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Resumen Ejecutivo

Este plan de trabajo presenta las actividades de Investigacién de Remediacién (RI por sus
siglas en inglés) propuestas, para el sitio del Area de Preocupacién R (AOC R por sus siglas
en inglés), que se identificé dentro del Antiguo Destacamento Naval de Apoyo de
Municiones (NASD por sus siglas en inglés) localizado en la porcién oeste de la isla de
Vieques, Puerto Rico. El sitio fue investigado previamente como parte de la Evaluacién
Preliminar Extendida/Investigacién del Sitio (PA/SI por sus siglas en inglés), Segunda Fase,
Reporte de los Siete Sitios (CH2M HILL, 2002) y el Estudio Ambiental Base (EBS por sus
siglas en inglés) (Program Management Company [ERM], 2000). Los resultados analiticos
de estas investigaciones indicaron la necesidad de mas investigaciones en AOC R. Por lo
tanto, se propone recoger informacién adicional como parte de los esfuerzos RI para
caracterizar el sitio aun m4s y definir la naturaleza y extension de la contaminacién en el
sitio.

AOCR fue previamente utilizada como area de almacenamiento durante proyectos de
construccién y érea de operacién de obras publicas durante los afios de 1965 al 1971. Este
sitio esté localizado a lo largo de la carretera 200, aproximadamente a 1.5 millas al este de la
Laguna Kiani y 580 pies al sur de la linea costera. La loza grande de concreto que se
encuentra en el sitio ya estaba presente antes de que la Marina adquiriera el 4rea y se puede
observar en fotos aéreas tomadas en el 1937. Para finales de la década de los 1960, un taller
de carpinteria y un club para reclutas son ubicados en esa loza. Actividades ligeras de
mantenimiento de vehiculos tales como cambios de aceite eran realizados cerca de la loza
hacia el noroeste. Un tanque de almacenaje sobre la tierra (AST por sus siglas en inglés)
estuvo localizado una vez cerca del edificio 401 y su contenido es desconocido. Ademds, se
han identificado en el sitio varias dreas de escombros conteniendo piezas de municiones.

Un modelo conceptual del sitio para AOC R, identifica las 4reas antes descritas como fuente
potencial de contaminacién. Derrames, escapes u otras liberaciones de estas areas, si
ocurrieron, pueden haber contaminado el suelo. La contaminacion del suelo, si alguna,
pudo haber emigrado a la corriente effmera localizada cerca del limite oeste del sitio y/o
lixiviarse hacia el agua subterranea abajo.

Para proveer una evaluacién adecuada sobre la naturaleza y la extension de la
contaminacién en el AOC R, se recogeran para anélisis aproximadamente 29 muestras de
suelo superficial y 15 de suelo bajo la superficie. Ademas, siete pozos de monitoreo de agua
subterrdnea serén instalados en el sitio. También se recogeran muestras de la corriente
efimera para determinar si las aguas de escorrentias en contacto con los escombros o dreas
de municiones pudiesen haber afectado adversamente la corriente. Todas las muestras que
se recojan durante las Investigaciones de Remediacién seran analizadas para compuestos
organicos volatiles (VOCs por sus siglas en inglés), compuestos orgénicos semi-volatiles

Note: This summary is presented in English and Spanish for the convenience of the reader. Every effort has
been made for the translations to be as accurate as reasonably possible. However, readers should be aware that
the English version of the text is the official version.

Nota: Este resumen se presenta en inglés y en espafiol para la conveniencia del lector. Se han hecho todos los
esfuerzos para que la traduccion sea precisa en lo mds razonablemente posible. Sin embargo, los lectores deben
estar al tanto que el texto en inglés es la version oficial.
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RESUMEN EJECUTIVO

(SVOCs por sus siglas en inglés), explosivos, pesticidas, bifenilos policlorinados (PCB por
sus siglas en inglés) para desarrollar un mejor entendimiento de la naturaleza y extensién de
la contaminacién en el sitio, si ésta existe.

Los resultados de estos esfuerzos de muestreo, al igual que la informacién obtenida
previamente como parte de la PA/SI extendido, serdn utilizados para evaluar los riesgos
potenciales a la salud humana y al ambiente. Si los resultados de la evaluacién de riesgos
indican que las concentraciones de componentes en el sitio no representan un riesgo no
aceptable a la salud humana y al ambiente, no se recomendaran evaluaciones o acciones de
remediacién adicionales en el Reporte RI. De no ser asi, se recomendarén investigaciones
adicionales si se necesita de més datos, 6 un Estudio de Factibilidad (FS por sus siglas en
inglés) ser4 recomendado si se identifican niveles de riesgo potenciales no aceptables que
requieran remediacién.

Note: This summary is presented in English and Spanish for the convenience of the reader. Every effort has
been made for the translations to be as accurate as reasonably possible. However, readers should be aware that

the English version of the text is the official version.

NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPAROL PARA LA CONVENIENCIA DEL LECTOR. SE HAN HECHO TODOS LOS ESFUERZOS PARA QUE
LA TRADUCC(I)ON SEA PRECISA EN LO MAS RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ES TAR AL TANTO QUE EL TEXTO EN INGLES
ES LA VERSION OFICIAL. '
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Executive Summary

This work plan presents proposed Remedial Investigation (RI) activities at Area of Concern
(AOC) R site identified within the Former Naval Ammunition Support Detachment (NASD)
located on the western portion of Vieques Island, Puerto Rico. The site was previously
investigated as part of the Expanded Preliminary Assessment/Site Investigation (PA/SI),
Phase II, Seven Sites Report (CH2M HILL, 2002) and the Environmental Baseline Survey
(EBS) (Program Management Company [ERM], 2000). Analytical results from these
investigations indicated a need for further investigation at AOC R. Therefore, additional
data collection is proposed as part of this RI effort to further characterize the site and define
the nature and extent of contamination in the site media.

AOC R was used as a construction staging area and public works operational area from
approximately 1965 to 1971. The site is located along Highway 200 approximately 1.5 miles
east of Laguna Kiani and 580 ft south of the coastline. The large concrete pad at the site was
present before the Navy owned the area and can be seen in 1937 aerial photographs. In the
late 1960s, a carpentry shop and an enlisted club were located on the pad. Light vehicle
maintenance activities, such as oil changes, were conducted near the pad to the northwest.
An above-ground storage tank (AST) was once located near Building 401, and its contents
are unknown. In addition, several debris areas containing munitions items have been
identified at the site.

A conceptual site model for AOC R identifies the areas described above as potential
contaminant source areas. Spills, leaks, or other releases from these areas, if they occurred,
could have contaminated soil. Soil contamination, if present, could migrate to the
ephemeral stream located near the western boundary of the site and/or leach to the
underlying groundwater.

In order to adequately assess the nature and extent of contamination at AOC R,
approximately 29 surface soil samples and 15 subsurface soil samples will be collected for
analyses. Additionally, seven groundwater monitoring wells will also be installed across the
site. Samples in the ephemeral stream will also be collected to determine if runoff from
debris and/or munitions areas have adversely affected the stream. All samples collected
during the RI will be analyzed for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), inorganics, explosives, pesticides, and polychlorinated biphenyls
(PCBs) to develop an adequate understanding of the nature and extent of contamination at
the site, if present.

The results of this sampling effort, as well as the previous data from the Expanded PA/SI,
will be utilized, as appropriate, to evaluate potential risks to human health and the
environment. If the risk assessment results indicate that constituent concentrations at the
site do not pose an unacceptable risk to human health and the environment, no further
evaluation or remedial action will be recommended in the RI report. Otherwise, further
investigation will be recommend if additional data are needed, or a feasibility study (FS)
will be recommended if unacceptable levels of potential risk are identified that require
remediation.
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SECTION 1

Introduction

This work plan presents the Remedial Investigation (RI) rationale and technical approach
for sampling analysis and data evaluation to be conducted at Area of Concern (AOC) R
located within the Former Naval Ammunition Support Detachment (NASD) in Vieques,
Puerto Rico. The location of the Former NASD is shown in Figure 1-1. The scope of this RI
work plan is based on previous investigations conducted at AOC R. The AOC R location
and the locations of other Solid Waste Management Units (SWMUs) and AOCs are shown in
Figure 1-2. An historical aerial photograph of the AOC R area is shown in Figure 1-3.

On May 24, 2000, as part of the Environmental Baseline Survey (EBS) for the closure of the
Former NASD, Environmental Resources Management Group (ERM) conducted a site visit.
No visual evidence of contamination of the area was identified. However, due to the
presumed historical activities at the site and lack of information regarding those activities,
the site was recommended to undergo a full investigation in the Installation Restoration (IR)
program (Program Management Company, 2000). AOC R was later investigated as part of
the Expanded Preliminary Assessment/Site Investigation (PA/SI), Phase II, Seven Sites
(CH2M HILL, 2002), with the Puerto Rico Environmental Quality Board (PREQB) as the lead
regulatory agency. Based on the results of the Expanded PA/SI, an RI was deemed
necessary for AOC R.

This work plan provides a general description of the tasks that will be performed to conduct
the RI for AOC R, with the U.S. Environmental Protection Agency (USEPA or EPA) Region
2 as the lead regulatory agency. Detailed descriptions of sampling equipment, analysis
procedures, quality assurance protocols, health and safety requirements, and community
relations planning procedures are presented in the facility-wide Master Work Plan for the
Former NASD (CH2M HILL, 2001). The Master Work Plan includes the following six plans,
which are common to all work performed within the Former NASD:

e Project Management Plan

e Master Quality Assurance Plan

e Data Management Plan

o Health & Safety Plan

e Investigation-Derived Waste Management Plan

As appropriate and for efficiency, relevant information from the Master Work Plan is not
repeated in this work plan. The Health and Safety Plan (HSP), site-specific checklists, and data
screening criteria are included in Appendixes A, B, and C, respectively. The Electronic Data
Deliverable format for CH2M HILL is included in Appendix D. Qualifier Flags and Two-Digit
Code Definitions for Comment Field are included in Appendix E. Final Responses to USEPA
and PREQB comments on the revised draft report are included in Appendix F. The munitions
response program procedures for AOC R are included in Appendix G. The Final Meeting

TPA/050420017/FINAL AOC R_ NOVEMBER 2005.00C 11



SECTION 1 - INTRODUCTION

Minutes - Vieques Technical Subcommittee Meeting, March 29-30, 2005 are included in
Appendix H. The Final Memorandum - Summary of Site Visits, June 21, 2005 is included in
Appendix I, the Final Meeting Minutes - Vieques Technical Subcommittee Meeting, June 21-
22,2005 is included in Appendix ], and the Final Meeting Minutes - Vieques Technical
Subcommittee Conference Call, October 11, 2005 is included in Appendix K. These meeting
minutes contain discussions and consensus reached for various topics relevant to AOC R.

1.1 Objectives of the Rl at AOC R

The RI will be completed in accordance with the provisions of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and will generally
follow the interim final Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (USEPA, 1988).

The primary objectives of the RI at AOC R include:

e Conduct a field data collection program to adequately define the nature and extent of
contamination present in the surface soil, subsurface soil, groundwater, surface water,
and sediment, if present.

e Prepare an Rl report that includes an assessment of potential human health and
ecological risks based on the nature and extent of contamination.

If the RI determines that no unacceptable risks to human health or the environmental exist,
the Feasibility Study (FS) will not be prepared; rather, No Further Action (NFA) will be
proposed in a Proposed Remedial Action Plan (PRAP). Otherwise, additional investigation
or an FS will be proposed, as applicable.

1.2 Organization of the Work Plan

This RI Work Plan is organized as follows:

Section 1, Introduction, provides general background information regarding the R, and
summarizes the purpose of the investigation.

Section 2, Site Background and Physical Setting, describes the location and environmental
history of the facility, discusses previous investigations, and provides information
concerning the physical setting of the sites.

Section 3, Initial Evaluation and Conceptual Site Model, presents the conceptual site model
(CSM) developed during the project scoping phase, which describes the potential migration
and exposure pathways of site contaminants. This section also summarizes the preliminary
assessment of human health and environmental impacts from site-related activities.

Section 4, RI Technical Approach and Investigation Procedures, provides the purpose and a
description of the proposed sampling within each site. These descriptions include site-
specific Rl site characterization tasks adapted from the detailed tasks identified in the
Quality Assurance Project Plan (QAPP) and the Field Sampling Plan (FSP) of the Master
Work Plan.

TPA/050420017/FINAL AOC R_ NOVEMBER 2005.D0C 12



SECTION 1- INTRODUCTION

Section 5, Remedial Investigation Report, describes the general outline of the RI report.

Section 6, Project Schedule, presents the anticipated RI schedule based on the scope of the
project, and identifies key activities and delivery dates.

Section7, References, presents a listing of works referenced during compilation of the RI Work
Plan.

TPA/050420017/FINAL AOC R_ NOVEMBER 2005.00C 1-3
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SECTION 2

Site Background and Physical Setting

This section summarizes the available information on the Former NASD site (i.e., AOC R) to
be investigated further under this RI Work Plan. This information was obtained from
previous reports prepared for AOC R, and includes subsections describing the site setting,
regional and site-specific geology and hydrogeology, and previous investigations.

2.1 Site Setting

AOC R was used as a construction staging area and public works operational area from
approximately 1965 to 1971. The large concrete pad north of Highway 200 at AOC R was
present before the Navy owned the area, and can be seen in 1937 aerial photographs. The
nature of the pad’s use prior to the 1960s is unknown. Currently, the pad has numerous
cracks. In the late 1960s, a carpentry shop and an enlisted club were located on the pad.
Light vehicle maintenance activities, such as oil changes, were conducted near the pad to the
northwest. A large aboveground storage (AST) was once located near Building 401, south of
Highway 200. Figure 2-1 presents a topographic map for AOC R. Figure 2-2 shows the
location of AOC R within the Former NASD. Figure 2-3 presents a photograph of recent site
conditions.

During the initiation of field investigations for the RI in August 2004, munitions and
explosives of concern (MEC) items were identified in the vicinity of AOCR at three
locations. Figure 2-4 shows the locations of the MEC items. Subsequent inspection of the
MEC items by a UXO Technician suggested the MEC items identified were inert. However,
due to the identification of the items, the site was characterized as a Munitions Response
Site, the environmental investigations were postponed, and an Explosive Safety Submission
(ESS) completed to assess the explosive safety risk for future investigations at the site. In
addition, the work plan was revised to include munitions avoidance and removal activities,
as well as additional investigation modifications concurred upon by the stakeholder
agencies.

2.2 Geology and Hydrology

The geology of Vieques is characterized by volcanic rocks generally overlain by alluvial
deposits and patches of limestone. Volcanic andesites, deposited in a marine environment,
were intruded by a quartz-diorite plutonic complex that is exposed over a large percentage
of the island. A gradual change in texture from coarse to fine-grained quartz-diorite has
been observed from west to east. Limestone occurs in sectors of the northern, southern, and
eastern parts of the island. The most extensive areas of limestone are found on the south
coast peninsulas. The limestone is generally soft, yellowish, and well-indurated where
exposed to the atmosphere. The sedimentary deposits consist of a mixture of sand, silt, and
clay. The floodplains consist of beach and dune deposits formed by calcite, quartz, volcanic
rock fragments, and minor magnetite (U.S. Geological Survey [USGS], 1989).
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SECTION 2 - SITE BACKGROUND AND PHYSICAL SETTING

The Master Work Plan for the Former NASD (CH2M HILL, 2001) contains a detailed
description of the geology of the area.

No previous hydrogeologic investigations have been performed at AOC R. However, wells
installed at nearby sites indicate that the soil conditions are generally sandy clay with silty
alluvial deposits. Groundwater flow direction can be assumed to be northerly toward the
Vieques Passage, generally following the contour of the land surface.

2.3 Previous Investigations

A background study was conducted for the western portion of Vieques Island. The primary
purpose of the study was to develop a set of background values for inorganic constituents
that occur commonly in environmental media for comparison with sites investigated within
the Former NASD. The background inorganic constituent levels from the background study
are used for comparison with soil inorganic constituent levels in samples collected during
the site investigations at SWMUs and AOCs (such as AOC R).

During the background investigation, surface soil samples were collected from 0 to 6 inches
below land surface (bls) at 26 surface locations. Subsurface soil samples were collected from
11 locations at depths ranging from 2 to 6 ft bls. Data from analyses of these soil samples
were not statistically different and were combined to make a comprehensive background
soil data set. Table 2-1 lists all the background soil inorganics identified and their
concentrations. The upper tolerance limit (UTL) values established for soil inorganics are
used for comparison with the soil samples collected from site AOC R.

The Expanded PA/SI report (CH2M HILL, 2002) and the EBS (Program Management
Company, 2000) are the only investigations conducted to date at AOC R. The subsections
below summarize information from these previous investigations.

2.3.1 Environmental Baseline Survey

During the Environmental Baseline Survey (EBS) a review/interview of suspected areas
from aerial photography analysis with several long-time employees at NASD Vieques.
Activities in the AOC R area included a carpentry shop and light vehicle maintenance. A
site visit was accomplished on May 24, 2000 and visual observations of the area did not
identify any concerns. Due to lack of additional information, this site was recommended to
undergo a full investigation under the Navy’s IR program (Program Management
Company, 2000).

2.3.2 Expanded PA/SI

The Expanded PA/SI at AOC R included the collection of 34 surface soil samples. The
samples were analyzed for inorganics (also referred to as metals), volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, and
polychlorinated biphenyls (PCBs).
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SECTION 2 - SITE BACKGROUND AND PHYSICAL SETTING

Surface Soil Sampling

A total of 34 surface soil samples were collected at AOC R; 10 of these samples were
collected around the vehicle operations area, and 24 samples, spaced approximately every
50 ft, were collected from around the perimeter of the concrete pad.

Field Screening Results

Soil samples were screened in the field for VOCs using an organic vapor meter (OVM). This
field screening method provides a qualitative evaluation of potential organic constituents in
soil. No elevated VOC levels were noted. The soil boring logs in Appendix A of the
Expanded PA/SI report included the OVM results.

Laboratory Analytical Results

This subsection presents the interpretation of the analytical data from the AOC R Expanded
PA/SI report (CH2M HILL, 2002). The discussion includes the identification of
screening/regulatory criteria exceedances.

Concentrations of detected constituents were compared to USEPA Region 9 screening
criteria for residential and industrial preliminary remedial goals (PRGs), leachability
criteria, and ecological screening criteria for soil. Detected constituents were also compared
to NASD background levels. Table 2-2 lists all exceedances of screening criteria used.

Appendix H of the Expanded PA/SI report (CH2M HILL, 2002) contained a compilation of
all constituent concentrations. Appendix I of the Expanded PA/SI report contained the data
validation summary.

Surface Soil Results

Aluminum, arsenic, chromium, cobalt, copper, iron, manganese, lead, nickel, vanadium,
and zinc were detected in surface soil samples at concentrations exceeding the industrial
PRGs (PRG-I), residential PRGs (PRG-R), ecological screening criteria, and/ or leachability
soil screening level (SSL20). Arsenic, chromium, cobalt, copper, iron, lead, vanadium, and
zinc were also identified at concentrations above the background metals values established
for the Former NASD.

Several SVOC concentrations exceeded industrial and residential PRGs. Based on review of
aerial photographs and interviews with long-term Navy personnel, no previously-paved
roads were identified at AOC R other than the main road (Highway 200) that passes
through the site.

Parameters exceeding either the PRGs, ecological criteria, or SSL criteria and background
are listed in the following sections and are shown in Figure 2-5.

Metals

e Out of 34 samples collected, three exceedances of arsenic ranging from 3.6 to 15 mg/kg
(PRG-R value of 0.39 mg/kg); background level is 2.2 mg/kg.

e Out of 34 samples collected, two exceedances of chromium both at 82 mg/kg (Eco
screening criteria value of 0.4 mg/kg and SSL20 value of 38 mg/kg); background level is
74 mg/kg.
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SECTION 2 - SITE BACKGROUND AND PHYSICAL SETTING

o Out of 34 samples collected, one exceedances of cobalt at 26 mg/kg (Eco screening
criteria value of 13 mg/kg); background level is 25 mg/kg.

e Out of 34 samples collected, nine exceedances of copper ranging from 69 to 100 mg/kg,
(Eco screening criteria value of 50 mg/kg); background level is 68 mg/kg.

e Out of 34 samples collected, two exceedances of iron ranging from 39,000 to 40,000
mg/kg (PRG-R value of 2,350 mg/kg); background level is 37,531 mg/kg.

e Out of 34 samples collected, one exceedance of lead ranging at 150 mg/kg (Eco
screening criteria value of 120 mg/kg); background level is 6.9 mg/kg.

e Out of 34 samples collected, two exceedances of vanadium at 140 mg/kg (PRG-R value
of 54.75 mg/ kg and Eco screening criteria value of 2 mg/kg); background level is 130

mg/kg.

e Out of 34 samples collected, one exceedance of zinc at 71 mg/kg (Eco screening criteria
value of 50 mg/kg); background level is 65 mg/kg.

SVOCs

e Out of 34 samples collected, one exceedance of 3,3"-dichlorobenzidine at 0.049 mg/kg
(PRG-R value of 1.08 mg/kg; PRG-I of 5.48 mg/kg; SSLD20 at 0.01 mg/kg).

e Out of 34 samples collected, four exceedances of benzo(a)anthracene ranging from
0.793 to 5.93 mg/kg (PRG-R value of 0.62 mg/kg; PRG-I of 2.89 mg/kg; SSLD20 of
2.00 mg/kg).

o Out of 34 samples collected, five exceedances of benzo(b)fluoranthene ranging from
0.902 to 8.82 mg/ kg (PRG-I value of 2.89 mg/kg; SSLD20 of 5.00mg/kg).

e Out of 34 samples collected, 11 exceedances of benzo(a)pyrene ranging from 0.06 to
4.93 mg/kg (PRG-R value of 0.06 mg/kg; PRG-I of 0.29 mg/kg).

e Out of 34 samples collected, two exceedances of indeno(1,2,3-c,d)pyrene ranging from
0.775 to 1.52 mg/kg (PRG-R value of 0.62 mg/kg).

e Out of 34 samples collected, six exceedances of dibenzo(a,h)anthracene ranging from
0.083 to 0.565 mg/ kg (PRG-R value of 0.06 mg/kg; PRG-I of 0.29 mg/kg).

VOCs, pesticides, and PCBs either were not detected or were detected at concentrations
below applicable screening criteria as shown in Table 2-2.

2.3.2.1 Ecological Survey

During the PA/SI investigation an ecological survey was conducted at the AOC R site.
Information from this survey is included in this section. AOC R contains a large concrete
pad that extends the full width of the site. The vegetation immediately surrounding the
concrete pad had been cleared for soil sampling. The concrete pad was dominated by a
sparse cover of herbaceous plants. Six vine species were recorded at AOC R; this was the
highest number found at any of the AOCs surveyed. Shrubs and trees were found mostly
along the edge of the concrete pad and its immediate surroundings. The dominant shrub
species was wild-tantan. Sweet acacia (Acacia farnesiana), red manjack (Cordia collococca), be-
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SECTION 2 - SITE BACKGROUND AND PHYSICAL SETTING

still tree (Rauvolfia tetraphylla), and papaya (Carica papaya) were also observed but at lower
densities. Species of herbaceous plants observed in the cleared area included garlic weed
(Petiveria alliacea), better man better (Achyrantes aspera), bretonica prieta (Melochia nodiflora),
and Jatropha sp. The vegetation of this site prior to cleanng was probably very similar to the
adjacent scrub forest.

Many wildlife species were observed utilizing the vegetated areas, concrete pad, edges of
the cleared areas, and the adjacent habitat. The sides of the concrete pad provide shade,
foraging areas, and cover for the common, garden, and spotted anoles, which were
abundant. A mongoose was observed crossing the trail that led to the northern cleared area.
Habitat for birds included thorn scrub and coastal forest adjacent to the concrete pad. Many
birds were observed using the edges of the cleared area around the concrete pad, trails, and
brush piles for perches. The most common birds at the site were gray kingbirds,
bananaquits, and greater Antillean grackles (Quiscalus niger). Bird species included those
that would typically be found in coastal forest and thorn scrub habitat. An osprey (Pandion
haliaetus) was observed flying northward toward the ocean over the adjacent vegetation.

No federally-protected species or preferred habitats were observed at this site.

The surface drainage at AOC R appears to be to relatively flat within the access restriction
boundary. The general surface water flow in the area is to the northeast toward the
coastline, based on the topography as shown on Figure 2-1.

Appendix F of the Expanded PA/SI (CH2M HILL, 2002) included a detailed ecological
survey report.
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Table 2-1

Vieques Soil Sample Background Concentration Estimates

Former NASD, Vieques, Puerto Rico

Combined Soil Data

Parameter Units Dist N Min Max Mean UTL UCL
Aluminum mg/kg L 37 1,600 29,000 9,673 29,000 A 12,821
Antimony mg/kg NP 37 0.35 23 0.67 23 0.8
Arsenic mg/kg L 37 0.57 25 0.93 25 = 11
Arsenic (SUBSURFACE SOIL) ma/kg N 11 0.71 25 1.0 25 1.4
Arsenic (SURFACE SOIL) mg/kg L 26 0.57 2.2 0.89 2.2 1.0
Barium ma/kg L 37 6.4 320 65 320 = 104
Beryllium ma/kg N 37 0.13 0.46 0.21 0.45 0.24
Cadmium mg/kg NP 37 ND ND 0.033 0.040 0.017
Calcium markg NP 35 1,700 210,000 29,849 210,000 44,232
Chromium, TOTAL ma/kg NP 37 22 74 16 74 21
Cobalt ma/kg NP 37 1.0 25 8.2 25 10
Copper mg/kg NP 37 1.8 68 23 68 27
Iron mg/kg N 37 2,500 39,000 16,884 37,531 19,549
Lead mg/kg L 36 0.30 6.9 33 6.9 * 4
Magnesium mg/kg L 37 1,200 16,000 4,146 12,834 5,087
Manganese mg/kg N 37 48 1,200 478 1,167 0,567
Mercury mg/kg L 37 0.0037 0.031 0.013 0.031 " 0.014
Nickel ma/kg NP 37 0.67 40 7.2 40 10
Potassium mg/kg L 37 380 1,700 918 1,700 % 1,031
Selenium mg/kg NP 37 0.68 20 0.66 2.0 0.5
Silver ma/kg NP 37 ND ND 0.069 0.084 0.036
Sodium mgl/kg NP 37 25 6,300 1,069 6,300 1,519
Thallium mg/kg NP 37 0.45 0.67 0.42 0.67 0.26
Vanadium mg/kg L 37 9.0 130 50 130 & 66
Zinc mg/kg N 37 3.5 71 29 65 33
Note:

* Value exceeds the maximum detected value, it is the
detection limit value when all samples are non-detects

NA = not available -- sample size too small

detects:
Cadmium: 0.028-0.04 mg/kg
Silver: 0.059-0.084 mg/kg
Dist = type of data distribution

95th UTL(UCL) = 95th percentile Upper Tolerance Limit

(95% upper confidence limit)

NP = nonparametric
N = normal
L = lognormal

- ND-- Not detected in background soil media
Range of detection limits for pooled samples without
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Table 2-1
Vieques Soil Sample Background Concentration Estimates
Former NASD, Vieques, Puerto Rico

QS Soil Type
Parameter Units Dist N Min Max Mean UTL ucL
Aluminum mg/kg L 12 1,600 11,000 3,875 11,000 5,416
Antimony mg/kg N 12 0.35 1.0 0.53 1.0 0.6
Arsenic mg/kg N 12 0.70 2.5 1.3 25 1.6
Arsenic (SUBSURFACE SOIL) mg/kg N 4 1.1 25 1.7 25 NA
Arsenic (SURFACE SOIL) mg/kg N 8 0.70 2.1 1.1 21 NA
Barium mg/kg N 12 6.4 24 15 24 18
Beryllium mg/kg N 12 0.13 0.41 0.23 0.41 0.30
Cadmium mg/kg NP 12 0.036 0.040 0.019
Calcium ma/kg L 10 25,000 210,000 84,000 210,000 102,366
Chromium, TOTAL mg/kg NP 12 2.6 48 9.4 48 15
Cobalt mg/kg NP 12 1.0 13 2.9 13 5
Copper mg/kg L 12 1.8 35 9.8 35 20
Iron ma/kg L 12 2,500 18,000 6,475 18,000 9,350
Lead ma/kg N 12 0.30 6.9 2.8 6.9 4
Magnesium mg/kg L 12 1,300 11,000 3,842 11,000 6,192
Manganese mg/kg L 12 48 360 132 360 202
Mercury mg/kg N 12 0.0037 0.016 0.0091 0.016 0.011
Nickel mg/kg NP 12 0.67 26 3.9 26 7
Potassium ma/kg L 12 380 1,700 859 1,700 1,150
Selenium mg/kg NP 12 0.61 0.68 0.32
Silver mg/kg NP 12 0.075 0.084 0.040
Sodium ma/kg N 12 300 6,300 2,803 6,300 3,836
Thallium mg/kg NP 12 0.45 0.50 0.23
Vanadium mg/kg L 12 9.0 63 22 63 33
Zinc mg/kg L 12 3.5 31 12 31 19
Note:

*Value exceeds the maximum detected value, it is the
detection limit value when all samples are non-detects

NA = not available — sample size too small
ND-- Not detected in background soil media
Range of detection limits for pooled samples without
detects:
Cadmium: 0.028-0.04 mg/kg
Silver: 0.059-0.084 mg/kg
Dist = type of data distribution
95th UTL(UCL) = 95th percentile Upper Tolerance Limit
(95% upper confidence limit)

NP = nonparametric
N = normal
L = lognormal

27
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Table 21
Vieques Soil Sample Background Concentration Estimates
Former NASD, Viegues, Puerto Rico

KTD Soil Type
Parameter Units Dist N Min Max Mean UTL UCL
Aluminum mg/kg N 13 6,900 18,000 11,346 18,000 al 13,053
Antimony mg/kg N 13 0.52 1.4 0.68 1.4 * 0.8
Arsenic mg/kg N 13 0.57 1.2 0.72 1.2 o 0.9
Arsenic (SUBSURFACE SOIL) mg/kg NP 3 0.87 1.0 0.96 1.0 NA
Arsenic (SURFACE SOIL) ma/kg N 10 0.57 1.2 0.65 1.2 % 0.9
Barium mg/kg L 13 20 190 84 190 129
Beryllium mg/kg N 13 0.13 0.27 0.17 0.27 ® 0.02
Cadmium mg/kg NP 13 - - 0.031 0.036 * 0.016
Calcium mg/kg N 13 2,800 9,100 4,838 9,100 " 5,742
Chromium, TOTAL mg/kg L 13 2.2 52 13 52 29
Cobalt ma/kg N 13 6.7 13 9.1 13 il 10
Copper mg/kg N 13 15 47 28 47 o 34
Iron mg/kg N 13 14,000 28,000 20,692 28,000 * 23,118
Lead mg/kg N 13 1.1 57 3.2 57 = 4
Magnesium mg/kg N 13 1,500 7,200 3,985 7,200 " 4,810
Manganese mg/kg N 13 290 1,200 626 1,200 * 738
Mercury ma/kg N 13 0.0037 0.024 0.011 0.024 b 0.014
Nickel mg/kg L 13 1.3 18 5.1 18 10
Potassium ma/kg N 13 520 1,400 875 1,400 G 1,019
Selenium mg/kg NP 13 0.73 0.73 0.54 0.73 0.35
Silver mg/kg NP 13 0.065 0.076 % 0.034
Sodium mg/kg L 13 25 310 116 310 0,204
Thallium mg/kg N 13 0.45 0.46 0.39 0.46 ® 0.28
Vanadium mg/kg N 13 29 80 53 80 A 61
Zinc mg/kg N 13 23 53 36 53 * 40
Note:

* Value exceeds the maximum detected value, itis the
detection limit value when all samples are non-detects

NA = not available -- sample size too small
ND-- Not detected in background soil media
Range of detection limits for pooled samples without
detects:
Cadmium: 0.028-0.04 mg/kg
Silver: 0.059-0.084 mg/kg
Dist = type of data distribution
95th UTL(UCL) = 95th percentile Upper Tolerance Limit
(95% upper confidence limit)

NP = nonparametric
N = normal
L = lognormal
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Table 211
Vieques Soil Sample Background Concentration Estimates
Former NASD, Vieques, Puerto Rico

QA Soil Type
Parameter Units Dist N Min Max Mean UTL UCL
Aluminum mg/kg N 12 5,000 29,000 13,350 29,000 17,291
Antimony mg/kg L 12 0.59 23 0.81 23 1.0
Arsenic mg/kg L 12 0.66 22 0.78 2.2 1.7
Arsenic (SUBSURFACE SOIL) mg/kg N 4 0.71 0.71 0.43 0.7 NA
Arsenic (SURFACE SOIL) mg/kg N 8 0.66 22 0.95 2.2 NA
Barium ma/kg L 12 30 320 94 320 145
Beryllium ma/kg N 12 0.13 0.46 0.24 0.46 0.29
Cadmium mg/kg NP 12 - - 0.033 0.036 0.017
Calcium ma/kg L 12 1,700 45,000 11,817 45,000 31,602
Chromium, TOTAL mg/kg L 12 4.5 74 26 74 65
Cobalt mg/kg N 12 43 25 13 33 16
Copper mg/kg N 12 9.1 68 31 68 40
Iron mg/kg N 12 12,000 39,000 23,167 39,000 27,755
Lead ma/kg N 11 1.4 6 3.96 6 4.76
Magnesium ma/kg L 12 1,200 16,000 4,625 16,000 8,354
Manganese mg/kg N 12 260 1,200 663 1,200 808
Mercury mg/kg N 12 0.0048 0.031 0.018 0.031 0.022
Nickel mg/kg L 12 1.8 40 13 40 38
Potassium mg/kg N 12 570 1,400 1,023 1,400 1,174
Selenium mglkg L 12 0.68 2.0 0.85 2.0 0.99
Silver mg/kg NP 12 - - 0.069 0.077 0.036
Sodium ma/kg L 12 50 1,200 367 1,200 0,881
Thallium mg/kg NP 12 0.67 0.67 0.43 0.67 0.30
Vanadium mglkg N 12 34 130 73 130 90
Zinc mg/kg N 12 17 71 38 71 47
Note:

* Value exceeds the maximum detected value, it is the
detection limit value when all samples are non-detects

NA = not available -- sample size too small

. ND-- Not detected in background soil media

Range of detection limits for pooled samples without
detects:

Cadmium: 0.028-0.04 mg/kg

Silver: 0.059-0.084 mg/kg
Dist = type of data distribution
95th UTL(UCL) = 95th percentile Upper Tolerance Limit
(95% upper confidence limit)

NP = nonparametric
N = normal
L = lognormal



Table 2-2

Surface Soit Analytical Data Detecti y
AOC - R, NASD, Vieques, PR
StationlD] _ AOCRSS001 AOCRSS002 AOCRSS003 AOCRSS004 AOGRSS005 ADCRSS006 AOCRSS007 AOCRSS008 AOCRSS009 AOCRSS010 AOCRSS011 ADCRSS012 AOCRSS013 ADCRSS014 AOCRSS015 AOCRSS018 AOCRSS017 _ ADCRSS018
Samplold] NDE 133 NDE134 NDE135 NDE136 NDE137 NDE138 NDE139 NDE140 NDE141 NDE142 NDE144 NDE145 NDE146 NDE147 NDE148 NDE149 NDE150 NDE151
2005 2005 0To 05 0To 05 07To 0.5 07005 0T0 05 0To05 0To 05 0Ta05 0Te 05 0Te 05 0T 05 0Ta 05 0Tc 05 070 0.5 0T005 0To05 07005 07005
2005 PRG PRGR 2005 11/28/2000 10:40  11/28/2000 10:46 11/28/2000 11:10 11/28/2000 11:15 11/728/2000 12:35 11/28/200012:30 11/26/2000 12:45 11/28/2000 12:50 11/28/2000 13:15  11/28/2000 13:10 11/28/2000 14:00 11/28/2000 14:10 11/28/2000 14:20 11/26/2000 14:35 11/26/2000 14:40 11/28/2000 14:66 11/28/2000 15:00 11/26/2000 8:00
Parameter Units BKG  ECO-ss 1E-6) (HI=0.1, risk 1E-0) SSLD20
Metals
ALUMINUM mg/kg 28000 100000 7810 [ IW00=-R] ___ 26000=-R] TH0=-R] ___ 21000=- =R TOW=-R] 1008 R] _ IW00=-R] _ 1W00=-R] _TAW0=-R] _ IWG0=-R] _ T0000=-W] _ 18000=-R]__ 7W00=-Rj 76000=-Rj Z400=-Rj Too00=- =
ANTIMONY mgikg 23 5 409 343 5 LKA T7J LEZ) TEJ LR LR LE:R 717 T3 LE T8 T1J T7J 753 PR 387 727 7.
ARSENIC mgikg 22 18" 18 0.39 2 064 J-R] T2J-R] 0.090-R] 0.32U) 005 J-R 033U 035U 0.58J-R] TAJ-R] T4J-RJ 12J-R] T8J-LR] 0.87J-R] T9J-L,R] T8J-LR] 7J-LR] TI-R{ 0.89J-R]
BARIUM mg/kg 320 330 6700 537 1800 8= 37 = 75= 51= [Ty} 84 244 32J 38J [T Ta= B1= 9= 5= 98 = 76 = 5 = 2=
BERYLLIUM mgikg 0.45 10+ 190 154 63 0254 0384 0274 0214 0184 0194 024 024 0284 0.24 ) 038 0284 0164 0.18 0224 0244 0484 0424
CADMIUM mg/kg 0.04 32 45 a7 8 003U 0.033U 0.033U 003U 0.032U 0.03U 0.033U 0.031U 0.031U 003U 003U 0.029U 003U 0.032U 0034 U 0.033U 0.031U 0.03U
CALCIUM mglkg 210000 NA NA 26000 = 38000 = 5100 = 8100 = 8900 = 8900 = 11000 = 9600 = 20000 = 30000 = 38000 = 55000 = 13000 = 8000 = 8500 = 11000 = 16000 = 17000 =
CHROMIUM, TOTAL mgikg 74 04 450 211 18 19J-E 9.6J-E 500 -E, L 71J -E] 12J -E] 290 -E 350 -E 320 -E 24J -E 36 -E 54 J-E, L 330 -E #2J-EL 70J-E, L 929 -E,L 12) -E 20= -E
COBALT mglkg 25 13 1900 903 12 5 R 0= -E 851 2= 11 1= -E 4= -E 129 2= -E 6= -E 4= -E 19="-F %= -E ="-F 4 i =
COPPER mg/kg 68 50* 4100 313 44 9 24 o T00= -E 4 B4= -E] 8= -E] B8= -E 52= -E 55= -E 45 %= -E 87= -E 6= -E 7= -E 7= -E 48 56 -E
IRON mo/kg 37531 100000 2350 21000 =- R 17000 =- R 36000 = - T9000= -R{ __ 22000=-R{ _ 19000=-R 21000 = - R 24000 = - R 23000 = - R 36000 =- R 26000 = - R 25000 = - R 37000 = -R 40000 = - R 19000=-R{__ 210002 -R
MAGNESIUM mg/kg 12834 NA NA 8700 = 15000 = = T = 5900 = 5200 = 7800 = 12000 = 3700 = 78000 = 74000 = 7800 = 7000 = 7400 = 7500 = =
MANGANESE mo/kg 1167 100"+ 1945 176 380= -E,R] _1000=-E,R] 580= -E,R] _ 500=-ER- _ 480=-E,R] _ 580=-ER] _ 520=-E,R- 490=-E,R] _ 040=-E,R]__ 880=-E,R] 940=-E,R] 500 =-E R] 50=-ER] _ 510=-E R] 920=-E,RJ _ 530=-E,R] _ 500=-E,R] 70=-ER]
LEAD mg/kg 8.9 120 750 400 143 384 287 44 XN 114 ¥ 173 1500 -E FE] 364 760 764 350 8] 124 14 7=
MERCURY mglkg 0.031 0. 1 235 00124 00174 0.02J 0.0028J 0.0134 0.0028 U 0.003U 0.0086 Jl_n'mrt;l 00144 0.024 0.0061J 0.013J 00069 J 0.023 J 0053 = 0034 0.013J
NICKEL mglkg 40 30* 2043 186 130 13= 29= 6.1 2= 7.1J 174 234 2= 24 = 4= 27= 26= 18 3= -E] T=-EJ L | 84 4=
POTASSIUM mglkg 1700 NA NA 7704 800 590 J 840 J 4700 3804 520 J 390 J 510 J 700 720 790 1100 = 3600 60 J 690 J 7304 830J
SELENIUM mg/kg 2 i 510 38.4 5 084 055U 058U 0764 04 0.52U 056U 053U 0.64 ) 0724 051U 49U 048 054U 057U 056U 053U 0714
SODIUM mglkg 6300 NA NA 590 J 800 J 92 520 J 510 22U 69 J 810 360 J 2704 550 J 4900 310J 24U 34 J 260 J 200 J 890 J
VANADIUM mg/kg 130 i 715 54.7 8000 2= -E,R 100=-E,R{ 50= -E] _ 100=-E,R] 5= -E] 57 =-E,R] W= -E] =E,R] G4=-E, R 57=-E,R] 9% =-ER] 79=-E R] 76=-E,R] _ 120=-E,R] _ 180=-ER 180=-E, R | 54= -E] 01=-ER
ZING mg/kg e 50" 100000 2348 12000 1'54 LKL ] 5= -E B= = = 0= E‘-} HERE| LERE| 2 §3= -E 3= 444: LS| 53 =
Pesticides
mg/kg 295 244 16 00124 0.004 U 0.004U 0.0037U 0.0074 ) 0.0037U 0.004 U 0.0008 ) 0.0021J 0.0022J 0.0035 J 0.014J 0.0084 J 0.0038 U 0.0094 J 0.004 U 0.0038 U 0.004 J
mgikg 7 172 54 0.046 = 0.00066 J 0.004U 0.0015 4 0,043 = 0.0037U 0.00085 J 0.0011J 0.022= 0.049 = 006 = 0.083 = 0048 = 0.0024 J 0057 = 0.064 = 001= 0.07=
mg/kg ¢ 172 32 00344 0.004 UJ 0.004 UJ 0.0007 0.018J 0.0037 UJ 0.004 UJ 0.0005 J 0.0076 J 0.0092 0.022J 0.098 R 0.044 ) 0.0038 UJ 0.032= 0.0184 0.0088 J 0.034 =
Semi-Volatiles
NAPHTHALENE mglkg 19 559 8 0457V 0.618U 0589U 056U 0555U 0475V 0498U 0497U 0408 U 04430 0451U 0418U 0447 U 0512V 0627 U 05180 0s12u 0445U
2-METHYLNAPHTHALENE mg/kg mg/kg 409 31 0457U 06180 0.599 U 055U 0.555U 0475V 0488 U 04970 0408U 0443U 0451U 0418U 04474 0512V 0527U 0519U 0512u 0445U
ACENAPHTHYLENE mg/kg NA NA 0457U 0.610U 0599 U 055U 0.555U 0475U 0498 U 04970 0408U 0443U 0451U 0418U 0447 U 0512U 0.527U 0519U 0512u 01814
ACENAPHTHENE mgkg 20" 2921 368 5§70 0457U 0.619U 0589U 055U 0.555U 0475U 0498 U 0497U 0408 U 0.443U 0451U 048U 0.447U 0512V 0527U 0519U 0512U 0445U
DIBENZOFURAN mg/kg 160 15 0457U 0610U 0599 U 056U 0556 U 0475U 0498 U 0497U 0408U 0443U 04510 0418U 0447 U 0.512U 0.527U 0519V 0512u 04450
FLUORENE mg/kg 300 2628 275 560 0457U 0.619U 0.599U 055U 05550 0475U 0498 U 0497U 0408U 0443U 04510 0418U 0447U 0512U 05270 0519 U 0.512U 0445U
PHENANTHRENE mgkg NA NA 0457U 0.619U 0599 U 065U 0.855U 0475U 04980 0497U 0408U 0443U 04510 0418U 0447V 05120 0527U 0518U 0512U 0.048 4
ANTHRACENE mg/kg 100000 2190 12000 0457U 0.619U 0599 U 055U 05550 0475U 0498U 0497U 0.408U 0.443U 0.451U 0416U 0447 U 05120 05270 05190 05124 0.184
FLUORANTHENE mg/keg 2200 229 4300 0457U 0.619U 0599V 055U 05550 0475U 0498U 0497U 0408U 0.443U 0148 0418U 0.447U 0512V 0.527U 0.518U 0.076 J 0.768 =
PYRENE mg/kg 2912 232 4200 0467U 0.819U 0509 U 055U 0555 U 0475U 0498U 0497U 0408U 0.443U 0.164 0418U 0447U 0512U 0627 U 0519U 0.115 ) 1.04 =
3,3-DICHLOROBENZIDINE mg/kg mghkg 38 1.08 0.007 0813V 124U 12U 11U 1410 0951U 0.998U 09950 018U 0.887U 0.903 U 0.833U 0.805 U 102U 105U 1.04U 102U 0.891U
BENZO(a)AN THRACENE mg/kg 24 062 2 0457V 0.619U 0509U 055U 0555U 0475U 0498U 0497U 0408 U 0.443U 0.205 J 0418U 0.447U 05120 0627U 0519U 00824 0589 =
CHRYSENE mg/kg 13 38 160 0.088J 0.619U 0599 U 055U 0555U 0475U 0498U 0497U 0408 U 04430 0.264J 0418U 0447U 0.512U 0527U 0519U 0078 1.01=
BENZO(b)FLUORANTHENE mgikg mgikg 24 0.62 5 0144 0.819U 0599 U 055U 0.048) 0475V 0408 U 0487U 0408 U 0.04) 0.399J 0418U 0447U 0512U 0527U 0519U 0.003 J
BENZO(KFLUORANTHENE m g/kg mgkg 21 821 49 0.086 J 0819U 0598 U 085U 0.555U 0475U 0498U 0.497U 0.408U 0.443U 0.276 J 0416U 0447U 0512U 0527 U 0519 U 0.071J NAE
BENZO(a)PYRENE mg/kg 0.21 0.06 8 0,067 J-R i 0819V 0593 055U 0.042J 04754 0.498 U 0497U 0408U 0.032 0418 U 0447 U 0512V 0527 U 0519 Y 0.075 J-RJ_ 0.458
INDENO(1,2,3-¢,d)P YRENE mgkg mgkg 2 062 14 ; 081U 0.598 U 055U 0.032 0475U 0498U 0497U 0408 U 00244 5268 0.418U 047U 0512U 0527U 0619 U g ;
DIBENZ(a,h)ANTHRACENE mgkg mg/kg 021 0.06 2 0.457 U 0.610U 0589U 055U 05550 0475U 0.498U 0497U 0.408 U 0.443 u 0418 U 0447U 0.512U 0.527 U 0.519 U 0.512 u
BENZO(g,h,)PERYLENE mghkg NA NA 0193 0810U 0.599U 055U 0.038 0475U 0498 U 0497U 0408U 00274 02534 0.418U 0447U 0512U 0527U 0519U 0.068 J 03980
CARBAZOLE mghkg 86 243 08 04570 0.619U 059U 055U 0555U 0475U 0498 U 0497 U 0408V 04430 04510 0418U 0447U 0512U 0627U 0518U 0512U 0.088
Volatiles
1,1-DICHLOROE THENE mgtkg 41 124 0.08 001U 0.011U 0.011U 0.01U 0018U 0.01UJ 0015U 001U 0.01 U 0.011 U 0.0120 0.01U 0.012U 001U 001U 001U 0.01U 0.01U
METHYLENE CHLORIDE mglkg 27 8.1 0.02 001U 0.011U 001U 001U 0013U 0.01UJ 0015 U 001U 0.01 W 0.011W 0.012U 001U 0012V 001U 001U 001U 0.01U 01U
TRICHLOROETHYLENE (TCE) mg/kg mghkg 0.11 0.053 0.08 001U 0.011U 001U 0.01U 0.00082 J 0.01UJ 0.015U 001U 0.01UJ 0.011UJ 0012U 0.00029 J 0.00038 J 0.01u 0.0025 J 0.0013J 001U 0.01U
TOLUENE mglkg 200+ 520 520 12 001U 0.011U 001U 001U 0013 0.01UJ 0.015U 001U 0.01 UJ 0011 UJ 0.012U 0.01U 0012U 001U 001U 001U 001U 0.01U
METHYL ISOBUTYL KETONE mg/kg mgkg 4700 530 001U 0.011U 001U 001U 0018 U 00104 0.015U 001U 0.01UJ 0.011UJ 0012U 001U 0.012U 001U 001U 001U 001U 0.01U
MP-XYLENE (SUM OF ISOMERS) mg/kg mgkg 420 27 001U 0.011U 0011U 001U 0019 U 0.01UJ 0015U 001U 0.01UJ 0.011UJ 0.012u 001U 0.012U 001U 001U 0.01U 001U 001U
O-XYLENE mgkg 420 27 001U 001U 0011U 0.01U 0.019U 00104 0.015U 001U 001U 0.011 U4 0.012U 0010 0.012U 001U 0.01U 001U 001U 0.01U
TETRACHLOROETHYLENE(PCE) mghcg mgkg 13 048 0.08 001U 0.011U 0.011U 0.01U 0019V 001Ud 0.015U 0.01U 0.01UJ 0.011UJ 0.012U 001U 0.012U 001U 0.00027 J 001U 001U 0.01U
2-HEXANONE mglkg NA NA 001U 0.011U 0011U 0.01U 0019 U 0.010J 0.015U 001U 0.01UJ 0.011UJ 0012U 001U 0.012U 001U 0.01u 001U 001U 0.01U
XYLENES, TOTAL mghkg 420 215 210 001U 0.011U 0011U 0.01U 0019V 001UJ 0015 U 0.01U 0.01 UJ 0.011 UJ 0.012U 001U 0.012U 001U 0.01U 0.01U 001U 0.01U
DataFla
U = Undetected; analyte was analyzed but not detected above the MDL. UJ = Detection limit was estimated; analyte was analyzed and qualified as und d. J = Estii d value; detected at between

the reponrting limit and the method detection limit. B = Analyte was detected in the associated method blank. R = Data was unusable.
Detecied Value as shown

Exceeds regul ing criterla and (f ble) back d data
Exceeds regulatory screening criteria but does not exceed background data
Screening Criteria
PRG- - Region IX Preliminary Remediation Goals - Industrial So [-I-)
PRG-R - Region IX Preliminary Remadiation Goals - Soi-R

Yy
$SLD20 - Reglan IX Soll Screening Level (Migration to Ground Water - DAF 20) (-L-); The SSL values are provided for informational purposes only and a site-specific DAF will be calculated using data collected during the RI.

BKG -B: Values, NASD d Analysis (CH2M Hill, June 2001)
0 Rel
* U.S. EPA Office of Ei y and R diel Resp Drafl Ecological Soil ing Level March 2005,
** Efroymson, R.A., M.E. Will, G.W. Suter Il, and A.C. Wooten. 1987a, T ical benchmarks for screening ' ts of potential concern for effects on terrestrial plants: 1987 revision. Environmental Restoration Division, ORNL Environmental Restoration Program. ES/ER/TM-85/R3.

*+ Efroymson, RA., M.E. Will, and G.W. Suler Il. 1997b. Toxicological benchm arks for screening contaminants of potential concern for effects on soil and litter invertebrates and helerotrophic process: 1997 revision. Environmental Restoration Division, ORNL Environmental Restoration Program. ES/ER/TM-128/R2.
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Table 2-2

Surface Soil Analytical Data Detection Summary

AOC R, NASD, Vieques, PR

StationlD StationIDJAOCRSS019 AOCRSS020 AOCRSS021 AOCRS 8022 AOCRSS023 AOCRSS024 AOCRSS025 AOCRSS5026 AOCRSS027 AOCRSS028 AOCRSS028 AQCRSS030 AQCRSS031 AOCRSS032 AOCRSS033 AOCRSS034
SampleiD SamplelD) NDE152 NDE153 NDE155 NDE156 NDE157 NDE158 NDE159 NDE160 NDE161 NDE 162 NDE163 NDE164 NDE166 NDE167 NDE168 NDE168
Collection Depth 2005 2005 Collection Depth 0To05 0To 0.5 0To0.5 0To0S5 0To0.5 0To05 0To 05 0To 05 0To 05 0To05 0To 0.5 0To05 0To05 0To05 0To0S5 0To 05
Date Collected 2005 PRGH PRG-R 2005 Date Collected] 11/28/2000 9:35 11/29/2000 9:40  11/28/200010:30  11/29/2000 10:25 11/28/2000 10:40  11/26/2000 11:10 12/01/2000 14:25 12/01/2000 14:35 12/01/2000 15:05 12/01/2000 15:10 12/01/2000 14:55 12/01/2000 14:45 12/01/2000 14:30 12/01/2000 14:37  12/01/2000 14:20 12/01/2000 14:50
Parameter Units BKG ECO-ss 1E-6) (Hi=0.1, risk 1E-6) SSLD20
Metals
ALUMINUM mgikg 28000 100000 7610 11000=-R{ _ 11000=-R ] 10000 =-R { 11000 =-R | 100003 -R 17000 = - R 3600 = 5800 4000 = 5000 = 6500= 78003 -R ] 6600 = 5100 = 7500 =
ANTIMONY mgkg 23 Cid 409 313 5 0.76 J 082J 161 082J 0.76 ¢ 1.1 0.286 UJ 0384 0.8 0.26 UJ 031Uy 061J 0.61 04 035 0.67J
ARSENIC mglkg 22 18* 18 039 29 0.32 U] 0.81J-RJ 0.86J-RJ 0.55J -R J 63=-LRq 032U 0.32U] 0.91J-Rq 12J-Rq 031U 037U _15=-LR{] 3.6=-1RJ 0.75J-RJ 031 u[___074d-RY
BARIUM mgikg 320 330* 6700 537 1600 51= 54 = 34 48 = 48= 47= 5= 54 = 85= 384 85 = §2= 60 = 62= 59 = 52=
BERYLLIUM mglkg 0.45 10+ 190 154 83 0134 0174 0.038U 0.037U 0.035U 0.184 0.036U 0.037U 0.28J 0.036U 0.14J 0.18J 0.214 0174 0.12J 0174
CADMIUM mglkg 0.04 a 45 37 8 0.03u 0.03U 0.031U 0.03U 0.020U 003U 0.028U 0.03U 0.031U 0.028U 0.034 U 0.029 U D18y 0.032v 0.020U 0.032u
CALCIUM mglkg 210000 NA NA 9100 = 16000 = 6800 = 18000 = 6500 = 6400 = 2500 = 10000 = 39000 = 1800 = 3200 = 17000 = 37000 = 5100 = 4300 = 4100 =
CHROMIUM, TOTAL mglkg 74 0.4~ 450 21 38 15=-E4 20=-E4 183 -E 4 253 -EA 38= -E 51=-E,L 4 44 <E4 754 -E{ 10J -€4 25d -E4 4.1J-ET 10J -E 4 12J -E{ 9.1J -E 554 -E 4 38J -E{
COBALT mglkg 25 13~ 1800 903 10J 100 12= 104 13 3] 21= -E 4 54 674 9.1 48 74 7.5 gJ 173 661 7.2]
COPPER mglkg 68 50 4100 313 40 = 41 3 59= -E 46 =f 98 = -E 4 72= -E 4 124 214 304 124 204 26 = 28 = 26 = 19 = 18 =
IRON mgtkg 37531 100000 2350 19000 = -R { 19000 =-R § 20000=-R 4 18000 =-R § 30000 = - R 9700=-R { 21000 = -R { 20000=-R { QEI-IOH-R-[ 12000 =-R4{  13000=-R { 16000 =- R { 15000 = -R 4 13000 = -R 4 14000 = -R
MAGNESIUM mgtkg 12834 NA NA 5700 = 5600 = 6200 = 5800 = 77000 = 7200 = 2100 = 3800= 7000 8. 1500 = 2600 = 3700 = 2400 = 7600 = 1;;;
MANGANESE mglkg 1167 100™" 1945 176 570=-E,R] 5805 -E,R] 510= -E, R 6005 -E, R J 630=-E,R]  600=-E RJ _ 440=-E RJ 630=-E,R] _ 630=-E,RJ  420=-E,R] _ 6G80=-ER] _ 620=-E RJ _ 560=-E,RJ _ 620=-ER] 580=-E,RJ _ 610=-ERJ
LEAD mglkg 69 120" 750 400 53= 52= 12= 19= 18= 0.18U 3J 724 143 6.2J 384 20= 33= 1= 58= 7=
MERCURY mgtkg 0.031 0.4 31 235 00154 0.011J 0.0114J 0.01J 0.0027 U 0.0058 J 0.0038J 0.011J 0.011J 0.012J 0.021UJ 0.0184 0.0214J 0.0164J 0.014 0.016J
NICKEL mglkg 40 30" 2043 156 130 95= 12= 12= 16= 3.24 30= 2.2 464 5.24 154 274 5.2J 684 554 29 784
POTASSIUM mglkg 1700 NA NA 650 J 680 J 470J 680J 9304 5704 760 J 840 J 1100 J 650 J 800J 7504 11004 580 J 750 J 870 J
SELENIUM mglkg 2 i 510 391 5 082J 0.85J 0.97 J) 0.g9J 071 ) 16J -E4 1.2J -E 0884 058U 05U 055U 055U 049U
SODIUM mglkg 6300 NA NA 140 J 2204 110J 300J 21U 2404 41 110 J 430 J 274 524 2104 450 J 99 J 96 J 140 J
VANADIUM mglkg 130 2 715 54.7 6000 57=-E,RJ 595 - RJ 565 -E, R | 50= -EJ 57=-E Rq 10=-E, RJ 200 -EJ 36J -EJ 540 -EJ 28J -EJ 329 -E] 0= -EJ a2= -E ] 42= -E ] 38= -E J 42= -E]
ZINC mglkg 65 50* 100000 2346 12000 40= 40 80= -E 43 =| B5= - j 46 = 20 36J 424 19 54 42 = 63= -E 3= 26 = 23=
Posticides
p.p-DDE mglkg 9.95 244 16 0.018 = 0.048 J 0328 = 0.045 = 0.161= 0.0037U 0.0036 U 0.019J 0.0094 J 0.001J 0.0042U 00834 0.076 4 0.157J 0.0049 J 0.006 J
p.p-DDD mglkg 7 1.72 54 0.0037 U 0.0037 U 0.018= 0.0037 U 0.0035U 0.0037V 0.0036 U 0.0037 U 0.0077 UJ 0.0035 UJ 0.0042U 0.0036 W 0.004 UJ 0.0039 UJ 0.0038 UJ 0.0038 UJ
p,p-DDT mglkg 7 1.72 32 0.012= 0.032J 0111 0.046 = 0.042= 0.0037U 0.0036 U 0.0089J 0.0087 J 0.0035J 0.0042U 0.0824 0.089J 0.054 J 0.0038 J 0.0039 UJ
Seml-Volatiles
NAPHTHALENE mglkg 19 5.59 84 04470 042U 0436 U 0419U 0.384U 04480 042U 0.526 U 0834 = 0.468U 0623U 0.482UJ 0.587 UJ 0.508 U 0.448 UJ 051Uy
2-METHYLNAPHTHALENE ma/kg 409 31 0.447U 042U 0436 U 0419U 0.384U 04480 042U 0.526 U 113 = 0.468U 0.623U 048204 0587 UJ 0.500 UWJ 0.446 UJ 051U
ACENAPHTHYLENE mglkg NA NA 0.447 U 042U 0436 U 0418U 0.384U 0448U 042U 0.165J 069 = 0.468U 0.623U 03314 0.134 J 0.509 UJ 0.446 UJ 051 W
ACENAPHTHENE mglkg 20 2921 368 570 0447U 042U 0436 U 041U 0.384U 0448U0 042U 0.526U 1.04 = 0.468U 0823U 0.482UJ 0.587 W 0.509 UJ 0.446 UJ 051U
DIBENZOFURAN mglkg 160 15 04470 042U 0436 U 04180 0.394U 04480 042U 0526 U 1.01 = 0.468 U 0.823U o482UY 0.587 WJ 0500 UJ 0446 UJ 0.51 UJ
FLUORENE myglkg 30 2628 275 560 04470 042U 04360 0418U 0.384U 04480 042U 0.526 U 0.965 = 0.488U 0623V 0.482U4 0.587UJ 0.500UJ 0446 U 051 W
PHENANTHRENE mglkg NA NA 04470 042U 0436V 0418 U 0.3%4U 0.448U 042U 0.046 J 4.4= 0.4688 U 0.623U 0.083 4 0.044 0.508 UJ 0.446 UJ 00794
ANTHRACENE mglkg 100000 2180 12000 04470 042U 0436U 0418V 0.384U 04480 042U 0.144 1.23= 0.468U 0623U 0.289J 0.1074 0.034 0.446 UJ 051Uy
FLUORANTHENE mglkg 2200 229 4300 0.031J 0.044 J 0112 0419V 0.3%4U 04480 042U 0.747 = 882= 0.146 J 0.064 1.544 D754 0214 01284 0.7829
PYRENE mglkg 2912 232 4200 0.047 J 0.046 J 0.084J 041U 0.384 U 04480 042U 0.862= 9798 = 0.159J 0.0824 184 1034 0.256 J 01514 072J
3,3-DICHLOROBENZIDINE mg/kg mglkg 38 1.08 0.007 oge5 U 0841 U 0872V 0.838 U 0.789 U 0896 U 0.839 Y] 0.048J -L 0.989 U 0.93s U 1250 0.864 UJ 1.17 UJ 1.020J 0.891 UJ 1.02UJ
BENZO(a)ANTHRACENE mglkg 241 0.62 2 0.0354 0.031J 0.048J 0419V 0.394 U 0.448U 0.42Uf 0.861=-R{ 5.23=-L,R, L4 0.067 J 0.052J 2.147J-),R, L4 0.793J -R 4 0.164 J 0.1314 0.16J
CHRYSENE mglkg 13 38 160 0.061J 0.069 J 0.081J 0419V 0.384 U 04480 042U 1.18= 65R 0.1164J 0.0774 2.84) 1114 0.303J 0.223 4 0.484 J
BENZO(b)FLUORANTHENE mglkg mglkg 21 0.62 5 0.06J 0088 J 0.078J 0419 U 0.394 U 0.448U 0.025 JJ 191=-RJ] 8.82=-LR, L] 0.1154 0.078 J 3.78J -1, R 1.38J - R 044 0274 03134
BENZO(k)FLUORANTHENE mg/kg mglkg 21 6.21 49 0.051 4 0.07J 0.09J 0418V 0.394U 0448 U 042U 1.01= 4,75= 0.11J 0.074J 273 1.25J 0.278 J 0.186 J 0.285J
BENZO(a)PYRENE mgikg 0.21 0.06 8 0.036 J 0.058 0.418U 0.384 U 0.448U 042U 113= - R 293 -1, R 0.081J -RJ 0.057 | 2040 -1, R 17 -LR{ _ 0.26J-LR] 0.182J -R 0.24-RJ
INDENO(1,2,3-¢,d)PYRENE mgkg mg/kg 24 0.62 14 0.037J 0.058 J 0.04 J 0419V 0.394U 0.448U 042U 0.403 Jj T52=-R 0.024 J 0.623U 0.755J -R 4 0,38 J 0.108 J 0.184 J 0.183J
DIBENZ(a,h)ANTHRACENE mg/kg mglkg 0.21 0.06 2 0447U 042U 0.436 U 0419V 0.394 U 0.448U 0.42 4] 0.133J -R 0.565& -I, R 0.468 U 0.623 U| 0.224J - |, R 4 0.083J <R 4 0.509 UJ 0.044 J 0.035 J
BENZO(g,h,i)PERYLENE mglkg NA NA 0.038J 0.07J 0.04 J 0418V 0.394 U 0.448U 042U 0.334 J 1.21= 0468 U 0623V 0.518 4 0.276 4 0.08J 0.162 J 0174
CARBAZOLE mglkg 86 243 0.6 0447 U 0.42U 0436U 0419U 0394 U 0448U 042U 0.067 § 0561 = 0.468U 0623V 0164 0.051 4 0.509UJ 0.446 UJ 0.088 J
Volatiles
1,1-DICHLOROETHENE mglkg 49 124 0.06 0.01U 001U 0.01 U 0.01 W 0.01UJ 0.00047 J 0.01U 0.00042 J 0.00043 J 0.01UJ 0.00085J 0.01UW 0.00074 ¢ 0.00051 4 001U 0.011 U
METHYLENE CHLORIDE mglkg 21 a1 0.02 0.01U 001U 0.01 UJ 0.01UJ 0.01uUJ ap1u 0.00048 J 0.01uU 0.01U 0.01 U4 0.01U 0.01 W 0.012Ud 0.01 Ul 001U 0.011 Uy
TRICHLOROETHYLENE (TCE) mg/kg mg/kg o 0.053 0.06 001U 0.01u 0.01 Uy 001Uy 0.01 UJ 001U 001U 001U 001U 0.01UJ 001U 001w 0.012WJ o.0tuy 001U 0.011WJ
TOLUENE mglkg 200** 520 520 12 001U 0.01uU 0.01 U 0.01 Uy 0.01UJ 001U 0.00027 J 0.00024 J 0.01U 0.00114J 0.00058 J 001Ul 0.01204 [N RVR) 001U 0.011 W
METHYL ISOBUTYL KETONE mg/kg mglkg 4700 530 001U 001U 0.01 UJ 0.01 0 0.0015J 001U 001U 0.01U 0.01U 0.01UJ ((RT) 0.01W 0.0120J 001Uy 001U 0011 UJ
M,P-XYLENE (SUM OF ISOMERS) mglkg mg/kg 420 27 0.01U 0.00035J 0.01 W 0.01 W 0.01UJ 0.01U 001U 001U 0.01U 0.01UJ 001U 0.00042 J 0.0120J [N RVR) 001U 0.011 U
O-XYLENE mglkg 420 27 001U 001U 0.01 U 0.01U4 0.01UJ 001U 001U 001U Dotu 001U 0o01u 0.01J 0.0120J DR REA] 001U 0.011 W
TETRACHLOROETHYLENE(PCE) mglkg mg/kg 13 0.48 0.06 001U 001U 0.01UJ 0.01uJ 0.01Uy 001U 0.01U 001U 0.01U 0.01UJ 001U 001wy 0.012uJ 0.01UJ 0.01U 0.011UJ
2-HEXANONE mglkg NA NA 001U 0.01U 0.01 U 0.01 W 0.01UJ ooty 001U 0.01U 0.00067 J 0.01UJ 0.00114 0.01 W 0.0120J oniw 001U 0011 W
XYLENES, TOTAL mglkg 420 275 210 0.01U 0.00038 J 0.01 UJ 0.01 W) 0.01UJ 0.01U 0.01U 0.01U 0.01U 0.01 UJ 001U 0.00058 J 0.012UJ 0.01UJ 001U 0.011 UJ
Data Flags:
U =Undetected; analyte was lyzed but not detected above the MDL. UJ = Detection limit was estimated; analyte was analyzed and qualified as und dJ= d value; ds detected at concentrations between
the reporting limit and the method detection limit. B = Analyte was detected in the associated method blank. R = Data was unusable.
Detected Value as shown
1  Exceeds regulatory screening criteria and (if applicable) background data
Exceeds regulatory screening criteria but does not exceed background data
Screening Criteria
PRG-I - Region IX Preliminary Remediation Goals - Industrial Soil (-I-)
PRG-R - Region IX Preliminary Remediation Goals - Residential Soil (-R-)
SSLD20 - Region IX Soil Screening Level (Migration to Ground Water - DAF 20) (-L-); The SSL values are provided for infor ional purp only and a site-specific DAF will be d using data coll d during the R1.
BKG -Background Values, NASD Background Analysis (CH2M Hill, June 2001)
fe -

* U.S. EPA Office of Emergency and Remedial Response, Draft Ecological Soil Screening Level Guidance, March 2005,
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