied via a pipeline 
from the Rio Blanco filtration plant in eastern Puerto Rico (USGS, 1989). Camp Garcia was connected to the water 
line in the summer of 2000 (CH2M, 2008b).  

The United States Geological Survey (USGS) has performed a groundwater study on Vieques. The results indicate 
that the groundwater contains high concentrations of sodium bicarbonate (USGS, 1989). Because of its high 
sodium content, the groundwater on Vieques is not suitable for irrigation over extended periods. Saltwater 
intrusion brought on by excessive groundwater withdrawals and accumulation of salts from sea spray has been 
blamed for high chloride concentrations in Vieques’ groundwater observed in the 1970s. Chloride levels in 
groundwater on Vieques declined significantly following the reduction of withdrawals from the Esperanza Valley 
aquifer in the 1980s, supporting the claim of a relationship between withdrawal rates and chloride concentrations 
in groundwater (Baker, 1999). 

2.2.4 Topography and Surface Water 
The topography of Vieques consists generally of hills and valleys throughout the entire island. The western side of 
the island consists of gently rolling hills with a deeper soil profile than the eastern side, which consists of more 
exposed, rugged terrain. The highest point on the western side is 987 feet above mean sea level (amsl) at Monte 
Pirata. The highest point on the eastern side is approximately 420 feet amsl at Cerro Matias. The coastal areas 
contain generally level terrain made up of primarily beaches, lagoons, and mangrove swamps.  

The streambeds found on Vieques are generally oriented to the north or to the south toward the coasts from 
higher areas in the central part of the island. Vieques does not have any perennial surface drainage; stream flow 
on Vieques is ephemeral (intermittent), controlled by surface runoff from rainfall. Approximately 90 percent of 
the rainfall is lost to evaporation, based on statistical data from the U.S. Virgin Islands. Of the remaining 
10 percent, approximately 5 percent infiltrates into the ground to recharge groundwater, and 5 percent becomes 
surface runoff. Based on their geographic locations, surface runoff and groundwater at PFAS AOCs within the 
NASD (Figure 2-2) are anticipated to flow generally north into the Vieques Passage, surface runoff and 
groundwater at PFAS AOCs of the VNTR (Figure 2-3) are anticipated to generally flow south toward the Caribbean 
Sea.  

2.3 Migration Pathways and Potential Receptors 
This subsection discusses hypothetical migration pathways and receptors (both human and ecological) of PFAS in 
the environment. For sites recommended for further investigation in this PA Report, potential migration and 
exposure pathways, as well as receptors, will be considered during preparation of the PFAS SI Sampling and 
Analysis Plan (SAP) to ensure appropriate evaluation during the PFAS SI. 

2.3.1 Migration Pathways  
Because of their chemical structure, PFAS are chemically and biologically stable and resist typical degradation 
processes. As a result, PFAS persist in the environment. Additionally, although PFAS are water soluble and tend to 
be relatively mobile in groundwater, complex partitioning mechanisms influence fate and transport. For example, 
a tendency for PFAS to associate with organic carbon in soil and sediment can result in persistent concentrations 
in these media (NAVFAC, 2017). 
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Potential migration pathways for a hypothetical PFAS release at NASD/VNTR include: 

• Direct release of PFAS to surface and/or subsurface soil 

• Overland flow of PFAS in runoff via drainage ditches/ephemeral streams to downgradient terrestrial areas 
including inland lagoons, and offshore areas of the Vieques Passage to the north or the Caribbean Sea to the 
south 

• Leaching of PFAS from soil to groundwater 

• Transport via advection in groundwater to downgradient areas, with potential discharge to surface water 
bodies including lagoons and offshore areas  

2.3.2 Human Receptors 
This subsection considers exposure scenarios for hypothetical receptors. The potential for actual exposure would 
be based on PFAS presence, if present, evaluated through the CERCLA process.  

Groundwater 
Groundwater is not currently used as a drinking water source at the former NASD, former VNTR, or by the 
residents of Vieques, Puerto Rico; therefore, there is no current exposure pathway for groundwater to residents 
or workers through drinking water (CH2M, 2008b). Groundwater on Vieques is generally considered not suitable 
for use as a potable water source due to its general poor quality (high total dissolved solids/salinity) as a result of 
natural saltwater intrusion and saltwater intrusion induced by historic pumping of water supply wells when the 
island’s aquifers were used as a potable water source. Nevertheless, potential groundwater use is evaluated on a 
site-specific basis in accordance with Puerto Rico’s Water Quality Standards Regulation that classifies all 
groundwater in Puerto Rico as groundwater intended for use as a source of drinking water supply and for 
agricultural uses (PREQB, 2016). 

In areas where groundwater is within the potential depth of construction activities, construction workers could be 
exposed to PFAS in groundwater (if PFAS and receptors are present) through dermal contact during excavation 
activities. However, there are currently no regulatory screening levels or other criteria for dermal contact with 
PFAS in groundwater and no subsurface construction occurring in the PFAS AOC areas shown in Figures 2-2 
and 2-3. Construction workers may also be exposed to some volatile PFAS constituents through inhalation, but 
analytical methodology and toxicology of volatile PFAS chemicals are still being evaluated. PFOA, PFOS, and PFBS 
are not particularly volatile. If PFAS are detected in groundwater at the SI stage, then efforts to confirm the 
absence of private drinking water wells will be made within a 4-mile radius of the detected contamination, per 
EPA PA/SI guidance. 

Soil  
Residents, construction workers, maintenance/industrial workers, recreational users, visitors, and trespassers 
could be exposed to PFAS in soil (if PFAS and receptors be present) through incidental ingestion of and dermal 
contact with surface and subsurface soil. However, there are currently no regulatory screening levels or other 
criteria for dermal contact with soil. There are no screening levels or other criteria for inhalation of PFAS in dust. 
There are also no screening values or standardized analytical methods available for volatile PFAS chemicals (such 
as fluorotelomer alcohols). 

Sediment 
Current and future maintenance workers, trespassers, visitors, recreational users, future residents, and 
construction workers could be exposed to PFAS in sediment (if PFAS and receptors are present) in onsite drainage 
ditches and current and future recreational users could be exposed to PFAS in sediment (if PFAS and receptors are 
present) located in quebradas, arroyos, and other settling basins through incidental ingestion of and dermal 
contact with sediment.  
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Surface Water 
Current and future maintenance workers, trespassers, visitors, recreational users, future residents, and 
construction workers could be exposed to PFAS in surface water (if PFAS and receptors are present) in drainage 
ditches, water filled quebradas/arroyos through incidental ingestion of and dermal contact with surface water.  

Biota 
PFAS constituents are known to bioaccumulate. Human receptors may be exposed through ingestion of food 
products which have become contaminated, such as fish and fowl tissue. 

2.3.3 Ecological Receptors 
A wide variety of terrestrial and wetland/aquatic ecological receptors may reside in the former NASD and former 
VNTR. In terrestrial habitats, these receptors include terrestrial plants, soil invertebrates, reptiles, birds, and 
mammals. Further, some of the areas in the former NASD and former VNTR are located directly adjacent to 
wetland and aquatic habitats. In these wetland and aquatic habitats, receptors include aquatic and wetland 
plants, aquatic and benthic invertebrates, reptiles, amphibians, fish, birds, and mammals. 

Lower trophic level terrestrial ecological receptors (such as terrestrial plants and soil invertebrates) could be 
exposed to PFAS compounds released to surface soils through root uptake, direct contact, and/or direct ingestion. 
Because there is some evidence that PFAS compounds may bioaccumulate in terrestrial food items (such as 
plants), there is the potential that upper trophic level receptors (such as birds and mammals) could be exposed to 
these compounds via the food web, as well as through incidental ingestion of soil and direct ingestion of surface 
water (if PFAS compounds are released to water sources). 

Lower trophic level wetland/aquatic ecological receptors (such as wetland/aquatic plants, aquatic and benthic 
invertebrates, fish, reptiles, and amphibians) could be exposed to PFAS compounds released to surface water 
and/or sediment (either directly, or indirectly via surface runoff from terrestrial areas or through groundwater 
discharge) through root uptake, direct contact, and/or direct ingestion. Because there is evidence that PFAS 
compounds may bioaccumulate in aquatic food items (such as fish), there is the potential that upper trophic level 
receptors (such as birds and mammals) could be exposed to these compounds via the food web, as well as 
through incidental ingestion of sediment and direct ingestion of surface water. 

Currently, no formal regulatory-based ecological screening values (ESVs) are available for PFAS compounds. 
However, there are currently ecotoxicology data for some PFAS compounds (such as PFOA and PFOS) available 
from the literature for soil and water exposures. Little ecotoxicology data are currently available for sediment 
exposures, although this is a very active field of research and additional data are likely to become available in the 
relatively near future. However, as indicated in the final Ecological Risk Assessment (ERA) Protocol (CH2M, 2018), 
PFAS compounds will be evaluated on a site-specific basis using the state-of-the-science toxicological information 
available at the time within the applicable policy framework; the results will be evaluated for direct ecological 
exposures and for food web exposures, as appropriate. 

Appendix B summarizes the federal and Puerto Rico listed terrestrial plant and animal species and aquatic animal  
species that are known to or potentially occur within the former NASD and former VNTR, and therefore may occur 
at PFAS AOCs having suitable habitat. The document shows that there is federal protection for three bird, seven 
reptile, five marine mammal, four fish, seven marine invertebrate, and 12 plant species (Appendix B, Table 1).
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SECTION 3 

Assessment Methodology 
The following activities were performed in support of this PA: 

• Review of available information to identify potential PFAS source/release areas and potential receptors 

• Interviews with site personnel to validate and verify information collected and to provide any supplemental 
information 

• Site reconnaissance of the facility to identify any evidence of PFAS source/release areas and potential 
receptors and migration pathways to supplement the information gathered during the information review 
and interviews in order to appropriately identify all PFAS AOCs 

Each activity is described in the subsections that follow. 

3.1 Existing Information Review 
Existing information was gathered and reviewed to identify and characterize locations of potential PFAS use or 
disposal, and to focus the activities to be conducted during the site reconnaissance. A summary of information 
reviewed is provided as Appendix C and Table 3-1. The following document types were evaluated during the 
preliminary review. 

3.1.1 Internet Records 
Internet search engines were utilized to search for historical information on fires and use of AFFF at former NASD 
and former VNTR. Additionally, the online National Archives Catalog was reviewed. No information relevant to 
this PA was located during the internet record search. Search terms are listed in Table 3-2.  

3.1.2 Facility Operations Records 
No information relating to PFAS storage, use, or disposal at the former NASD and former VNTR was identified in 
the facility operations records (Appendix C).  

3.1.3 Environmental Restoration Program 
Environmental Restoration Program records from the Administrative Record were searched for key terms to 
identify potential PFAS release areas and to obtain information on physical investigations and identification of 
potential pathways and receptors at those areas. No relevant environmental restoration program records or 
historical operations records were found for the former NASD or former VNTR.  

3.1.4 Environmental Data Resources Reports 
No environmental data resource reports were found for the former NASD or former VNTR. 

3.1.5 National Archives Records 
The research team visited the National Archives center in College Park, Maryland, from October 9 to 11, 2018 to 
locate relevant records in the Textual, Cartographic, Microfilm, and Still Images departments. Research staff in the 
Textual Records department indicated that a cursory search of the former NASD and former VNTR files did not 
yield any information relating to AFFF or firefighting at the facility. The National Archives Navy specialist 
researcher indicated that the archives did not have any relevant information. No information relating to PFAS 
storage, use, or disposal at the former NASD and former VNTR was identified in these records (Appendix C). 

3.2 Interviews 
A list of employees to potentially interview was put together from the list of known firefighters at the Roosevelt 
Roads Navy Base, currently known as the NAPR who may have worked on both the Roosevelt Roads base and the 
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Vieques NASD and VNTR bases. Additionally, one firefighter was interviewed who worked on the Cherry Point Navy 
Base who also indicated he had worked on the Vieques VNTR base. CH2M attempted to conduct interviews with 
the former firefighters, and ultimately conducted interviews on June 1, 2018, and January 7, 2019 to provide input 
on information collected during the historical records review, provide any additional information related to 
potential PFAS presence/use/release, and to help refine the planned site reconnaissance locations. 

Two interviews were conducted. Additional interviews were attempted but could not be completed because of 
lack of accurate contact information or failure of the potential interviewee to respond to the interview request. 
Each interview session was logged using questionnaires. The completed questionnaires are provided in 
Appendix D.  

• CH2M interviewed two personnel regarding historical activities and procedures potentially associated with 
AFFF/PFAS. While base operations undoubtedly were modified over the duration of active military presence 
on the island, it is reasonable to assume the information provided by the interviewees represents a longer 
timeframe than their presence on the island. The following is a summary of the information provided: Vieques 
Firefighter (from 1998 to 2001) 

– Fifty gallons of AFFF were stored on each of two fire trucks 

– The fire trucks were intended to support the helicopter pads but not the airfields 

– The fire trucks containing AFFF were parked at the Former NASD fire station 

– The AFFF was added to the fire trucks on the ramp in front of the NASD fire station; fire trucks were 
also washed on the ramp 

– AFFF concentrate containers (5-gallon) were stored in a conex boxes adjacent to the NASD fire station 

– The fire trucks were cleaned/decontaminated by flushing once a month, but no foam was used, and 
pump tests were performed once a year without foam 

– Interviewee circled on two maps, the former motor pool areas where fire trucks were maintained: 

 Camp Garcia 

 Former NASD  

– There were no fire training pits on Vieques 

– There were no buildings with AFFF fire suppression on Vieques 

– Spray testing was not conducted with foam 

– It was possible for AFFF to be inadvertently released on the ramp of the fire station 

– Interviewee had no knowledge of AFFF use during a fire response at Vieques 

• Assistant Fire Chief (from 1974 to 1975) 

– Interviewee was stationed with the Marines at Camp Garcia in 1974 and 1975; he had no information 
regarding Navy operations in the western portion of Vieques (Former NASD) 

– Interviewee had no knowledge of fire training areas on Vieques 

– Interviewee stated that at least until he left in 1975, no AFFF was used by the Marine Corps on 
Vieques, and the trucks were not converted to use AFFF, Blood Meal Foam only 

– Interviewee stated he had no knowledge of any buildings or hangars using AFFF in fire suppression 
systems 

– Interviewee stated there were no crashes at the airfields or helicopter pads on Vieques 
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The information related to PFAS storage and use at the former NASD and former VNTR identified in these 
interviews is included in Section 4. 

3.3 Site Reconnaissance 
Site reconnaissance related to potential PFAS sites was completed on October 5, 2018, December 5, 2018, 
April 12, 2019, and May 6, 2019. During the site reconnaissance, 7 of the 14 areas were visited to identify any 
evidence of PFAS use, disposal, or release, to help confirm, refute, or supplement information identified in the 
document review and provided during interviews, and to document physical site characteristics (such as surface 
flow and drainage conditions) for areas with potential PFAS releases. For the remaining seven sites, historic 
studies/actions/monitoring sufficiently documented the sites’ physical conditions. Information gathered during 
the site reconnaissance is detailed in Section 4 and a photograph log from the site reconnaissance, as well as 
relevant historical photographs, is provided in Appendix E. During preparation of the SI SAP, additional site 
reconnaissance will be performed to provide rationale for sample locations. 
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SECTION 4 

Findings and Recommendations 
Table 4-1 provides a list of types of potential PFAS source areas at typical Navy facilities and, for those potentially 
applicable to the former NASD and/or former VNTR, identifies whether evidence suggests the area is a potential 
PFAS source/release area warranting further evaluation as per the Consistency Instruction for Navy Preliminary 
Assessments for Per- and Polyfluoroalkyl Substances (Navy, 2018). Areas identified as potential PFAS source areas 
for additional consideration are shown on Figures 2-2 and 2-3 and evaluated in Sections 4.1 through 4.10.  

Table 4-1 identifies each site with a Yes, Unlikely, or No in regard to the potential for the site being a PFAS source 
area. The Unlikely designation is a result of information compiled during this Preliminary Assessment and 
indicates an AFFF/PFAS release in this area was unlikely. However, based on the tiered characterization approach 
concurred upon by the Navy and regulatory agencies during the December 5, 2019 Technical Subcommittee 
Meeting, following evaluation of data collected from the “tier 1” areas (i.e., those with “Yes” entries in this table), 
the agencies will reconvene to discuss whether conclusions drawn for other sites remain valid or whether any 
additional characterization is warranted, including whether any additional sites/areas should be considered as a 
potential PFAS sources. 

4.1 NASD AOC H: Former Power Plant/Former Fire Training Area 
4.1.1 Description and Operational History 
AOC H, the former power plant, is located about 200 feet east of the entrance to the Municipality of Vieques 
(MOV) public works area just north of Highway 200 and south of Vieques Passage (Figures 2-2 and 4-1, and 
Appendix A and Appendix E). AOC H is approximately 0.5 acre and consists of an abandoned concrete building 
(Building 13, Appendix A) approximately 80 feet long and 25 feet wide. An ephemeral stream is located along the 
western portion of the site. The surrounding area is uninhabited and is heavily vegetated.  

From 1941 to 1943 power generation equipment was stored in and around Building 13, including large diesel 
generators used to provide electricity to a nearby community. After 1943, the building was vacant until the 1960s 
when its use for fire training operations began. Fire training operations consisted of the use of diesel fuel, which 
was poured over rubber tires inside the building and ignited to simulate structural fires and extinguished during 
training operations. The fire training activities ceased in the 1980s. The power generation equipment and rubber 
tires are no longer present at the site (NAVFAC, 2008). 

4.1.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no definitive evidence of use or disposal of AFFF 
or other PFAS-containing substances at AOC H. However, because firefighting training was conducted after 1970 
and use of AFFF could not be ruled out because it was reportedly present on fire trucks, PFAS may have been 
released at AOC H if AFFF was used there.  

4.1.3 Potentially Impacted Media 
If a release of AFFF occurred at AOC H, it likely would have been washed outside through building openings (or 
potentially infiltrated through the cement floor), impacting surface soil initially, but migrating vertically through 
approximately 15 feet of unconsolidated clay, silt, sand, and gravel toward/into groundwater. It may also have 
traveled via overland runoff toward the Vieques Passage to the north and/or ephemeral stream along the western 
site boundary; the ephemeral stream discharges to the Vieques Passage to the north. The groundwater flow 
direction at AOC H is predominantly to the north-northwest toward the Vieques Passage (Figure 4-1). Historical 
groundwater elevation data indicate groundwater does not discharge to the ephemeral stream, at least along 
AOC H.  
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4.1.4 Recommendation 
Based on historical use of the former power plant for firefighting training after 1970, AFFF may have been used in 
training at AOC H. With uncertainties about the exact timeframe in which AFFF may have been present on 
Vieques, the possibility exists that AFFF may have been discharged during firefighting training at this site. 
Therefore, further investigation in the form of an SI is recommended for this site. The details of the SI should be 
included in an SI SAP that includes the rationale for investigation, conceptual site model of potential release and 
exposure, investigation approach, and data use, including risk evaluation. The investigation approach will address 
the receptor scenarios defined in the Sections 2.3.2 and 2.3.3 and be consistent with those described in the 
Master Human Health Risk Assessment (HHRA) and Master ERA Protocols (CH2M, 2018), as applicable to the site 
and as modified, if necessary, to account for new PFAS screening levels/protocol that have been promulgated or 
otherwise adopted industry-wide.  

4.2 NASD Former Fire Station Building 2046 at the Public Works 
Area 

4.2.1 Description and Operational History 
The former fire station (Building 2046) is located within the MOV Public Works compound as seen in Figures 2-2 
and 4-2 and shown in photographs in Appendix E. The building was constructed in 1972 and was used as a fire 
station until the NASD was decommissioned in 2000. No maintenance was conducted inside the building, and 
storage sheds southwest of the building contained hoses and fire extinguishers, but no hazardous materials were 
observed. Storage sheds, although described in the Environmental Baseline Survey (EBS) (PMC, 2000), have not 
been located or observed on historical imagery. Currently, the fire station is being converted into a rum distillery 
and contains no stored AFFF. The surrounding area is uninhabited and is an open grassland with sparse tree 
presence. 

4.2.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no definitive evidence of a release of AFFF or 
other PFAS-containing substances at the former fire station. However, information obtained during an interview 
suggest there is the potential AFFF was released to the environment in this area. Information obtained during an 
interview indicated that approximately 50 gallons of AFFF had been stored on each of two fire trucks. According to 
the interviewee, the AFFF concentrate was stored in 5-gallon containers in an onsite Conex located less than 100 
feet southwest of the fire station. AFFF was put into the fire trucks by pumping, pouring or by induction pump on 
the ramp of the fire station; fire trucks were also washed on this ramp. Once a month the fire trucks tanks 
containing AFFF were cleaned, and the pump tests were performed once a year; however, the interviewee 
indicated that no foam (AFFF) was used for pump testing. No disposal records for the AFFF were identified. Given 
likely truck cleaning procedures and that no disposal records for AFFF were identified, it is likely flushing occurred 
onto the ramp during cleaning. 

4.2.3 Potentially Impacted Media 
If a release of AFFF occurred during storage or while transferring AFFF or cleaning the fire trucks at the fire 
station, it likely would have infiltrated through the surface and subsurface soil toward/to groundwater. There are 
no wells or geologic descriptions of the area directly around the former fire station; however, wells constructed at 
nearby AOC E (Figure 4-2) provide insight to the subsurface characteristics below the fire house. AOC E sits atop 
unconsolidated clay and sandy clay, with a 5- to 15-foot thick bed of poorly sorted silt to silty/clayey fine to coarse 
sand. At AOC E the water table tends to stay below the basal sandy layer, occasionally rising into the sandy layer. 
Below the overburden the structure changes to a clay-rich saprolite (CH2M, 2008c). The primary direction of 
groundwater flow at AOC E is to the north-northwest toward the Vieques Passage. It is assumed that because of 
the close proximity of AOC E to the former fire station and that the elevation to the south increases dramatically, 
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the groundwater flow from the fire station would be comparable to that at AOC E. Surface water (overland flow) 
would also flow toward the north.  

4.2.4 Recommendation 
Based on historical use of the former fire station area and an interviewee account, AFFF may have been stored 
around this area. With uncertainties about the exact timeframe in which AFFF may have been present on Vieques, 
the possibility exists that the AFFF may have been discharged during AFFF transfer and cleaning at this site. 
Therefore, further investigation in the form of an SI is recommended for this site. The details of the SI should be 
included in an SI SAP, as described in Section 4.1.4.  

4.3 Potential Former NASD Motor Pool Area  
4.3.1 Description and Operational History 
A former firefighter at NASD identified the former NASD motor pool area in the eastern-most area of the MOV 
Public Works compound, where a current motor pool is being operated by the MOV for its government vehicles 
(Figures 2-2 and 4-3 and Appendix E). The EBS (PMC, 2000) identifies the building at this location as Building 
2022, an electrical plumbing and carpentry shop, not a motor pool. The building was constructed in 1966 and has 
been in continuous operation since Naval transfer of the property to the MOV. The surrounding area is 
uninhabited but is actively utilized. The ground cover is grass, concreted areas, access roadways and gravel areas 
with some tree presence.  

4.3.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no definitive evidence of a release of AFFF or 
other PFAS-containing substances at the potential motor pool. Information obtained during the interview 
(Appendix D) indicated the site was utilized as a vehicle maintenance area for NASD fire trucks and other vehicles. 
Therefore, there is a potential that AFFF releases from the fire trucks during maintenance procedures occurred if 
AFFF was aboard the trucks; there are no known spill or disposal records for this activity. 

4.3.3 Potentially Impacted Media 
If a release of AFFF occurred at the motor pool, it likely would have infiltrated through the surface and subsurface 
soil toward/to groundwater. This area is immediately adjacent to AOC E, so the discussion regarding surface water 
and subsurface geology and hydrogeology in Section 4.2.3 applies here as well. 

4.3.4 Recommendation 
Based on the interviewee account of the area being used for fire truck maintenance, AFFF, if present, may have 
been discharged during maintenance at this site. Therefore, further investigation in the form of an SI is 
recommended for this site. The details of the SI should be included in an SI SAP, as described in Section 4.1.4.  

4.4 NASD AOC B: Former Wastewater Treatment Plant 
4.4.1 Description and Operational History 
AOC B is a pre-fabricated former WWTP with aeration and separation tanks, that was operational from 1983 until 
2000. The WWTP primarily consisted of four lagoons with no surface water discharge (PMC, 2000). Sludge from 
the treatment plant was pumped to a vacuum truck for offsite disposal (Kearney et. al., 1988). While the Phase II 
RFA Report does not provide a final disposition location of solids generated at AOC B, the SI/Expanded Site 
Inspection (ESI) Report (CH2M, 2010a) indicates solids from the SWMU 10 settling tank were pumped out and 
transported to drying beds at the former NSRR (currently NAPR). It is reasonable to assume the same was done 
for the solids removed from AOC B. The site is located 330 feet northwest of the former fire station (Figures 2-2 
and 4-2 and Appendix E). The WWTP is no longer operational. The surrounding area is uninhabited and is an 
open grassland with sparse tree presence. 
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4.4.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence of a release of AFFF or other PFAS-
containing substances into or at the former WWTP. However, because AOC B became operational in 1983, during 
the time when Navy use of AFFF and other PFAS-containing materials was occurring (though not necessarily on 
Vieques) and because PFAS have the potential to accumulate in wastewater sludge and liquid waste, PFAS may 
have been released to the WWTP if AFFF or other PFAS-containing materials were used at the facility.  

4.4.3 Potentially Impacted Media 
If a release of AFFF or other PFAS-containing constituents occurred at AOC B, it likely would have infiltrated 
through the sediment and subsurface soil within the WWTP lagoons toward/to the underlying groundwater. This 
area is adjacent to AOC E, so the discussion regarding surface water and subsurface geology and hydrogeology in 
Section 4.2.3 applies here as well. 

4.4.4 Recommendation 
While there is no evidence AFFF or other PFAS-containing materials were disposed of through the treatment 
system, because no records were found regarding disposal of industrial wastewater generated at the main 
operations area, and because of the types of activities that took place in the main operations area, industrial-type 
wastewater could have been processed through this WWTP. Therefore, further investigation in the form of an SI is 
recommended for this site. The details of the SI should be included in an SI SAP, as described in Section 4.1.4. 

4.5 Potential Former VNTR Motor Pool Area (including Building 
340) and Former Fire Department Building 330 

4.5.1 Description and Operational History 
A map of unknown origin (Figure 4-4, CH2M, 2008b) indicates that Building 330 was the Camp Garcia Fire 
Department building. One interviewee identified on a map (indicated on Figure 4-5 and Appendix E) the possible 
motor pool area where the fire trucks were serviced. The EBS (NAVFAC, 2003) identifies no building or parking 
area (past or present) at the location indicated by the interviewee. Building 330 (no longer present) was located 
adjacent (to the north) to where the interviewee marked the location of the motor pool area. No historical 
information has been found regarding the use of Building 340 (shown in Figure 4-5, but no longer present). 
However, given its close proximity to the former fire department building (Building 330) and that historical 
imagery shows no structure in the area referred to by the interviewee, it is possible Building 340 was associated 
with the motor pool. The surrounding area is uninhabited but is actively utilized as a parking area and is an open 
grassland with some gravel areas and sparse trees. 

4.5.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence of a release of AFFF or other PFAS-
containing substances at the possible motor pool (area south of former Building 330 and/or area of former 
Building 340). However, information obtained from an interviewee (Appendix D) indicated fire trucks in Vieques 
were equipped with AFFF. Therefore, there is a potential that AFFF releases from fire trucks during maintenance 
procedures or AFFF transfer occurred; there are no known spill or disposal records for this activity. 

4.5.3 Potentially Impacted Media 
If a release of AFFF occurred at the motor pool (fire truck maintenance area) or former fire department building 
(Building 330), it likely would have infiltrated through the surface and subsurface soil toward/to groundwater. The 
former fire department building and fire truck maintenance area is located within the confines of Camp Garcia, 
which studies have shown is underlain by 0 to 4 feet of unconsolidated clayey gravel alluvium overlying late 
Cretaceous to Eocene aged plutonic rock made up largely of granodiorite and quartz diorite. Groundwater flow in 
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the fractured rock in the vicinity of Camp Garcia is generally south toward the Caribbean Sea (Figure 4-5). Surface 
water flow in this area would be toward the southeast before turning toward the south. 

4.5.4 Recommendation 
Based on historical use of the former fire station area and an interviewee account about use and maintenance of 
fire trucks, AFFF may have been present at this area. With uncertainties about the exact timeframe in which AFFF 
may have been present on Vieques, the possibility exists that the AFFF may have been discharged during transfer 
and maintenance. Therefore, further investigation in the form of an SI is recommended for this site. The details of 
the SI should be included in an SI SAP, as described in Section 4.1.4.  

4.6 VNTR PAOC K: Former Camp Garcia Wash Rack 
4.6.1 Description and Operational History 
Potential Area of Concern (PAOC) K, a former wash rack area, is located west of Camp Garcia current buildings 
(Figures 2-3 and 4-5) but outside the fenced area. Prior to being demolished before 1980, this area served as a 
vehicle wash rack. Currently, the area is heavily wooded and has dense vegetation. According to reports (CH2M, 
2008b; CH2M, 2010b) the site is a gently sloping site to the southwest. 

An investigation was performed at PAOC K during a PA/SI in 2006 (CH2M, 2008b), which evaluated potential 
releases to soil and groundwater and determined a release had not occurred. The site was therefore included in a 
No Action/No Further Action Decision Document (CH2M, 2010b). However, the PA/SI did not include evaluation of 
a potential PFAS release. 

4.6.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of or utilized at PAOC K. Although no record of washing fire trucks at this 
wash rack were found, if fire trucks were washed there, it is possible AFFF could have been released during 
washing.  

4.6.3 Potentially Impacted Media 
PAOC K is underlain primarily by a Quaternary age (Qa) alluvial deposit comprising sand with silt, clay and gravel 
overlying a granodiorite or quartz diorite pluton. Groundwater is primarily within fractures of the bedrock and 
flows south toward the coast and the Caribbean Sea. There are no ephemeral streams or other surface water 
bodies within or near the site; the closest downgradient surface water bodies are Bahía Corcho and Bahía Tapón, 
less than one mile to the south and southeast, respectively.  

If a release of AFFF or other PFAS-containing constituents occurred on site, it likely would have infiltrated through 
the surface and subsurface soil to the underlying groundwater. Based on the gently-sloping topography at the 
site, overland transport of PFAS would not likely have been significant. If a release of AFFF or PFAS occurred and it 
reached groundwater, it likely would have migrated with groundwater flow in a southeasterly to southerly 
direction.  

4.6.4 Recommendation 
While there is no record or indication that AFFF or PFAS-containing materials were utilized or disposed of at 
PAOC K, because AFFF was reportedly present at the base aboard the fire trucks, the proximity of this area to the 
fire station and maintenance area at Camp Garcia, the timeframe during which the fire trucks periodically would 
have been stationed at Camp Garcia, the potential for release of AFFF at this site exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4. 
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4.7 VNTR SWMU 10 and VNTR AOC G: Former Sewage 
Treatment Lagoons and Chlorination Building 

4.7.1 Description and Operational History 
Solid Waste Management Unit (SWMU) 10 is the former Camp Garcia sewage treatment lagoons located 
approximately one-half mile southeast of the main Camp Garcia Compound (Figures 2-3 and 4-6 and Appendix E, 
the large outlined area) and north of the Caribbean Sea (via Bahía Tapón). The surrounding area is uninhabited 
and is heavily vegetated. The original domestic sewage treatment lagoons for Camp Garcia went into service in 
the early 1950s. The facility consisted of four unlined lagoons, two of them serving as receiving/equalization 
lagoons, and the other two providing polishing treatment. Historically, the raw wastewater discharge to the 
lagoon system originated from the Camp Garcia area (NAVFAC, 2003). Effluent from the final two polishing 
lagoons was chlorinated in a chlorine contact chamber (AOC G). The 1988 and 1995 RCRA Facility Assessments 
(RFAs) indicated that the effluent from the final lagoons was discharged to the land (Kearney et al., 1988; PREQB, 
1995b). A historical report (ERI, 2000) noted probable piping leading from the chlorination building to a series of 
linear ground scars and ditches. Although it is possible that wastewater was discharged to the ground surface 
following chlorination, the Current Conditions Report indicated the effluent from the final polishing lagoons was 
chlorinated in the chlorine contact chamber and then discharged to the sea (CH2M, 2001). This information was 
corroborated by an interview with the former Water Program Manager, NAPR Environmental Division (CH2M, 
2010a).  

In 1974, after the level of activity and associated domestic wastewater generation rate significantly decreased at 
Camp Garcia, the treatment lagoons were lined using a 2-foot compacted clay and plastic liner to create a no-
discharge system. The lagoons were then utilized as evaporation lagoons until the new no-discharge lagoon was 
constructed in September 2000 immediately northwest from the old lagoons. During a February 2000 site visit by 
the EPA and Navy, it was noted that the four old lagoons were not active (CH2M, 2001). No historical 
documentation was found stating the lagoons were covered with soil fill once they became inactive and sampling 
conducted as part of the Phase I RCRA Facility Investigation and Expanded Site Inspection indicated the surficial 
material within the former lagoons was historical sludge (CH2M, 2010a). The replacement lagoon encompassed 
an area of approximately 40,000 square feet and was constructed with a clay and plastic liner and used only as an 
evaporation lagoon. This lagoon received only liquid sanitary waste; a settling tank was used to remove solids 
from the waste stream prior to effluent discharge to the lagoon (CH2M, 2010a). In April 2019, the former Water 
Operations Manager for the former NSRR, Puerto Rico, Base Operations Contractor was asked about the 
disposition of solids removed from the SWMU 10 settling tank and he stated that the solids were pumped out of 
the settling tank and transported to the drying beds at the former NSRR for final processing and disposal. The new 
lagoon was decommissioned, and the area filled in with soil from the berms, when the property transfer occurred 
in May 2003, and all sanitary effluent was discontinued from Camp Garcia at that time (CH2M, 2010a). While it is 
recognized media at the site were not sampled for PFAS-related constituents, surface soil, subsurface soil, and 
groundwater samples were analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), pesticides, herbicides, polychlorinated biphenyls (PCBs), inorganics, and explosives including perchlorate. 
The results indicated that it is unlikely a CERCLA-related release of these chemicals occurred at the site or, if a 
CERCLA-related release of these chemicals did occur, it did not result in contamination of soil or groundwater at 
concentrations posing an unacceptable risk to human or ecological receptors, leaching concern for groundwater, 
or MCL exceedance. However, PFAS chemicals were not part of historical investigations. 

AOC G was the chlorination building at the sewage lagoons for Camp Garcia and was located directly south of the 
old sewage treatment lagoons SWMU 10. The site consists of a single structure that housed a pump station and 
chlorination equipment used in the past for the chlorination of the lagoon system effluent. These facilities were 
placed into operation in the 1950s and were decommissioned by 2000. The building is constructed of concrete 
blocks and is built partially below grade. During the 1995 RFA, stains were visible on the concrete floor in the 
building, reportedly as a result of wastewater overflows. No signs of vegetation stress or staining were apparent 
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in the grassy area surrounding the building (PREQB, 1995a). While it is recognized media at the site were not 
sampled for PFAS-related constituents, surface soil and subsurface soil samples were analyzed for VOCs, SVOCs, 
pesticides, herbicides, PCBs, inorganics, and explosives including perchlorate.  
The results indicated that it is unlikely a CERCLA-related release of these chemicals occurred at the site or, if a 
CERCLA-related release of these chemicals did occur, it did not result in contamination of soil or groundwater at 
concentrations posing an unacceptable risk to human or ecological receptors, leaching concern for groundwater, 
or MCL exceedance. However, PFAS chemicals were not part of historical investigations  
. The location of AOC G is shown in the 1970 aerial photograph Figures 2-3 and 4-6, the small box within the larger 
outline, and the insert photograph showing the current disposition of the old chlorination building as the 
foundation with mixing chambers, the only remaining remnant. 

4.7.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence of a release of AFFF or other PFAS-
containing substances into or at SWMU 10 or AOC G. However, because SWMU 10 and AOC G were operational 
during the time when Navy use of PFAS-containing materials was occurring and because PFAS have the potential 
to accumulate in wastewater sludge and liquid waste, PFAS could have been released to the lagoons/chlorination 
building if AFFF or other PFAS-containing materials were used.  

4.7.3 Potentially Impacted Media 
If a release of AFFF or other PFAS-containing constituents occurred into the lagoons at SWMU 10 prior to 1974, it 
likely would have infiltrated into the subsurface soil and toward/to the underlying groundwater within the site as 
well as been released onto drying fields. If a release of AFFF or other PFAS containing constituents occurred after 
1974, the vertical migration would have been stopped by the plastic liner at the bottom of the lagoon provided that 
there were no leaks. Soils within the lagoons above the liner (to approximately 3.6 feet below ground surface [bgs]) 
consisted of poorly graded sand and poorly graded sand with clay. Soils below the lagoon liner consisted of lean 
clay and poorly graded sand to refusal at 1.2 to 3.6 feet bgs. Native soil adjacent to the lagoons and at AOC G 
consists of up to unconsolidated sand and silty-sand. Saprolitic granodiorite and quartz diorite of the same type and 
make up as described in Section 4.5.3 occur between 20 and 25 feet bgs. Groundwater occurs between 
approximately 32 and 39 feet bgs within the fractured saprolitic basement rock, and appears to be semi-confined 
(CH2M, 2010a). Groundwater flow in the partially confined fractured rock is generally south to southeast toward 
the Caribbean Sea. Surface water flow is generally to the south-southeast toward the Caribbean Sea.  

4.7.4 Recommendation 
While no evidence was found during this PA that AFFF or other PFAS-containing materials were disposed of 
through the treatment system, because no records were found regarding disposal of industrial wastewater 
generated at Camp Garcia, and because of the types of activities that took place at Camp Garcia, it is recognized 
that industrial-type wastewater could have been processed through this treatment system. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4.  

4.8 NASD SWMU 6: Former Mangrove Disposal Site 
4.8.1 Description and Operational History 
SWMU 6 was used for disposal of solid waste from Navy operations within the former NASD during the 1960s and 
1970s. Waste materials extended approximately 100 feet to 120 feet north-northeast of Highway 200 from the 
east side of the Laguna Kiani Bridge (Figure 4-7). Waste discarded at the site included empty containers of 
lubricants, oils, solvents, and paints, broken glass, rubble, wood, tires, and scrap metal (PMC, 2000). The site was 
estimated to have contained approximately 800 cubic yards of debris, including approximately 6,400 pounds of 
potentially hazardous material (PMC, 2000); the debris was the focus of a 2009 non-time-critical removal action 
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(NTCRA; Shaw, 2010). Currently, the site is a shallow estuarine lagoon and the surrounding area is uninhabited 
and heavily vegetated.  

4.8.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of at SWMU 6. However, one interviewee indicated AFFF was present at the 
former training facility and no disposal records were located. Consequently, it is possible AFFF or other PFAS-
containing materials were disposed at SWMU 6, in which case PFAS could have been released from the waste. 

4.8.3 Potentially Impacted Media 
The topography at SWMU 6 is characterized by relatively flat, swampy, tidal marsh areas. The Kiani Lagoon 
surface water to the north and south of the site is directly connected to Vieques Passage. Water from the lagoons 
rises and falls with the tides and at times covers portions of the site. The site is located at elevations between sea 
level and 1 foot above mean sea level (msl) (Figure 4-7). If a release of AFFF or other PFAS-containing constituents 
occurred from the waste (when present), it likely would have leached into groundwater and into the marsh 
surface water and either transported to the Vieques Passage or deposited into the sediments of the tidal marsh.  

4.8.4 Recommendation 
While there is no record or indication that AFFF or PFAS-containing materials were disposed of in SWMU 6, 
because AFFF was reportedly present at the base and other PFAS-containing materials may have been used, and 
because of the timeframe during which waste was being deposited at SWMU 6, the potential for disposal of 
empty drums of AFFF and containers of other PFAS-containing materials at the site exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an 
SI SAP, as described in Section 4.1.4. 

4.9 NASD SWMU 7: Former Quebrada Disposal Site  
4.9.1 Description and Operational History 
The disposal site was used by the Navy from the early 1960s until the late 1970s. Discarded material included old 
tires, sheet metal, empty containers such as drums, cans, and bottles, used batteries, and construction rubble 
(PMC, 2000). The site was estimated to have contained approximately 1,500 cubic yards of debris; the debris was 
the focus of a 2009 NTCRA (Shaw, 2010). Currently, the area is uninhabited and is heavily vegetated. 

4.9.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of at SWMU 7. However, one interviewee indicated AFFF was present at the 
former training facility and no disposal records were located. Consequently, it is possible AFFF or other PFAS-
containing materials were disposed at SWMU 7, in which case PFAS could have been released from the waste. 

4.9.3 Potentially Impacted Media 
SWMU 7 is located within an ephemeral stream area. The site sits in a natural valley that descends to Highway 
200 (Figure 4-8). The soil profile as described in the RI Report (CH2M, 2008a) indicates a shallow profile of 1.5 feet 
bgs to 4 feet bgs before it grades into saprolite from granodiorite. Groundwater appears to be semi-confined and 
flows north toward the Vieques Passage. Surface water flows toward the ephemeral stream from the valley walls 
then north down the valley toward Highway 200. If a release of AFFF or other PFAS-containing constituents 
occurred from the waste (when present), it likely would have flowed down-valley with periodic flow associated 
with rain events or infiltrated through the subsurface soil within and beneath the debris toward/to the underlying 
saprolite and fractured rock. If a release of AFFF or PFAS-containing constituents occurred and it reached 
groundwater, it likely would have migrated with groundwater flow in a northerly direction toward the Vieques 
Passage.  
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4.9.4 Recommendation 
While there is no record or indication that AFFF or PFAS-containing materials were disposed of in SWMU 7, 
because AFFF was reportedly present at the base and other PFAS-containing materials may have been used, and 
because of the timeframe during which waste was being deposited at SWMU 7, the potential for disposal of 
empty drums of AFFF and containers of other PFAS-containing materials at the site exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4. 

4.10 VNTR SWMU 1: Former Camp Garcia Municipal Solid Waste 
Management Unit (Landfill)  

4.10.1 Description and Operational History 
SWMU 1 is located approximately 4,000 feet northwest of Playa La Chiva (Blue Beach), roughly a mile east of the 
Camp Garcia Compound Area (Figures 2-3 and 4-9). The surrounding area is uninhabited and is heavily vegetated 
with some access roads that are paved or graveled. The entire site is bound by a cyclone fence with locked gated 
access points. SWMU 1 was an unlined landfill in operation from approximately 1954 to 1978 (Greenleaf et al., 
1984). During the time the landfill was in active operation, it was reportedly used for the disposal of municipal 
waste (paper, corrugated containers, cans and food packaging material, rags, wood, scrap metal, and yard debris). 
Test pits excavated throughout the landfill confirmed this type of waste is present, along with other types of 
material consistent with municipal-type debris; however, several munitions-related items were also observed 
(CH2M, 2010a).  

One 5-ton dump truck was used every day, 5 days per week, to transport waste to this site (NAVFAC, 2003). No 
hazardous materials reportedly were placed in this disposal area (Greenleaf et al., 1984). From 1954 through 
1978, the landfill serviced an average population of 150 individuals stationed at Camp Garcia. This number 
experienced short-term increases during maneuvers and other military exercises. According to the 1995 RFA, 
approximately 1,800 to 3,120 tons of waste was disposed of in the landfill (PREQB, 1995a).  

During its operation, the trench method of disposal was employed, and land clearing was kept to a minimum to 
minimize erosion potential. A bulldozer was used to dig a trench into which materials were disposed. The trench 
was then covered with about 6 inches of soil to control blowing of litter. A final 2-foot-thick soil cover was placed 
over the trench (Greenleaf et al., 1984). When operation of the SWMU 1 landfill ceased in 1978, a cover consisting 
of compacted native soils was installed (NAVFAC, 2003). A Record of Decision (ROD) was signed in 2011 (NAVFAC, 
2011) to cover any exposed debris, but later it was determined that a greater amount of surface debris was 
present across the landfill than was originally anticipated. Therefore, a ROD Explanation of Significant Differences 
was prepared (NAVFAC, 2016) that called for the removal of the surface debris and allowing the landfill vegetation 
to naturally regrow.  

4.10.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of at SWMU 1. However, one interviewee indicated AFFF was present at the 
former training facility and no disposal records were located. Consequently, it is possible AFFF or other PFAS-
containing materials were disposed in the landfill, in which case PFAS could have been released from the 
landfilled waste. 

4.10.3 Potentially Impacted Media 
SWMU 1 is a geologically and geomorphologically complex area. The site sits in a natural south by southeast valley 
that gradually descends to Laguna La Chiva (Figure 4-9). Toward the northern end of the valley, the geology below 
the overburden is made up of Cretaceous aged andesite exposed in some locations. This andesite was intruded 
into by the late Cretaceous to Eocene granodiorite/quartz diorite pluton (USGS, 1989) that is presented in 
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locations to the south and the valley walls. The overburden comprises unconsolidated alluvium of sand, clay, silt, 
and gravel from ground surface to about 35 feet underlain by saprolite. During significant rain events that exceed 
the retention capacity of the vegetation and infiltration rate of the unsaturated soil, surface water on the site 
flows toward ephemeral streams at SWMU 1, primarily the ephemeral stream that bisects the valley in which 
SWMU 1 is located. This ephemeral streambed’s gradient is south by southeast toward Laguna La Chiva several 
thousand feet to the south of SWMU 1.  

If a release of AFFF or other PFAS-containing constituents occurred from the landfilled waste, it likely would have 
infiltrated through the subsurface soil within and beneath the landfill toward/to the underlying saprolite and 
fractured rock. Because overland-flow and flow through the ephemeral stream would not have encountered 
surficial waste following its removal in 2015, surficial transport of PFAS (if present) would not have been likely 
since that time. However, during the time debris was exposed on the landfill surface, if AFFF or other PFAS-
containing materials occurred on the surface of the landfill, surficial transport of PFAS could have occurred. Under 
these circumstances, if soil containing PFAS was deposited in the ephemeral stream, PFAS could have partitioned 
to surface water. However, if a release of AFFF or PFAS occurred and it reached groundwater, it likely would 
migrate with groundwater flow in a southeasterly direction toward the coast.  

4.10.4 Recommendation 
While there is no record or indication that AFFF or PFAS-containing materials were disposed of at SWMU 1, 
because AFFF was reportedly present at the base and other PFAS-containing materials may have been used, and 
because of the timeframe during which waste was being disposed of at SWMU 1, the potential for disposal of 
empty drums of AFFF and containers of other PFAS-containing materials at the site exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4. 

4.11 VNTR Camp Garcia Runway  
4.11.1 Description and Operational History 
The 2003 EBS (NAVFAC, 2003) describes the Camp Garcia Runway (Figures 2-3 and 4-10) as being active from 
1959 to 1964. However, documented air operations still occurred at the airfield annually with the last noted 
flights recorded in 1975 (Appendix C). 1977 Federal Aviation Administration Terminal Area Charts (TACs) show the 
runway as an east west (08-26) 5000-foot paved runway with no permanent structures. The TAC for Puerto Rico 
from October 10, 2019, shows the airfield is permanently closed. One interviewee interviewed during the PFAS PA 
indicated that “fire trucks were used to support operations at the two Vieques helicopter pads, but not at the 
airfield.” The former runway is surrounded by dense vegetation and has an adjacent surface water drainage area 
(PI 5; see Section 4.12).  

4.11.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of or used at the Camp Garcia Runway. The area was active primarily 
between 1959 to 1964, with subsequent annual use until 1975. As noted in Section 1.2, AFFF containing PFAS was 
developed in the 1960s for use on Class B fires (i.e., fires in flammable liquids or vapors), but was not put into 
routine use until the early 1970s following the November 1969 issuance of a MILSPEC that described 
characteristics AFFF needed to demonstrate in order to be used by the military, including a requirement for 
formulations containing PFAS. Although there are no known records of AFFF use or demonstration at the Camp 
Garcia Runway, the runway was reportedly still in periodic use during a time when AFFF containing PFAS was 
reportedly in use by the Navy.  

4.11.3 Potentially Impacted Media 
During the period the runway was active, any AFFF sprayed onto the runway that did not evaporate would likely 
have flowed southward across the runway into the drainage area (PI 5). It is also possible that some infiltration 
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into/through the runway could have occurred, primarily through cracks if present. If release to soil within the 
drainage area, AFFF could flow downgradient along the drainage features with precipitation and/or migrated 
vertically toward groundwater. 

Soils encountered at PI 5 are sand, silt, silty sand, and sandy silt. It is expected that the soil below the runway is 
consistent with that found within PI 5, which is underlain by Qa alluvial deposits that is underlain by a granodiorite 
and quartz diorite pluton, as described at other locations.  

Groundwater along the runway is expected to be between 25 and 40 feet bgs (based on data from nearby SWMU 
20) and likely becomes shallower south of the runway. While there are no perennial surface water bodies at or 
adjacent to the runway, PI 5 is an ephemeral feature that conveys water during periods of heavy rainfall. In this 
manner, coupled with other ephemeral streams along the runway as well as the general topography, surface 
water from the runway area that does not infiltrate into the subsurface can be conveyed southward toward the 
ocean (Figure 4-10). 

4.11.4 4.10.4 Recommendation 
While there is no record or indication that PFAS-containing AFFF was used at the former Camp Garcia Runway, 
because runway use (at least periodic) occurred during the timeframe when AFFF was in use Navy-wide for 
firefighting, the potential for AFFF use, testing, or demonstration at the former runway exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4. 

4.12 VNTR PI 5: Surface Water Drainage Area from Camp Garcia 
Runway (down gradient) 

4.12.1 Description and Operational History 
The PI 5 drainage area is a feature on the south (downgradient) side of the former Camp Garcia Runway (Figures 
2-3 and 4-10). Drainage ditches within PI 5 lead from the airfield south to Puerto Ferro (NAVFAC, 2003). Its 
relevant operational history would mirror that of the former Camp Garcia Runway (Section 4.11). Currently, the 
area is uninhabited and heavily vegetated. 

4.12.2 Potential for PFAS Use or Release 
The potential for PFAS release to PI 5 is that described for the Camp Garcia Runway in Section 4.11.2.  

4.12.3 Potentially Impacted Media 
The potentially impacted media is that described for the Camp Garcia Runway in Section 4.11.3. 

4.12.4 Recommendation 
While there is no record or indication that PFAS-containing AFFF was used at the former Camp Garcia Runway, 
because runway use (at least periodic) occurred during the timeframe when AFFF was in use Navy-wide for 
firefighting, the potential for AFFF use, testing, or demonstration at the former runway exists, in which case runoff 
carrying AFFF could have entered and flowed within PI 5 . Therefore, further investigation in the form of an SI is 
recommended for this site. The details of the SI should be included in an SI SAP, as described in Section 4.1.4. 

4.13 VNTR SWMU 20: Former Helicopter Maintenance Area  
4.13.1 Description and Operational History 
SWMU 20 (formerly PI 4) is located south of Camp Garcia and just north of the eastern end of the former Camp 
Garcia Runway (Figures 2-3 and 4-10). Historical information suggests the site was in use from 1959 to 1964 
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(helicopter maintenance and hangar until 1975) and included barracks, mess hall, trenched area, disturbed areas, 
and bermed area for storage of fuel bladders. 

Investigations performed for SWMU 20 comprised a PA/SI in 2006 (CH2M, 2008b), an ESI in 2009 (CH2M, 2010a), 
a Supplemental ESI in 2011 (CH2M, 2011), and a Remedial Investigation (RI) in 2013 and 2014 (CH2M, 2016). 
These historical investigations evaluated the nature and extent of contamination in soil and groundwater and 
assessed the potential risks by this contamination to human health and the environment. The RI Report (CH2M, 
2016) documents the cumulative investigation findings which included collecting 24 surface soil samples, 27 
subsurface soil samples, and groundwater samples from 33 shallow monitoring wells and 5 deep monitoring wells. 
Currently, the area is uninhabited and heavily vegetated and the former helicopter maintenance building and 
other structures have been removed. 

4.13.2 Potential for PFAS Use or Release 
The document review and interview portions of this PA provided no evidence or indication AFFF or other PFAS-
containing substances were disposed of or utilized at SWMU 20. One interviewee indicated that fire trucks were 
used to support operations at the two Vieques helicopter pads, but there was no indication they were used to 
support activities at the helicopter maintenance building/hangar. Further, no records were found that indicated a 
fire suppression system was present in the hanger or that AFFF was stored or used there. However, hangars 
commonly have fire suppression systems and AFFF may have been present at the base for at least a portion of the 
time the helicopter maintenance area/hangar was operational. 

4.13.3 Potentially Impacted Media 
As the site is heavily vegetated and relatively flat with no surface water features, if a release of AFFF or other 
PFAS-containing constituents occurred at the site, it likely would have infiltrated through the soil toward/to the 
underlying fractured rock, which is the water-bearing unit at the site. If a release of AFFF or PFAS occurred and it 
reached groundwater, it likely would have migrated with groundwater flow in a southeasterly to southerly 
direction toward the coast.  

4.13.4 Recommendation 
While there is no record or indication that AFFF or PFAS-containing materials were utilized or disposed of at 
SWMU 20, hangars commonly have fire suppression systems and AFFF was reportedly present at the base 
(although not likely at this time), the potential for use or spillage of AFFF at the site exists. Therefore, further 
investigation in the form of an SI is recommended for this site. The details of the SI should be included in an SI 
SAP, as described in Section 4.1.4. 
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SECTION 5 

 Summary and Conclusions 
This PA evaluated the potential for PFAS to be present at the Vieques former NASD and/or former VNTR through 
historical records review, former personnel interviews, and site reconnaissance. Table 4-1 identifies potential 
PFAS source/release areas as well as all other areas evaluated that were determined not to be potential PFAS 
source/release areas and, therefore, not warranting further investigation. Of the 56 sites and areas evaluated, 
14 were identified as possible AFFF or other PFAS-containing material source/release areas. Although no definitive 
evidence of actual AFFF/PFAS disposal or release has been found, an interviewee recollection (i.e., suggesting fire 
trucks where AFFF was stored were regularly flushed) the types of historic services/features identified, and the 
timeframe of operation relative to Navy-wide AFFF and other PFAS-containing materials use indicate certain areas 
should be further evaluated for potential presence of PFAS in environmental media. These sites/areas are listed in 
Table 5-1 together with the primary rationale for including them in further evaluation via an SI. The SI will focus 
on potential releases of PFAS and as such samples collected during the SI will be analyzed for PFAS only to 
determine if there has been a release of these chemicals to the environment. The details of the SI will be included 
in an SI SAP that includes the rationale for investigation, conceptual site model of potential release and exposure, 
investigation approach, and data use, including risk screening. During preparation of the PFAS SI SAP, an attempt 
will be made to contact additional former employees stationed in those potential for PFAS areas where little 
information is known in an attempt to find more details about AFFF activities conducted during the mid-1960s to 
late-1990s at the Atlantic Fleet Weapons Training Area. In addition, an attempt will be made to contact the 
former employees interviewed during the Preliminary Assessment to address the questions posed by EPA during 
review of the Draft Preliminary Assessment Report. 

Groundwater is not used as a source of public drinking water on the island and there are no known private wells 
used for drinking water purposes. Groundwater withdrawal on Vieques for public potable use (formerly 
conducted via 14 public water supply wells located in the alluvial coastal plain near Esperanza and potentially 6 
additional wells in the northwestern portion of Vieques) was discontinued in 1978. Since that time, potable water 
for the island population has been supplied via a pipeline from the Rio Blanco filtration plant in eastern Puerto 
Rico. However, if PFAS are detected in groundwater at the SI stage, then efforts to confirm the absence of private 
drinking water wells will be made within a 4-mile radius of the detected contamination, per EPA PA/SI guidance. 
The SI will evaluate if a there is a release of PFAS to the environment that may pose a threat to human health and 
environment. If PFAS are detected during the PA, the SI will include a human health risk screening for 
groundwater, soil, surface water, and/or sediment (as applicable based on media detections). Additionally, if 
formal, regulatory-based ESVs become available for PFAS compounds, the SI will include an ecological risk 
screening for surface soil, surface water, and/or sediment (as applicable based on media detections).
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